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The 2015 Update to the 2008 Essex County All Hazard Mitigation Plan

(HMP) was prepared in accordance with the Disaster Mitigation Act of 2000

(DMA 2000). DMA 2000 requires states and local governments to prepare all

hazard mitigation plans in order to remain eligible to receive Public

Assistance (Categories C-G), and Pre-Disaster Mitigation, Hazard Mitigation

Grant Program and Flood Mitigation Assistance grant funds. To restate, by

not participating in this process and adopting the resulting plan, municipalities

will not be eligible to receive future pre-disaster mitigation grant funding (404

grant funds). It is also important to remember that pre-disaster mitigation

grant funds are separate and distinct from those federal and state funds

available for direct post-disaster relief [i.e. Public Assistance (PA) Categories

A and B, and Individual Assistance (IA)]. The availability of those funds

remains unchanged; if there is a federally-declared disaster in Essex County,

the affected municipalities will still receive immediate recovery assistance

regardless of their participation in this HMP.

However, DMA 2000 effectively improves the disaster planning process by increasing hazard mitigation

planning requirements for hazard events and requiring participating municipalities to document their hazard

mitigation planning process and identify hazards, potential losses, and mitigation needs, goals, and strategies.

Several major natural hazard events occurred since the adoption of the original 2008 All Hazard Mitigation

Plan that signaled a call to action throughout Essex County to review the risks disasters pose and create

solutions. In 2011 Hurricane Irene occurred and then 14 months later Hurricane Sandy occurred. To date,

properties still remain damaged and communities are still trying to recover from both FEMA disaster

declarations. This HMP update provided an opportunity for communities to learn from the past and strengthen

policies and actions taken to reduce the impact from natural disasters.

Essex County has seen much success in the implementation of the 2008 HMP. Their past and ongoing

activities have contributed to the County’s understanding of its hazard preparedness and future mitigation

activity needs, costs and benefits. For example, Essex County Office of Emergency Management (ECOEM)

continues to provide training, conduct exercises and improve their communications system to ensure

connections among local, state and federal partners exist during emergencies. Proactive measures such as the

acquisition of flood-prone properties and local stormwater drainage improvements/enhancements have been

made at the municipal level to mitigate future risk. In addition, communities have also integrated mitigation

into daily operations in an effort to succeed in reducing long-term risk.

The process to update the Essex County HMP incorporated the four major tasks taken to develop hazard

mitigation plans and their subsequent updates [including FEMA 386-1 – State and Local Mitigation Planning

guidance and the FEMA Local Mitigation Planning Handbook (March 2013)], specifically:

Organize Resources: From the start, communities focused on the resources needed for a successful

mitigation planning process. Essential steps included identifying and organizing interested members of the

community as well as the technical expertise required during the planning process.

Assess Risk: Next, communities identified characteristics and potential consequences of hazards. It is

important to understand how much of the community can be affected by specific hazards and what the impacts

would be on important community assets.
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Develop a Mitigation Plan: Armed with the understanding of the risks posed by hazards, communities

determined what their priorities should be and then looked at possible ways to avoid or minimize the undesired

effects. The result was a hazard mitigation plan and strategy for implementation

Implement the Plan and Monitor Progress: Communities can bring the plan to life in a variety of ways

ranging from implementing specific mitigation projects to changes in the day-to-day operations of the local

government. To ensure the success of an on-going program, it is critical that the plan remains relevant. Thus,

it is important to conduct periodic evaluations and make revisions as needed.

The following Executive Summary is organized according to these general steps.

>eeWj <ag`fk Fg^f[*Cgd[eV[Uf[a`S^ I^S``[`Y IdaUWee

DMA 2000 requires states to submit comprehensive HMPs to the Federal Emergency Management Agency

(FEMA) to be eligible for future pre-disaster mitigation funding. Local governments, including counties,

municipalities, tribal governments and special purpose districts must also develop HMPs. The DMA 2000

regulations require that local plans be formally updated and adopted every five years, reassessing their risk and

updating their local strategies to manage and mitigate those risks.

The County and all municipalities, with the exception of the Township of Cedar Grove, developed and adopted

the 2008 Essex County HMP. For the HMP update, extensive outreach efforts by the ECOEM resulted in full

participation of all municipalities in the 2015 Essex County HMP Update. Once the mitigation plan is

completed and approved, the participating jurisdictions will continue to address and implement the findings,

recommendations and mitigation strategies identified in this plan update.

Within this plan update process, Essex County and the participating jurisdictions accomplished the following:

# Developed a Steering Committee and Planning Committee;

# Sought and incorporated the input of the public and stakeholders;

# Reviewed and updated the hazards of concern;

# Profiled and prioritized these hazards;

# Estimated inventory at risk and potential losses associated with these hazards;

# Reviewed and updated hazard mitigation goals and objectives;

# Reviewed and updated the County and local mitigation strategies to address the identified risks

and vulnerabilities;

# Updated and developed mitigation plan maintenance procedures to be executed upon plan

approval.

The planning process involved a large number of Federal, State, Regional, County and local stakeholders as

identified in Section 3.3, “Stakeholder Outreach and Involvement”.

As required by DMA 2000, the participating jurisdictions and Essex County have informed the public about

these efforts and provided opportunities for public comment and input on the planning process. In addition,

numerous agencies and stakeholders have participated as core or support members to provide input and

expertise to the planning process. This HMP documents the process and outcomes of the jurisdictions’

mitigation planning efforts. Announcements regarding the planning process were publicized in local

newspapers and on the Essex County Sheriff web site (http://www.hmp.essexsheriff.com/). The website also

offered the general public and stakeholder groups an opportunity to provide their input through community

surveys.
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STEP 1: IDENTIFY RISKS

STEP 2: PROFILE HAZARDS

USE RISK ASSESSMENT OUTPUTS

TO PREPARE A HAZARD

MITIGATION PLAN

STEP 4: ESTIMATE LOSSES

STEP 3: INVENTORY ASSETS

?[YgdW >K*.+ J[e] 9eeWee_W`f IdaUWee
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Essex County consists of 22 municipalities, ranging over 127 square miles and a

total population of 783,969. The County is New Jersey’s second most densely

populated county, with 6,211.50 persons per square mile, based on 2010 Census

data (U.S. Census, 2013). It is an urban county with outlying suburban

communities. Essex County is located in northern New Jersey, approximately 20

miles south of the New York State border, and 10 miles west of Manhattan.

The County is bordered by the Passaic County to the north, Bergen County to the

east-northeast, Hudson County to the east, Union County to the south and Morris

County to the west. The eastern and western borders of Essex County are defined

by the Passaic River. The County is separated from Morris County by the

eastern branch of the Passaic River. The southeast border of the County is

situated on the Newark Bay with approximately 3.5 miles of shoreline. This

combination of natural and developed features lays the foundation for Essex County’s vulnerability to natural

hazards, both in terms of exposure to hazard events and the potential impact of hazard events.

The Essex County HMP provides a general overview of current and anticipated population and land use within

the study area. This information provides a basis for making decisions regarding the type of mitigation

approaches to consider and the locations in which these approaches should be applied. This information can

also be used to support decisions regarding future development in vulnerable areas. For potential increases in

vulnerability, the County and jurisdictions can then plan ahead to mitigate those vulnerabilities early in the

development process or can direct development to areas of lower risk. The Planning Committee will revisit

the mitigation plan regularly to ensure that mitigation actions support sustainability in order to minimize

increased risk and to support the implementation and targeting of specific mitigation actions to address the

potential impacts of development over time.

J[e] 9eeWee_W`f

A key component of a mitigation plan is the accurate

identification of risks posed by a hazard and the corresponding

impacts to the community. The process of identifying hazards

of concern, profiling hazard events, and conducting a

vulnerability assessment is known as a risk assessment. The

risk assessment portion of the mitigation planning process

included the steps shown in Figure ES-1. Each of these steps is

summarized below.

Step 1: The first step of the risk assessment process is to

identify the hazards of concern. FEMA’s current

regulations only require an evaluation of natural hazards.

Natural hazards are natural events that threaten lives,

property, and many other assets. Often, natural hazards can

be predicted, where they tend to occur repeatedly in the

same geographical locations because they are related to

weather patterns or physical characteristics of an area.

Essex County focused on considering a full range of natural
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and human-caused hazards that could impact the area, and then identified and ranked those hazards that

presented the greatest concern. The following list of 17 hazards of concern (natural and human-caused) was

selected for further evaluation in the mitigation plan:

# Coastal Erosion and Sea Level Rise
# Coastal Storm
# Drought
# Earthquake
# Extreme Temperature
# Flood
# Geological Hazards
# Severe Weather
# Severe Winter Weather
# Wildfire
# Civil Disorder
# Cyber Attack
# Disease Outbreak
# Hazardous Substances
# Power Outages
# Terrorism
# Transportation Failure

Section 5.2, “Identification of Hazards of Concern” details the process by which all hazards were
evaluated, and provides the rationale for selecting the 17 hazards of concern for this plan update.

Step 2: The next step of the risk assessment is to prepare a profile for each hazard of concern. For each

hazard, the profile includes: the hazard description; its location and extent; previous occurrences and losses;

and the probability of future events. These profiles assist communities in evaluating and comparing the

hazards that can impact their area. Each type of hazard has unique characteristics that vary from event to

event. That is, the impacts associated with a specific hazard can vary depending on the magnitude and

location of each event (a hazard event is a specific, uninterrupted occurrence of a particular type of hazard).

Further, the probability of occurrence of a hazard in a given location impacts the priority assigned to that

hazard. Finally, each hazard will impact different communities in different ways, based on geography, local

development, population distribution, age of buildings, and mitigation measures already implemented.

The full hazard profiles for all hazards of concern, including the vulnerability assessment/loss estimates (see

subsequent section), are found in Section 5.4 of this plan update.

Steps 3 and 4: To understand risk, a community must evaluate what assets they possess and which are

exposed or vulnerable to the identified hazards of concern. Hazard profile information combined with data

regarding population, demographics, general building stock, and critical facilities at risk prepares the

community to develop risk scenarios and estimate potential damages and losses for each hazard.

To address the requirements of DMA 2000 and better understand potential vulnerability and losses associated

with hazards of concern, Essex County used standardized tools, combined with local, state, and federal data

and expertise to conduct the risk assessment. Section 5.1, “Risk Assessment – Methodology and Tools”

provides details on the risk and vulnerability assessment process conducted for this plan update. In summary,
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custom methodologies in HAZUS-MH version 2.1 (HAZUS-MH) were used to assess potential exposure and

losses associated with the hazards of concern for Essex County. This included the following significant

upgrades to the default data and vulnerability assessment methodologies provided with the HAZUS-MH

platform:

# Building Inventory: The default building inventory in HAZUS-MH was updated and replaced with a

custom building inventory developed for the County. The updated building inventory was developed

using detailed structure-specific data provided by Essex County Planning parcels and structure-

specific assessor data.

# Critical Facility Inventory: The critical facility inventory (essential facilities, utilities, transportation

features and user-defined facilities) was updated beginning with all GIS data provided by Essex

County Geographic Information Systems and Essex County Office of Emergency Management. Both

the critical facility and building inventories were formatted to be compatible with HAZUS-MH and its

Comprehensive Data Management System (CDMS). Specific facility information is not provided in

this HMP due to the sensitive nature of the critical facility inventory.

The overall vulnerability of Essex County to the hazards of concern cannot be underestimated. In 2011

Hurricane Irene occurred and then 14 months later Hurricane Sandy occurred. Essex County was hit hard by

both FEMA disaster declarations. Sections 5.4 and Sections 9.1 through 9.23 describe the historic losses

incurred by plan participants as well as the anticipated future losses based on the risk assessment loss

estimates.

>eeWj <ag`fk F[f[YSf[a` KfdSfWYk

The outcomes of the risk assessment, supplemented by

community input, provided a basis to review past mitigation

actions, future goals, and appropriate local mitigation actions.

G^hh^dc MiViZbZci( AdVah VcY IW_ZXi^kZh

Per prevailing FEMA guidance, a mission statement describes

the overall duty and purpose of the planning process, and

serves to identify the principle message of the plan. Essex

County’s mission statement has been updated. It is broad in

scope, and provided direction for the plan:

Through strategic planning, partnerships and collaboration, identify and reduce the vulnerability to natural

and human caused hazards in order to protect the health, safety, quality of life, environment, and economy

of all people and all communities within Essex County.

The 2008 goals and objectives were reviewed by the Steering Committee taking into consideration the hazard

events and losses since the 2008 plan, the updated hazard profiles and vulnerability assessment, the goals and

objectives established in the updated State HMP, county and local risk management plans, as well as direct

input on how the Steering Committee (representing the County and participating municipalities) recognized

the need to move forward to best manage their hazard risk.

1.1. Protect Life

2.2. Protect Property

3.3. Increase public preparedness and awareness
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4.4. Develop and maintain an understanding of risks from hazards

5.5. Enhance County and local mitigation capabilities to reduce hazard vulnerabilities

6.6. Support continuity of operations pre-, during, and post- hazard events

New to the Essex County HMP update are the objectives. Each goal has a number of corresponding objectives

that further define the specific actions or implementation steps. Achievement of these goals will define the

effectiveness of the mitigation strategy.

=VeVW^a^in ;hhZhhbZci

A capability assessment was completed by Essex County and each participating jurisdiction. A capability

assessment is an inventory of a community’s missions, programs and policies; and an analysis of its capacity to

carry them out. This assessment is an integral part of the planning process. The capability assessment process

includes the identification, review and analysis of local and state programs, policies, regulations, funding and

practices currently in place that may either facilitate or hinder mitigation.

By completing this assessment, Essex County and participating jurisdictions learned how or whether they

would be able to implement certain mitigation actions by determining the following:

# Types of mitigation actions that may be prohibited by law;

# Limitations that may exist on undertaking actions; and

# The range of local and/or state administrative, programmatic, regulatory, financial and technical

resources available to assist in implementing their mitigation actions.

Communities within Essex County updated many of their policies, programs, and responsible parties updated

during the five years since the adoption. Changes have led to more comprehensive understandings of natural

hazards and stronger understandings of how to respond when natural disasters occur.

CYZci^[^XVi^dc( Jg^dg^i^oVi^dc( ;cVanh^h( VcY CbeaZbZciVi^dc d[ G^i^\Vi^dc ;Xi^dch

Within this planning process, all participants evaluated their risk and known or anticipated losses to the

hazards of concern, assessed their capabilities to manage natural hazard risk, reviewed progress on past

mitigation efforts, and identified a comprehensive range of mitigation alternatives and actions they endeavor to

implement as resources are identified and available. In the HMP, all proposed mitigation actions were

identified in relation to the goals and objectives presented above. The County and participating jurisdictions

identified appropriate local mitigation actions, along with the hazards mitigated, goals and objectives met, lead

agency, estimated cost, potential funding sources and the proposed timeline. These actions are identified in

Volume II, Section 9 for the County and each participating jurisdiction.

MbVSfWV <ag`fk S`V ^aUS^ _[f[YSf[a` efdSfWY[We Ua`e[efWV aX bda\WUfe) SUf[a`e S`V [`[f[Sf[hWe

[VW`f[X[WV Se Xa^^aie7

# Incomplete or ongoing initiatives from the 2008 strategy being carried forward as determined by the

jurisdiction, typically with further detail to support implementation.

# Projects or initiatives identified to address the findings of the updated risk and vulnerability

assessment.

# Other projects identified by the jurisdiction during the course of the planning process.
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Concerted efforts were made to assure that municipalities developed updated mitigation strategies that

included activities and initiatives covering the range of mitigation action types described in recent FEMA

planning guidance (FEMA “Local Mitigation Planning Handbook”, March 2013), specifically:

# Local Plans and Regulations – These actions include government authorities, policies or codes that

influence the way land and buildings are being developed and built.

# Structure and Infrastructure Projects - These actions involve modifying existing structures and

infrastructure to protect them from a hazard or remove them from a hazard area. This could apply to

public or private structures as well as critical facilities and infrastructure. This type of action also

involves projects to construct manmade structures to reduce the impact of hazards.

# Natural Systems Protection – These are actions that minimize damage and losses, and also preserve or

restore the functions of natural systems.

# Education and Awareness Programs – These are actions to inform and educate citizens, elected

officials, and property owners about hazards and potential ways to mitigate them. These actions may

also include participation in national programs, such as the National Flood Insurance Program and

Community Rating System, StormReady (NOAA) and Firewise (NFPA) Communities.

Examples of projects, actions and initiatives within these four action types from the updated County and local

mitigation strategies are presented below. Full updated mitigation strategies are found within each

jurisdictional annex in Section 9.

It is the intention of the County to continue to incorporate hazard mitigation planning and natural hazard risk

reduction as an integral component of the County’s administrative, regulatory and operational framework.

This update includes a description of planning mechanisms and programs that have been/will be incorporated

into existing County programs and planning mechanisms, which may include former mitigation initiatives that

have become continuous/on-going programs and may be considered mitigation “capabilities”.

I^S` B_b^W_W`fSf[a`

New to this plan update was the incorporation of a modified version of FEMA’s Project Action Worksheet to

present applicable mitigation projects. These worksheets serve to better document the process by which

appropriate mitigation projects were identified and evaluated by summarizing the process from project

identification, through mitigation alternatives analysis, selected project description, and details to support

implementation (costs, benefits, lead agency, timeline, etc.). Further, the Action Worksheet includes

documentation of the project prioritization evaluation criteria used to determine project viability and

implementation priority (high/medium/low).

Beyond better documenting mitigation projects, the Action Worksheet is designed to capture critical

information needed to develop mitigation grant applications, thus supporting implementation of projects that

would require outside funding support.

I^S` FS[`fW`S`UW IdaUWVgdWe

Hazard mitigation planning is an ongoing process. Section 7 of this plan presents procedures for plan

maintenance and updates. The Planning Committee will continue ongoing mitigation efforts to implement the

mitigation plan and revise and update the plan as necessary.
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To monitor implementation of the mitigation plan, the Planning Committee members will meet annually to

discuss the status of plan implementation and will prepare a summary report of the plan status and any needed

updates. The mitigation plan evaluation will address changes as new hazard events occur, as the area

develops, and as more is learned about hazards and their impacts. The evaluation will include an assessment

of whether the planning process and actions have been effective, whether development or other issues warrant

changes to the plan or its priorities, if the communities’ goals are being reached, and whether changes are

warranted. In addition, the mitigation plan will be updated at a minimum within the 5-year cycle specified by

DMA 2000.

Ia[`f aX <a`fSUf

To request information or provide comments regarding this plan, please contact Essex County Office of

Emergency Management:

Name: Lt. Edward Esposito

Email Address: essexoem@essexsheriff.com
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) Section 1, Introduction, was updated to reflect the organization of the 2015 HMP update.

'%' 0/195@>C=2

In response to the requirements of the Disaster Mitigation Act of 2000 (DMA 2000),
Essex County, and the cities, towns and boroughs located therein, have developed this
All Hazard Mitigation Plan (HMP), which is an update of the 2008 Essex County All
Hazard Mitigation Plan. DMA 2000 amends the Stafford Act and is designed to
improve planning for, response to, and recovery from, disasters by requiring State and
local entities to implement pre-disaster mitigation planning and develop HMPs. The
Federal Emergency Management Agency (FEMA) has issued guidelines for HMPs.
The New Jersey Office of Emergency Management (NJOEM) also supports plan
development for jurisdictions in New Jersey.

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

'%'%' 2</ (&&& >TLJLQU $BKH @REHTV B% AVDIIRTG 2LUDUVHT @HOLHI DQG 3PHTJHQF[

/UULUVDQFH /FV

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

DMA 2000 provides an opportunity for States, tribes and local governments to take a
new and revitalized approach to mitigation planning. DMA 2000 amended the Robert
T. Stafford Disaster Relief and Emergency Assistance Act by repealing the previous
mitigation planning provisions (Section 409) and replacing them with a new set of

requirements (Section 322). This section sets forth the requirements that communities evaluate natural hazards
within their respective jurisdictions and develop an appropriate plan of action to mitigate those hazards, while
emphasizing the need for State, tribal and local governments to closely coordinate mitigation planning and
implementation efforts.

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

'%'%( 0HQHILVU RI <LVLJDVLRQ ?ODQQLQJ

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

( An increased understanding of hazards faced by Essex County communities

( A more sustainable and disaster-resistant community

( 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 and reduced repair costs

'%'%) >TJDQL\DVLRQU 7QXROXHG LQ VKH <LVLJDVLRQ ?ODQQLQJ 3IIRTV

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

BDEOH '$'% ?DTVLFLSDVLQJ 8WTLUGLFVLRQU LQ 3UUHZ 1RWQV[

BRYQUKLSU

Belleville Millburn

Bloomfield Montclair

Cedar Grove Nutley

Fairfield South Orange

Irvington Verona

Livingston West Caldwell

Maplewood West Orange

0RTRWJKU 1LVLHU

Caldwell East Orange

Essex Fells Orange

Glen Ridge Newark

North Caldwell 1RWQV[

Roseland Essex County

<WOVLSOH /JHQF[ AWSSRTV IRT 6D\DTG <LVLJDVLRQ

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,
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state and federal levels are available to assist communities in the development and implementation of mitigation
strategies. Within New Jersey, NJOEM is the lead agency providing hazard mitigation planning assistance to
local jurisdictions. NJOEM provides guidance to support mitigation planning. In addition, FEMA provides
grants, tools, guidance and training to support mitigation planning.

Additional input and support for this planning effort was obtained from a range of agencies and through public
involvement (as discussed in Section 3). Under the project management of the Essex County Sheriff Department
Office of Emergency Management, oversight for the preparation of this HMP was provided by the Essex County
Hazard Mitigation Steering and Planning Committees. Details regarding the roles and responsibilities of the
Steering and Planning Committee are also further discussed in Section 3. The Steering Committee includes
representatives from County departments and agencies have been formed as a leadership group to plan, guide,
expedite, and implement the planning process. A list of Steering Committee and Planning Committee members
is provided in Section 3.
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4LJWTH '$'% 3UUHZ 1RWQV[# =HY 8HTUH[ <LVLJDVLRQ ?ODQ /THD

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

( <;C6 jB\PNY CVaVTNaV\[ FYN[[V[T >N[QO\\Xk& CN_PU ,*+-

( <;C6 j?[aRT_NaV[T >NgN_Q CVaVTNaV\[ V[a\ B\PNY FYN[[V[Tk& CN_PU ,*+-

( 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).

( <;C6( ,**.( j>\d-To Guide for Using HAZUS-C> S\_ GV`X 6``R``ZR[a(k <;C6 9\PbZR[a D\(

433. February.

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

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

BDEOH '$(% 43</ ;RFDO <LVLJDVLRQ ?ODQ @HXLHY 1TRUUYDON

?ODQ 1TLVHTLD ?TLPDT[ ;RFDVLRQ LQ ?ODQ

Prerequisites

Adoption by the Local Governing Body: §201.6(c)(5) Volume I, Section 2.0; Appendix A

Planning Process

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

Risk Assessment

Identifying Hazards: §201.6(c)(2)(i) Volume I, Sections 5.2

Profiling Hazards: §201.6(c)(2)(i) Volume I, Section 5.4

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

Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A)
Volume I, Section 4.0
Volume I Section 5.4

Assessing Vulnerability: Estimating Potential Losses: §201.6(c)(2)(ii)(B) Volume I, Section 5.4

Assessing Vulnerability: Analyzing Development Trends: §201.6(c)(2)(ii)(C) Volume I, Section 4.0; Section 9 Annexes

Mitigation Strategy

Local Hazard Mitigation Goals: §201.6(c)(3)(i)
Volume I, Section 6.0;
Volume II, Section 9 Annexes

Identification and Analysis of Mitigation Actions: §201.6(c)(3)(ii)
Volume I, Section 6.0;
Volume II, Section 9 Annexes

Implementation of Mitigation Actions: §201.6(c)(3)(iii)
Volume I, Section 6.0;
Volume II, Section 9 Annexes

Multi-Jurisdictional Mitigation Actions: : §201.6(c)(3)(iv)
Volume I, Section 6.0;
Volume II, Section 9 Annexes

Plan Maintenance Process

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

Incorporation into Existing Planning Mechanisms: §201.6(c)(4)(ii)
Volume I, Section 7.0; Volume II, Section
9 Annexes

Continued Public Involvement: §201.6(c)(4)(iii) Volume I, Section 7.0
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>TJDQL\DVLRQ

The Essex County Hazard Mitigation Plan Update has been organized into a two-volume plan to facilitate use
of this plan as a resource for each participant. The HMP update provides a detailed review and analysis of hazards
of concern, resources, and demographics of Essex County and participating municipalities.

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

6D\DTGU RI 1RQFHTQ

Essex County and participating jurisdictions reviewed the natural hazards that caused measurable impacts in the
planning area, and updated the list of hazards of concern based on events, losses and information available since
the 2008 plan. In addition, human-caused hazards were included as well. Essex County and participating
jurisdictions evaluated the risk and vulnerability due to each of the hazards of concern on the assets of each
participating jurisdiction. Although the resulting hazard risk rankings varied for each jurisdiction, the summary
risk rankings corresponded with that of Essex County and are indicated in each jurisdictional annex. The hazard
risk ranks were used to focus and prioritize individual jurisdictional mitigation strategies.

5RDOU DQG >EMHFVLXHU

The plan has incorporated mitigation goals and objectives as a basis for the planning process and to guide the
selection of appropriate mitigation actions addressing all hazards of concern. This HMP update has revised the
2008 mission statement, goals and objectives, as identified in Section 6.

?ODQ 7QVHJTDVLRQ LQVR >VKHT ?ODQQLQJ <HFKDQLUPU

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

IUR j8N]NOVYVaf 6``R``ZR[ak `RPaV\[ \S 8UN]aR_ 0 $CVaVTNaV\[ Ha_NaRTf% ]_\cVQR` N `bZZN_f N[Q QR`P_V]aV\[ \S
the existing plans, programs and regulatory mechanisms at all levels of government (Federal, State, County and
local) that support hazard mitigation within the County. Within each jurisdictional annex in Section 9, the
County and each participating jurisdiction have identified how they have integrated hazard risk management
V[a\ aURV_ ReV`aV[T ]YN[[V[T& _RTbYNa\_f N[Q \]R_NaV\[NY)NQZV[V`a_NaVcR S_NZRd\_X $jV[aRT_NaV\[ PN]NOVYVaVR`k%&

N[Q U\d aURf V[aR[Q a\ ]_\Z\aR aUV` V[aRT_NaV\[ $jV[aRT_NaV\[ NPaV\[`k%(

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.

'%'%* 7PSOHPHQVDVLRQ RI VKH (&&- 6D\DTG <LVLJDVLRQ ?ODQ

The status of the mitigation projects in the 2008 HMP are provided in Sections 6 and 9 of this updated HMP.
Numerous projects and programs have been implemented that have reduced hazard vulnerability to assets in the
planning area. The municipal annexes and plan maintenance procedure have been developed to encourage
specific activities such as review of the HMP during update of codes, ordinances, zoning, and development to
ensure that a more thorough integration, with its related benefits, will be completed within the upcoming five-
year planning period.
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'%'%+ 7PSOHPHQVDVLRQ RI VKH ?ODQQLQJ ?TRFHUU

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

( Developed a Steering Committee and Mitigation Planning Committee

( Reviewed the 2008 Essex County All Hazard Mitigation Plan

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

( Profiled these hazards

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

( Reviewed and updated the mitigation goals and added objectives

( Reviewed 2008 mitigation strategy and actions to indicate progress

( Developed new mitigation actions to address reduction of vulnerability of hazards of concern

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

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

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

This All Hazard Mitigation Plan Update documents the process and outcomes of Essex County and the
Wb_V`QVPaV\[`l RSS\_a`( Additional information on the HMP update process is included in Section 3, Planning
Process. Documentation that the prerequisites for plan approval have been met is included in Section 2, Plan
Adoption.

'%'%, >TJDQL\DVLRQ RI BKLU <LVLJDVLRQ ?ODQ

This HMP was organized in accordance with FEMA and NJOEM guidance. The structure of this HMP follows
the four-phase planning process recommended by FEMA and summarized in Figure 1-2.
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The HMP is organized into two volumes: Volume I includes all information that applies to the entire planning
area (Essex County); and Volume II includes participating jurisdiction-specific information.

Volume I of this HMP includes the following sections:

Section 1: Introduction: Overview of participants and planning process

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

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

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

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

Section 6: Mitigation Strategies: Information regarding the mitigation goals and objectives identified by Essex
County in response to priority hazards of concern.

Section 7: Plan Maintenance Procedures: The system established by Essex County 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, and jurisdictional annexes.

Section 9: Jurisdictional Annexes: A jurisdiction-specific annex for each participating jurisdiction and Essex
County containing their hazards of concern, hazard risk ranking, capability assessments, mitigation actions,
action prioritization specific only to Essex County or that jurisdiction, progress on 2008 mitigation actions, and
an overview of 2008 plan integration into local planning processes.

Appendices include:

Appendix A: Resolutions of Plan Adoption: Documentation that supports the plan approval signatures included
in Section 2 of this HMP. Resolutions from each jurisdiction will be included as they formally adopt the
HMP.

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

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

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

Appendix F: FEMA 386-4 Guidance Worksheets: Examples of plan review templates available to support
annual plan review.
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( Section 2 now contains information regarding adoption. In the 2008 HMP, this was discussed in Section
10.

( The resolutions issued to support adoption of the plan by each jurisdiction will be included in Appendix A.

&#% 28,48.,9

This section contains information regarding adoption of the HMP update

by Essex County and each participating jurisdiction.

&#%#% 3D;E (>FGJCFE <L /F=;D -FK?HECEA )F>C?I

Adoption by the local governing bodies demonstrates the commitment of

Essex County and each participating jurisdiction to fulfill the mitigation

goals and objectives outlined in the HMP. Adoption legitimizes the HMP

and authorizes responsible agencies to execute their responsibilities.

Each participating jurisdiction will proceed with formal adoption

proceedings when FEMA provides conditional approval of this Plan,

known as Approval Pending Adoption (APA) and each participating

jurisdiction understands that a conditional approval of the HMP will be

provided for those municipalities that meet the planning requirements with

the exception of the adoption requirement as stated above. The resolution

to support adoption of the plan by each jurisdiction is included as

Appendix B, Sample Resolution of Plan Adoption.

Following adoption or formal action on the HMP, each participating

jurisdiction must submit a copy of the resolution or other legal instrument

showing formal adoption (acceptance) of the Plan to the Essex County

Hazard Mitigation Coordinator. Essex County will forward the executed

resolutions to the NJOEM ] Mitigation Division, and they will be

subsequently forwarded to FEMA. Each participating jurisdiction

understands that FEMA will transmit acknowledgement of verification of

formal plan adoption and the official approval of the plan to the mitigation

plan coordinator.

The resolutions issued to support adoption of the plan by each jurisdiction

will be included as Appendix A, to be entitled Resolutions of Plan

Adoption.
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( Section 3, Planning Process, has been updated in its entirety.

( The Township of Cedar Grove participated in the 2015 HMP update; therefore there was 100%
participation from all municipalities in Essex County during this planning process.

( A new addition was the establishment of a Steering Committee in addition to a Planning Committee.

-(+ ;@ECA5F4E;A@

This section includes a description of the planning process used to update the Essex County All 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 HMP met the requirements of the DMA 2000, as well as to support the long term goal of

having all jurisdictions in the County covered under a comprehensive and cohesive county-wide DMA 2000

plan, an approach to the planning process and plan documentation was developed to achieve the following:

' The HMP will be multi-jurisdictional and consider natural and human-caused hazards facing Essex

County, thereby satisfying the natural hazards mitigation planning requirements specified in DMA 2000.

Essex County invited all municipalities in the county to join with them in the preparation of the Essex

County All Hazard Mitigation Plan. Essex County and all its municipalities are participating in the HMP

as indicated in Table 3-1 below.

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

ELMVP -'+( BL\^TNTZL^TXR 6]]Pb 4Y_X^c <_\T]OTN^TYX]

EYaX]STZ]

Belleville Millburn

Bloomfield Montclair

Cedar Grove Nutley

Fairfield South Orange

Irvington Verona

Livingston West Caldwell

Maplewood West Orange

3Y\Y_RS] 4T^TP]

Caldwell East Orange

Essex Fells Orange

Glen Ridge Newark

North Caldwell 4Y_X^c

Roseland Essex County
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The Essex County All Hazard Mitigation Plan update was written using the best available information

obtained from a wide variety of sources. Throughout the HMP update process, a concerted effort was made to

gather information from municipal and regional agencies and staff as well as stakeholders, federal and state

agencies, and the residents of the County. The HMP Steering and Planning Committees solicited information

from local agencies and individuals with specific knowledge of certain natural hazards and past historical

events, as well as considering planning and zoning codes, ordinances, and other recent planning decisions.

The hazard mitigation strategies identified in this HMP have been developed through an extensive planning

process involving local, county and regional agencies, County residents and stakeholders.

This section of the HMP describes the mitigation planning process, including (1) Planning Partnership q

Organization and Activity; (2) Stakeholder Outreach and Involvement; (3) Public Participation q Citizen

Involvement; (4) Integration and Coordination with Existing Mitigation Efforts and Programs; and (5)

Continued Public and Stakeholder Involvement.

-(, & " � $ $ �$ � �& � ' ) $ � ' ( � �& ' % ' � � $ �/� ) �% $ �� $ � �� � ) ;G;EJ

Many parties supported the preparation of this HMP update: the Steering Committee, Planning Committee,

stakeholders and planning consultant. This planning process does not represent the start of hazard risk

management in 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, as well as in Volume II Section 9, 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 _Z[dj_\_[i ^em j^[ fbWdd_d] fheY[ii mWi eh]Wd_p[Z m_j^ j^[ cWdo rfbWdd_d] fWhjd[his

involved, and outlines the major activities that were conducted in the development of this HMP update.

% @60< 8H0B8=< �=5�& :0< < 8< 6�& 0@B< 4\]STZ

Recognizing the need to manage risk within the County, and to meet the requirements of the DMA 2000, the

Essex County O^[hh_\\ui K\\_Y[ b[Z j^[ update to the 2008 Essex County Hazards Mitigation Plan. On August

30, 2012 Essex County was notified by NJOEM that their application for a planning grant to update their 2008

DWpWhZ I_j_]Wj_ed LbWd kdZ[h BAI=ui DWpWhZ I_j_]Wj_ed ChWdj Lhe]hWc (DICL 4021-0016) was

approved. Thehe County selected a contract planning consultant (Tetra Tech Inc. q Morris Plains, NJ) to guide

the County and participating jurisdictions through the HMP update process. A contract between Tetra Tech

Inc. (Tetra Tech) and the County was executed in July 2013- Of[Y_\_YWbbo P[jhW P[Y^+ j^[ rYedjhWYj

YedikbjWdjs+ mWi jWia[Z m_j^9

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

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

' Data collection;

' Facilitation and attendance at meetings (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; and

' Authoring of the Draft and Final HMP documents

Ed =k]kij 1/02+ Aii[n ?ekdjoui K\\_Y[ e\ Ac[rgency Management notified all 22 municipalities within the

County of the pending planning process and invited them to formally participate. Municipalities were provided
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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) and to identify a planning point of contact to serve on a Planning Committee

and represent the interests of their respective community. All 22 municipalities returned their Letter of Intent

to Participate.

To facilitate HMP development, with support from their contract planning consultant, Essex County developed

a Steering Committee to provide guidance and direction to the planning effort, and to ensure the resulting

document will be embraced both politically and by the constituency within the planning area. Steering

Committee members are identified in Table 3-2.

The Steering Committee was charged with:

' Providing guidance and overseeing the planning process on behalf of the general planning partnership.

' Attending and participating in Steering Committee meetings.

' Assisting with the development and completion of certain planning elements, including:

% EZ[dj_\_YWj_ed e\ rDWpWhZi e\ ?edY[hds

% Public and Stakeholder Outreach

% Mitigation Planning Goals and Objectives

% Identification and screening of appropriate mitigation strategies and activities.

' Reviewing and commenting on plan documents prior to submission to NJOEM and FEMA.

It is noted that prior to the general project Kick-Off meeting, a more limited Steering Committee was

assembled to initiate the planning process and assist with overall project administration and the formation of

the full Steering Committee.

A Planning Committee was assembled to represent each of the municipalities participating in the HMP update,

with at least one representative from each of the 22 participating municipalities. Each municipality received a

Yefo e\ j^[ rLbWdd_d] LWhjd[h Anf[YjWj_edis m^_Y^ ekjb_d[Z j^[ h[ifedi_X_b_j_[i e\ j^[ fWhj_Y_fWdji WdZ j^[

agreement of the partners to authorize a Steering Committee to represent the jurisdiction in the completion of

certain planning elements. Table 3-2 lists the current municipal members of the Planning Committee, at the

time of this DILui publication. Please note that while Steering Committee members are also part of the

overall project Planning Committee, this table lists only those Planning Committee members representing

participating municipalities.
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ELMVP -',( D^PP\TXR LXO BVLXXTXR 4YWWT^^PP ?PWMP\]

A\RLXTdL^TYX @LWP ET^VP

D^PP\TXR

4YWWT^^PP

BVLXXTXR

4YWWT^^PP

?_XTNTZLV BA4

BA4

2V^P\XL^P

BA4

Essex County Joseph DiVincenzo County Executive X

Armando Fontoura
Sheriff/County OEM

Coordinator
X

Carolyn Murray County Prosecutor X

Anthony Ambrose Chief of Detectives X

Kevin Ryan
Undersheriff/Deputy OEM

Coordinator
X

Garey Chin
Director of Homeland

Security
X

Ralph Ciallella County Administrator X

Michael Venezia Administrator's Assistant X

John Tully Haz Mat/Bomb Technician X

Lt Edward Esposito
Essex County O^[h_\\ui

Office,
County Communications

X

Maura Lynch Training Coordinator X

David Antonio County DPW-Planner X

Darren Marshall IT/GIS Coordinator X

Luis E. Rodriguez Supervising Engineer, DPW X

Sanjeev Varghese, PE
County Floodplain

Administrator
X

Sal Macaluso
Director of County Roads

and Bridges
X

Peter Smeraldo Municipal OEM/Fire Chief X

Paul Wannemaker Municipal OEM/Dep. Chief X

Wayne Smith Municipal OEM/Mayor X

Frank Del Gaudio County Risk Manager X

Anthony Puglisi Public Information Officer X

Lauren Shears Public Information Officer X

Jean Walker Essex Regional Health X

Rich Budris Essex Regional Health X

Daniel Salvante Director of Parks Department X

Daniel Salvante Jr. Parks Facility Manager X

Stephen Pringle Warden ECCF X

James Troisi Essex County Corrections X

Dr. Joyce Harley Vice President, ECC X

Township of
Belleville

George Pedalino OEM Coordinator X X

Tom Herits Town Engineer X X

Township of
Bloomfield

Fred Menzel OEM Coordinator X X

Paul Lasek Township Engineer X X

Borough of
Caldwell

Paul M. Carelli Borough Administrator X X

Anthony Grenci OEM Coordinator X X

Township of Jeffrey McElroy OEM Coordinator/PO X X
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ELMVP -',( D^PP\TXR LXO BVLXXTXR 4YWWT^^PP ?PWMP\]

A\RLXTdL^TYX @LWP ET^VP

D^PP\TXR

4YWWT^^PP

BVLXXTXR

4YWWT^^PP

?_XTNTZLV BA4

BA4

2V^P\XL^P

BA4

Cedar Grove
Fe^d @u=iY[di_e

Deputy Emergency
Management Coordinator

X X

City of East
Orange

R.David Williams OEM Coordinator X X

Samrah Jones EOFD X X

Borough of
Essex Fells

Donald Allen Dep. Coordinator/Lt X X

John Schmunk Sergeant X X

Township of
Fairfield

William Smith OEM Coordinator X X

Lawrence Gonnallo Engineer X X

Borough of
Glen Ridge

Michael J. Rohal, P.E.,
P.P

Borough
Administrator/Engineer

X X

Michael Zichelli, AICP,
P.P.

Deputy
Administrator/Director of

Planning
X X

Township of
Irvington

DC Randy Wuest Deputy Fire Chief X X

Gary Shumlich Fire Chief X X

Township of
Livingston

Chief Craig Handschuch
Police Chief/OEM

Coordinator
X X

Chief Christopher
Mullin

Fire Chief/Dep.OEM
Coordinator

X X

Township of
Maplewood

Joseph Manning
Business Administrator-

Administration
X X

Michael Dingelstedt Fire Chief/Fire Department X X

Township of
Millburn

Robert Echavarria Battalion Fire Chief X X

Michael Roberts
Fire Chief, Deputy OEM

Coordinator
X X

Township of
Montclair Kimberli Craft, P.E.

Township
Engineer/Community

Services
X X

Tom Diveny Deputy Chief/Fire Dept. X X

City of
Newark

Mehdi Mohammadish Director of Engineering Dept. X X

Andrea Adebowale
Acting Director of Water &

Sewer Dept.
X X

Borough of
North

Caldwell

John D'Ascensio OEM Coordinator X X

Frank Zichelli Engineer/Engineering DPW X X

Township of
Nutley

Salvatore Ferraro
Engineering/Department of

Public Works
X X

Thomas Nicolette OEM Coordinator X X

City of Orange
Township

John Wade Deputy OEM Coordinator X X

Raymond Wingfield OEM Coordinator X X

Borough of
Roseland

John Matheis OEM Coordinator X X

Gary Schall Supt. Public Works X X

Township of
South Orange

Village

Alex Torpey Village President X X

Adam D.Loehner Deputy Village Administrator X X

Township of
Verona

Jeff Hayes Director OEM, IT & Admin X X

Dough Huber Police Chief, Deputy OEM X X

Township of Larry Peter Emergency Management X X
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ELMVP -',( D^PP\TXR LXO BVLXXTXR 4YWWT^^PP ?PWMP\]

A\RLXTdL^TYX @LWP ET^VP

D^PP\TXR

4YWWT^^PP

BVLXXTXR

4YWWT^^PP

?_XTNTZLV BA4

BA4

2V^P\XL^P

BA4

West Caldwell John Medina Emergency Management X X

Township of
West Orange

Fire Chief Peter
F.Smeraldo, Jr.

OEM Coordinator X X

Deputy Chief Paul
Wannemacher

Deputy OEM Coordinator X X

The Planning Committee was charged with the following:

' Represent their jurisdiction throughout the planning process;

' Establish Plan development goals;

' Establish a timeline for completion of the Plan;

' Ensure that the Plan meets the requirements of DMA 2000 and FEMA and NJOEM guidance;

' Solicit and encourage the participation of regional agencies, a range of stakeholders, and citizens in

the Plan development process;

' Assist in gathering information for inclusion in the Plan, including the use of previously developed

reports and data;

' Organize and oversee the public involvement process;

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

' Report on progress of 2008 HMP mitigation actions;

' Identify, develop and prioritize appropriate mitigation initiatives;

' Report on progress of 2008 HMP integration into other planning processes and municipal operations;

' Review, amend and approve all sections of the Plan;

' Develop and author the jurisdictional annex for their jurisdiction;

' Develop, revise, adopt, and maintain the Plan.

Ej _i dej[Z j^Wj j^[ H[jj[h e\ Edj[dj je LWhj_Y_fWj[ _Z[dj_\_[i j^[ WXel[ rLbWdd_d] LWhjd[h Anf[YjWj_edis Wi

serving to identify those activities comprising overall participation by jurisdictions throughout the planning

process. It is recognized that the jurisdictions in Essex County have differing levels of capabilities and

resources available to apply to the planning process, and further have differing exposure and vulnerability to

the natural hazard risks being considered in this Plan. It was Essex Coudjoui _dj[dj je [dYekhW][ fWhj_Y_fWj_ed

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 Plan (Section 9)

wherein the jurisdiction has identified their planning points of contact, evaluated their risk to the hazards of

concern, identified their capabilities to effect mitigation in their community, and identified and prioritized an

appropriate suite of mitigation initiatives, actions, and projects to mitigate their natural hazard risk; and

eventually by the adoption of the Plan via resolution.

Appendix C identifies those individuals who represented their municipalities during this planning effort, and

indicates how they contributed to the planning process. This matrix is intended to give a broad overview of

who attended meetings and when input was provided to the plan. All participants were encouraged to attend



� �  � �� � �� ��
 �� � � �� � �
 � �  � � �

� � � �� 	 	 	 �� $ : $ 2&�� +4+)$ 4+0/� -$ /�# 1&$ 4'�M � 33'8�� 05/49��� '7 ��'23'9 ($,

�$ /5$ 29�� 	 
 �

the Kick-off Meeting, Mitigation Action Workshops and Jurisdictional Annex Workshop. During the planning

process the planning consultant contacted each participant to offer support, explain the process, and to

facilitate the submittal and review of critical documents.

& :0< < 8< 6�& 0@B< 4@A78>�� 2B8D8B84A

A summary of Planning and Steering Committee meetings held during the development of this Plan is included

in Table 3-3. It must be recognized that this summary table identifies only the formal meetings held during

plan development, and does not reflect the planning activities conducted by individuals and groups throughout

the planning process. In addition to these meetings there was a great deal of communication between Planning

Committee members through electronic mail (email), and by phone.

After completion of the HMP update, implementation and ongoing maintenance will become a function of the

Planning Committee. The Planning Committee will review the HMPMP and accept public comment as part of the

five year mitigation plan update.

Table 3-3 presents a summary of the planning partnership efforts implemented during the development process

\eh j^_i LbWd+ Wi m[bb Wi a[o c_b[ijed[i _d j^[ LbWdui Z[l[befc[dj- It also identifies which DMA 2000

requirements the activities satisfy. Documentation of meetings (agendas, sign-in sheets, minutes, etc.) may be

found in Appendix B.

The New Jersey Department of Community Affairs (NJDCA) established a Post Sandy Planning Assistance

Grant Program. The purpose of this program is to support long-range planning for community redevelopment

in the municipalities and counties sustaining damage from Superstorm Sandy. The Essex County SRPR was

closely coordinated with the Essex County Hazard Mitigation Plan Update.

The County and the SRPR consultant team, which included Tetra Tech, conducted extensive outreach efforts

to stakeholders including the public. These stakeholders were invited to the SRPR public meeting which

covered mitigation topics to ensure there was integration of these two planning processes. This meeting

appears in Table 3-3 because agenda topics included strengths/weaknesses/obstacles/threats exercise and

mitigation action development relevant to both plans. Additional information on the SRPR may be found later

in this section (Section 3) and in Section 9.1 (Essex County Annex).
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This section presents (1) municipal involvement, (2) state and regional agency involvement, (3) public

participation q citizen involvement, and outreach to business, utility, educational, transportation, non-profits,

and other stakeholders.

Diligent efforts were made to assure broad regional, county and local representation in this planning process.

To that end, a comprehensive list of stakeholders was developed with the support of the Steering and Planning

Committee. Stakeholder outreach was performed early on, and continually throughout, the planning process.

Information and input provided by these stakeholders has been included throughout this Plan where

appropriate, as identified in the references.

This summary discusses the various stakeholders that were invited to participate in the development of this

HMP update, and how these stakeholders participated and contributed to the HMP. It should be noted that this

summary listing cannot possibly represent the sum total of stakeholders that were aware of and/or contributed

to this HMP update, as outreach efforts were being made, both formally and informally, throughout the process

by the many planning partners involved in the effort, and documentation of all such efforts is impossible.

Instead, this summary is intended to demonstrate the scope and breadth of the stakeholder outreach efforts

made during the plan update process.

In May 2014, focused stakeholder group response surveys were sent to the stakeholders indicated in the

following table. The surveys were designed to garner information from a range of specific stakeholders and

community members across the county, with unique questions directed towards each user group. The outreach

[cW_bi Wbie h[gk[ij[Z j^[ ijWa[^ebZ[hiu m_Z[h participation in the development of the HMP Update, and

provided links to the HMP website for further information. For more information on the focused stakeholder

surveys, see Appendix D q Public and Stakeholder Outreach.

On July 15, 2014 an SRPR public/stakeholder meeting was held at the Richard Codey Arena. As discussed

earlier, the HMP updated was closely coordinated with the SRPR planning process. P^_i c[[j_d]ui W][dZW

included topics that would benefit both plans (e.g., mitigation action identification). The following

stakeholders were invited to attend the meeting and their attendance is noted. A summary of mitigation

actions/projects identified by meeting participants is provided in Appendix B (Meeting Documentation).

' All municipalities in Essex County (West Orange OEM attended*)

' Essex County Departments (Essex County DPW attended*)

' PSE&G

' Newark Public Library

' Ironbound Community Corporation*

' NJ Transit

' NJ Future

' North Jersey Transportation Planning Authority*

' Essex Community College

' Newark Regional Bus Partnership

' Thomas Edison State College - North Central Region of New Jersey Comprehensive Economic

Development Strategy Steering Committee Member Alex Rivera*

*Attended the meeting

On August 18, 2014, the Essex County Office of Emergency Management sent a request to all neighboring

county emergency management offices via email and letter indicating that the draft HMP update was available

for review and requesting input and comments as appropriate. Letters and emails were sent to the following
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counties: Bergen, Hudson, Morris, Passaic, and Union. In addition, the County notified engaged stakeholders

that the draft HMP update was also available for review and comment. These letters may be found in

Appendix D.

The following subsection identifies those stakeholders that were invited to participate in the planning process,

identifies the nature of their involvement, and indicates how their input was incorporated in this plan as

applicable.

7POP\LV 2RPXNTP]

Please see Appendix C (Participation Matrix) for further details regarding federal agency participation. All

responses to the surveys may be found in Appendix D.

FEMA Region II: Provided updated planning guidance; provided summary and detailed NFIP data for

planning area; held the FEMA Risk MAP resilience meeting in the City of Newark; conducted plan review.

National Weather Service (NWS): Provided data and information, provided subject matter expert review of
atmospheric/weather-related hazard profile.

Information regarding hazard identification and the risk assessment for this HMP update was also requested

and received or incorporated by reference from the following agencies and organizations:

' National Climatic Data Center (NCDC)

' National Hurricane Center (NHC)

' National Oceanic and Atmospheric Administration (NOAA)

' National Resources Conservation Service (NRCS)

' 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)

' U.S. Fish and Wildlife Service

D^L^P 2RPXNTP]

Please see Appendix C (Participation Matrix) for further details regarding state agency participation. All

responses to the surveys may be found in Appendix D.

New Jersey Office of Emergency Management (NJOEM): Administered planning grant; provided updated

planning guidance; attended meetings including the Kick-Off meeting in September 2013; attended the January

2014 Stakeholder meeting; facilitated the Jurisdictional Annex Workshop and FEMA Risk MAP meeting in

the City of Newark; provided review of the Draft HMP update.

New Jersey Judiciary: Attended the January 2014 Stakeholder Meeting

Port Authority of New York New Jersey: Attended the January 2014 Stakeholder Meeting; was requested to

complete and return a stakeholder survey.
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New Jersey Transit: Was requested to complete and return a stakeholder survey.

4Y_X^c LXO CPRTYXLV 2RPXNTP]& 4YWWT]]TYX] LXO @YX'B\YQT^]

Please see Appendix C (Participation Matrix) for further details regarding county agency participation. All

responses to the surveys may be found in Appendix D.

' Essex Administrator - Attended the November 2013 Steering Committee Meeting

' Essex County Department of Corrections q Attended the September 2013 Kick-Off Meeting, and the

November 2013 and February 2014 Steering Committee Meetings

' Essex County Department of Public Works - Attended the September 2013 Kick-Off Meeting, the

November and December 2013 and February 2014 Steering Committee Meetings; Attended the

FEMA Risk MAP Resilience meeting in July 2014

' Aii[n ?ekdjo O^[h_\\ui K\\_Y[ q Attended all Stakeholder, Steering Committee and Planning

Committee Meetings; led the HMP update; returned stakeholder surveys

' Essex County Parks Department - Attended the November and December 2013 and February 2014

Steering Committee Meetings

' Essex Regional Health Commission - Attended the November and December 2013, and February

2014 Steering Committee Meetings; Completed and returned stakeholder survey

' Essex County Health Officer q Attended the January 2014 Stakeholder Meeting

' Essex County Geographic Information Systems Department - Attended the November 2013 and

February 2014 Steering Committee Meetings; Provided spatial data for the risk assessment

' Turtle Back Zoo q Attended the January 2014 Stakeholder Meeting

CPRTYXLV LXO >YNLV D^LUPSYVOP\]

Please see Appendix C (Participation Matrix) for further details regarding regional and local stakeholder

agencies. All responses to the surveys may be found in Appendix D.

5C@IPF

The following hospitals and health agencies/organizations were contacted directly by Essex County OEM to

take a stakeholder survey which included the identification of specific mitigation actions/projects. In addition,

other areas of involvement in the planning process are noted below.

' Essex County Health Officer

' Veterans Affairs Health

' Kessler Institute q Attended the January 2014 Stakeholder Meeting

' East Orange General Hospital q Completed and returned stakeholder survey

' Newark Beth Israel q Completed and returned stakeholder survey

' Daughters of Israel q Completed and returned stakeholder survey

' University Hospital q Attended the January 2014 Stakeholder Meeting

' Saint Michaels Medical Center

' Saint James Hospital

' Essex County Hospital Center

' Clara Mass Medical Center

' Columbus Hospital

' Hackensack / UMC Mountainside Hospital q Completed and returned stakeholder survey

' Saint Barnabas and NJ Burn MCC q Completed and returned stakeholder survey

' American Red Cross
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' Essex Regional Health q Completed and returned stakeholder survey

' Essex County Health Department

' Overlook Hospital q Completed and returned stakeholder survey

' The Department of Health or Health Official in each of the 22 municipalities was contacted. The

following completed the stakeholder survey:

% Maplewood Health Department q Completed and returned stakeholder survey

% Alaris Health at West Orange q Completed and returned stakeholder survey

% Foresthill Healthcare Center q Completed and returned stakeholder survey

% Job Haines Home (Bloomfield) q Completed and returned stakeholder survey

% Summit Ridge Center (West Orange) q Completed and returned stakeholder survey

% Green Hill (West Orange) q Completed and returned stakeholder survey

% Windsor Gardens Care Center (East Orange) q Completed and returned stakeholder survey

% VA Medical Center (East Orange) q Completed and returned stakeholder survey

% Brookhaven Health Care Center (East Orange) q Completed and returned stakeholder survey

% Emeritus at West Orange q Completed and returned stakeholder survey

% Gates Manor (Montclair) q Completed and returned stakeholder survey

% Winchester Gardens (Maplewood) q Completed and returned stakeholder survey

% Broadway House for Continuing Care (Newark) q Completed and returned stakeholder

survey

?PGIGPGCO

The following utilities were contacted directly by Essex County OEM to take a stakeholder survey which

included the identification of specific mitigation actions/projects. In addition, other areas of involvement in

the planning process are noted below.

' PSE&G Electric/Gas q Attended the January 2014 Stakeholder Meeting; Completed and returned

stakeholder survey

' NJ American Water

' Passaic Valley Sewerage Commission q Attended the January 2014 Stakeholder Meeting; Completed

and returned stakeholder survey

' Passaic Valley Water Commission

' East Orange Water Commission

' Newark Water Utility

' Essex County Utilities Authority

' Verizon q Attended the January 2014 Stakeholder Meeting; Completed and returned stakeholder

survey

' Comcast

' Cablevision

' JCP&L q Attended the January 2014 Stakeholder Meeting; Completed and returned stakeholder

survey

' Colonial Pipeline q Attended the January 2014 Stakeholder Meeting

' United Water q Attended the September 2013 Kick-Off meeting

' Township of Livingston Water Pollution Control Facility q Completed and returned stakeholder

survey

' Essex Fells Water Company q Completed and returned stakeholder survey
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4GNC

The Fire Chiefs of all 22 municipalities and the Essex County Fire Coordinator were contacted directly by

Essex County OEM to take a stakeholder survey customized to fire coordinators and municipal fire chiefs

which included the identification of specific mitigation actions/projects. In addition, other areas of

involvement in the planning process are noted below.

' Millburn Fire Department q Completed and returned seven (7) surveys

' Essex Fells Fire Department q Completed and returned stakeholder survey; Participated on the

Planning Committee

' Cedar Grove Fire Department q Completed and returned stakeholder survey

' West Caldwell Fire Department q Completed and returned stakeholder survey

' North Caldwell Fire Department q Completed and returned stakeholder survey

' Caldwell Fire Department q Completed and returned stakeholder survey

' Montclair Fire Department q Completed and returned stakeholder survey

' Bloomfield Fire Department q Completed and returned stakeholder survey; Participated on the

Planning Committee

' Irvington Fire Department q Completed and returned stakeholder survey

' Maplewood Fire Department q Completed and returned stakeholder survey

' Fairfield Volunteer Fire Department q Completed and returned stakeholder survey

' West Orange Fire Department q Completed and returned stakeholder survey

' Newark Fire Department q Completed and returned stakeholder survey

' Livingston Fire Department q Completed and returned stakeholder survey

' South Orange Fire Department q Completed and returned stakeholder survey

3JCNECKAU 8CBGA@I =CNRGACO

The following were contacted directly by Essex County OEM to take a stakeholder survey customized for

emergency medical service providers which included the identification of specific mitigation actions/projects.

In addition, other areas of involvement in the planning process are noted below.

' Essex County EMS Coordinators

' MONOCq Completed and returned stakeholder survey

' Atlantic Ambulance

' McCabe Ambulance

' All 22 municipal EMS/Rescue Squad/Ambulance Service were contacted. The following completed

stakeholder surveys:

% West Essex First Aid Squad q Completed and returned stakeholder survey

% South Orange Rescue Squad q Completed and returned stakeholder survey

% West Orange Fire Department/EMS q Completed and returned stakeholder survey

% Livingston First Aid Squad q Completed and returned stakeholder survey

% Maplewood Fire Department q Completed and returned stakeholder survey

% Bloomfield Emergency Medical Services q Completed and returned stakeholder survey

% Atlantic Ambulance Corp q Completed and returned stakeholder survey

% Montclair State University EMS q Completed and returned stakeholder survey

% Atlantic Ambulance Paramedicsq Completed and returned stakeholder survey

% Nutley Volunteer Emergency Rescue Squad q Completed and returned stakeholder survey

% Montclair Ambulance Unit q Completed and returned stakeholder survey
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0QOGKCOO 1LJJCNAC

The Chamber of Commerce and LEPC businesses in each municipality were contacted directly by Essex

County OEM to take a stakeholder survey customized business commerce which included the identification of

specific mitigation actions/projects. The following entities completed and returned stakeholder surveys:

' Jarmel Kizel Architects and Engineers, Inc. q Completed and returned business/commerce stakeholder

survey

' Signal Sign Co. q Completed and returned business/commerce stakeholder survey

' JanPress/Photo Media q Completed and returned business/commerce stakeholder survey

' New World Manga q Completed and returned business/commerce stakeholder survey

' Livingston Family Eyecare q Completed and returned business/commerce stakeholder survey

' Rubin & Poor, Inc. q Completed and returned business/commerce stakeholder survey

' The Able Baker q Completed and returned business/commerce stakeholder survey

7@S 3KDLNACJCKP

Each Chief of Police in the 22 participating municipalities, and the following were contacted directly by Essex

County OEM to take a stakeholder survey customized business commerce which included the identification of

specific mitigation actions/projects. In addition, other areas of involvement in the planning process are noted

below.

' NJ State Police

' NJ Transit Police Department

' Port Authority Police Department

' Rutgers Police Department

' NJIT Police

' Essex County College Police Academy

' Aii[n ?ekdjo Lhei[Ykjehui K\\_Y[ q Completed and returned law enforcement stakeholder survey

' Essex County Department of Corrections q Completed and returned law enforcement stakeholder

survey

' Essex County Homeland Security

' All 22 municipal police departments were contacted. The following completed stakeholder surveys:

% Caldwell Police Department q Completed and returned law enforcement stakeholder survey

% Cedar Grove Police Department q Completed and returned law enforcement stakeholder

survey

% Essex Fells Police Department q Completed and returned law enforcement stakeholder survey

% Fairfield Police Department q Completed and returned law enforcement stakeholder survey

% Livingston Police Department q Completed and returned law enforcement stakeholder survey

% Maplewood Police Department q Completed and returned law enforcement stakeholder

survey

% North Caldwell Police Department q Completed and returned law enforcement stakeholder

survey

% South Orange Police Department q Completed and returned law enforcement stakeholder

survey

% West Caldwell Police Department q Completed and returned law enforcement stakeholder

survey
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/A@BCJG@

Each of the 22 participating ckd_Y_fWb_joui board of education, and the following were contacted directly by

Essex County OEM to take a customized academia stakeholder survey which included the identification of

specific mitigation actions/projects. In addition, other areas of involvement in the planning process are noted

below.

' Essex County Vocational Schools

' Caldwell College

' University Of Medicine And Dentistry

' Essex County College Police Academy q Completed and returned academic stakeholder survey

' Seton Hall Universityq Attended the September 2013 Kick-Off Meeting

' Rutgers University - Newark

' New Jersey Institute Of Technology

' Bloomfield College q Completed and returned academic stakeholder survey

' Gibbs College

' Montclair State University

' Jonathan Dayton High School q Completed and returned academic stakeholder survey

' Essex Fells School q Completed and returned academic stakeholder survey

' Cedar Grove School District q Completed and returned academic stakeholder survey

' YCS Sawtelle Learning Center q Completed and returned academic stakeholder survey

' Montclair Kimberley Academy q Completed and returned academic stakeholder survey

' Montclair Board of Education q Completed and returned academic stakeholder survey

' Essex County Vocational Technical School District q Completed and returned academic stakeholder

survey

' Fairfield Public School System q Completed and returned academic stakeholder survey

' Rutgers University Health Sciences Campus at Newark (formerly UMDNJ) q Completed and returned

academic stakeholder survey

' Newark Academy q Completed and returned academic stakeholder survey

>N@KOMLNP@PGLK

Each of the 22 participating ckd_Y_fWb_j_[iu public works/roads and bridges departments, and the following

entities were contacted directly by Essex County OEM to take a stakeholder survey customized for

transportation agencies which included the identification of specific mitigation actions/projects. In addition,

other areas of involvement in the planning process are noted below.

' Essex County Department of Public Works/Roads and Bridges q Completed and returned stakeholder

survey; Identified capabilities; Identified mitigation actions included in Section 9.1

' Essex County Special Transportation System

' NJ Transit q Invited to January Stakeholder meeting.

' Port Authority of New York and New Jersey (PANYNJ) q Attended the January 2014 Stakeholder

Meeting

' Newark Liberty International Airport, PATH, Port Newark Marine Terminal q Completed and

returned stakeholder survey

' North Caldwell Department of Public Works q Completed and returned stakeholder survey

' Roseland Department of Public Works q Completed and returned stakeholder survey

' Irvington Department of Public Works q Completed and returned stakeholder survey

' Bloomfield Department of Public Works q Completed and returned stakeholder survey
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' Maplewood Department of Public Works q Completed and returned stakeholder survey

' Nutley Department of Public Works q Completed and returned stakeholder survey

' Glen Ridge Department of Public Works q Completed and returned stakeholder survey

' Montclair Department of Public Works q Completed and returned stakeholder survey

' Essex Fells Department of Public Works q Completed and returned stakeholder survey

' Millburn Public Works Department q Completed and returned stakeholder survey

;PFCN =P@HCFLIBCNO

' Salvation Army q Attended the January 2014 Stakeholder Meeting

-(. BF3>;4 B2CE;4;B2E;A@ ' 4;E;K6@ ;@GA>G6?6@E

In order to facilitate better coordination and communication between the Planning Committee and citizens and

to involve the public in the planning process, it was determined that draft documents will be made available to

the public l_W j^[ Aii[n ?ekdjo O^[h_\\ui K\\_Y[ m[Xi_j[ Z[Z_YWj[Z je j^[ DIL kfZWj[. 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 Committee has made the following efforts toward public participation in the development and

review of the Plan:

' The public was informed of the hazard mitigation planning effort commencement through press
releases, public meetings and the Essex County Hazard Mitigation website.

P^[ Aii[n ?ekdjo O^[h_\\ui K\\_Y[ Z_ijh_Xkj[Z W d[mi h[b[Wi[ ed @[Y[cX[h 3+ 1/02 kh]_d] Aii[n
County residents to participate in hazard mitigation plan update. This news release was distributed by
the Essex County Public Information Officer to the following venues:

% Patch.com

% Montclair Times

% Verona Cedar Grove Times

% The Record

% The Home Tribune

% The Millburn Item

% The Italian Tribune

% NJ.com

% The Star Ledger

% West Orange Patch

% The Alternative Press

% The Independent Press

% The Brazilian Voice

% NJ Brazilian News

% Baristanet.com

' P^[ Aii[n ?ekdjo O^[h_\\ui Office created a dedicated website to hazard mitigation. This public
website is being maintained as a way to facilitate communication between the Planning Committee
and County residents (http://hmp.essexsheriff.com/index). The website went live in November 2013
and was continuously updated throughout the planning process.
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The public website contains a project overview, project announcements, meeting materials, draft
documents for review and comment, and a link to the county resident survey. See Figures 3-1 and 3-2
for screenshots of this public website.

' A link to the hazard mitigation plan public website noted above was established by the Town of North
Caldwell (Figure 3-3). If the municipality has a public website, they were requested to post a link to
the HMP website to provide ongoing public outreach.

' 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 tools and techniques
to assist in reducing risk and loss of those hazards (http://hmp.essexsheriff.com/index). The
questionnaire asked quantifiable questions about citizen perception of risk, knowledge of mitigation,
and support of community programs. The questionnaire also asked several demographic questions to
help analyze trends. The questionnaire has been available on the public website since December
2013, and further advertised on their website devoted to Hazard Mitigation Planning. Reponses were
collected and provided back to plan participants for consideration in the mitigation action
development. Response rates to date are considered good. Appendix D includes the questions in the
questionnaire and a summary of the public input received by question through the website, the online
survey, and other sources.

' There were two public meetings held to kick-off the hazard mitigation planning project to the public.
One was held in the Township of Millburn at the Town Hall on February 18, 2014; and the second
was held at the Police Academy in Cedar Grove on March 20, 2014. The public was provided the link
to the Essex County Hazard Mitigation website and requested to participate in the citizen survey
referenced above. P^_i c[[j_d] mWi WZl[hj_i[Z _d tP^[ Ej[c e\ I_bbXkhd WdZ O^ehj D_bbiu d[mifWf[h-
Refer to Appendix D.

' A public meeting was held as part of the County Strategic Recovery Planning Report (SRPR) planning
process. As part of the meeting agenda, mitigation topics were covered including the identification of
mitigation actions. Refer to Appendix D for further details on this public meeting.

' A hazard mitigation planning tri-fold brochure (see Appendix D) was developed to inform the public
of the planning process, provide local contact information, and encourage the public to review the plan
and provide input. This brochure was provided to all plan participants to distribute in their
communities. It was also available for download on the hazard mitigation plan website.

' On August 11, 2014 the Draft HMP update was posted to the public website.

Examples of public outreach efforts are presented in Appendix D. The community residents had an

opportunity to comment on the draft HMP before submittal to FEMA. The HMP was posted on the public

website on August 11, 2014 for review. Public comments that have been received to date are documented in

Appendix D and were distributed to the members of the Planning Committee for their consideration.
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BCA8C2?D

Local municipalities are charged with the development of local HMPs required under Section 322 of the

Stafford Act by New Jersey. In New Jersey, local municipalities are authorized to prepare local disaster plans

based on the contention that they are best equipped to assess their strengths and weaknesses, opportunities, and

constraints. Local governments have intimate knowledge of the local geography, and in a disaster, local

government personnel are on the front lines providing personnel and equipment to support the community.

Essex County and the participating jurisdictions are involved in thisis above program, hence the update of this

HMP.

Examples of other hazard mitigation programs within Essex County include the National Flood Insurance

Program (NFIP), Hazard Mitigation Grant Program (HMGP) and the Community Rating System (CRS).

These programs assist the County in receiving funding for flood mitigation projects and flood insurance (the

HMGP also can provide funds to mitigate other natural hazards). Data from the County, based on participation

in these programs, was incorporated in the risk assessment in Section 5 and used to identify mitigation options

in Section 9. Continued involvement in these flood-related programs will help to administer funds and

resources to support this HMP update.

It is the intention of this County to incorporate hazard mitigation planning and natural hazard risk reduction as

Wd _dj[]hWb Yecfed[dj e\ j^[ ?ekdjoui WZc_d_ijhWj_l[+ h[]kbWjeho WdZ ef[hWj_edWb \hWc[meha- A summary of

how the County currently integrates hazard mitigation into existing planning efforts, programs and daily

operations is presented below. In addition, the County and participating communities identified specific

integration activities that will be incorporated into procedures and are included in their updated mitigation

strategy. Refer to Volume II, Section 9 for further details.

� 0H0@3�#8B860B8=< �� AA8AB0< 24

Federal mitigation grant funding (Stafford Act 404 and 406) is available to all communities with a current

hazard mitigation plan (this plan); however most of these grants require a rbeYWb i^Wh[s _d j^[ hWd][ e\ 0-25%

of the total grant amount. FEMA's Hazard Mitigation Assistance (HMA) grant programs provide funding for

eligible mitigation activities that reduce disaster losses and protect life and property from future disaster

damages. Currently, FEMA administers the following HMA grant programs: 1) Flood Mitigation Assistance

(FMA); 2) Hazard Mitigation Grant Program; and 3) Pre-Disaster Mitigation (PDM).

Participation in FEMA 404 HMGP may cover mitigation activities including raising, removing, relocating or

replacing structures within flood hazard areas. The Letters of Intent submitted as a result of Hurricane Sandy

were included in each cocckd_joui c_j_]Wj_ed ijhWj[]o (h[\[h je O[Yj_ed 8)-

$ 0B8=< 0:�� :==3��< AC@0< 24�& @=6@0;

Established in 1968, the NFIP provides federally-backed flood insurance to residents of communities that

enact and enforce regulations that more carefully regulate development within floodplain areas. For individual

property owners to be eligible to buy the federally-backed flood insurance, their property must be located

within a community that participates in NFIP.

In New Jersey, the NFIP is administered by the NFIP Coordinator within NJDEP. The NFIP Coordinator

works closely with NJOEM on all NFIP issues, since eligibility for pre- and post-disaster programs relies on

participation in the program. The three components of the program are: flood insurance, floodplain

management, and flood hazard mapping. The NFIP makes federally backed flood insurance available to

homeowners, renters, and business owners in the participating communities. Community participation in the
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NFIP is voluntary. Gaining municipality participation in the NFIP and encouraging property owners to

purchase flood insurance significantly reduces disaster costs. Together these programs systematically reduce

flood exposure to people and their property. The NFIP Coordinator works closely with FEMA to educate and

inform communities of their responsibilities to maintain compliance. For a community to be eligible in NFIP,

it must adopt and enforce a floodplain management ordinance to regulate proposed development in floodplains

and officially designate a local floodplain coordinator/administrator. The intent of the program is to ensure that

new construction does not exacerbate existing flood hazards and is designed to better withstand flooding. All

jurisdictions in Essex County participate in the NFIP. The communities also haveve Flood Insurance Rate Maps

(FIRM) that at a minimum shows the FEMA Special Flood Hazard Area (SFHA). Mitigation activities related

to this program are included in Section 9 and data from FEMA Region II regarding NFIP Insurance Reports

was used in the risk assessment for the flood hazard included in Section 5.

Each municipalitity in the county has a local floodplain manager. Floodplain managers have been informed of

the planning process, reviewed the plan documents, and provided direct input to the HMP update. Refer to

Section 9 which identifies the Floodplain Administrator for each municipality, and a subsection in the

Capability Assessment which is dedicated to the Floodplain Administrator and NFIP.

� =; ; C< 8BG�' 0B8< 6�( GAB4; �� � ' ( 	
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encourages community floodplain management activities that exceed the minimum NFIP requirements. As a

result, flood insurance premium rates are discounted to reflect the reduced flood risk resulting from the

community actions meeting the three goals of the CRS: (1) reduce flood losses; (2) facilitate accurate

insurance rating; and (3) promote the awareness of flood insurance.

CRS is a voluntary program designed to reward participating jurisdictions for their efforts to create more

disaster-resistant communities using the principles of sustainable development and management. Currently,

three communities in Essex County participate in CRS: Townships of Bloomfield, Fairfield and Montclair.

P^[ Pemdi^_fi e\ >beec\_[bZ WdZ IedjYbW_h Wh[ Ykhh[djbo _Z[dj_\_[Z Wi rh[iY_dZ[Zs m_j^ ?NO hWj_d]i e\ 0/ (de

Z_iYekdj)- P^[ Pemdi^_f e\ BW_h\_[bZ _i Ykhh[djbo _Z[dj_\_[Z Wi rYkhh[djs m_j^ W ?NO hWj_d] e\ 5 (1/% Z_iYekdj

in SFHA and 10% in non-SFHA).

Several other communities are considering or have started the process of enrolling in CRS as indicated in their

annexes in Section 9 of this plan. By enrolling in CRS, county municipalities can leverage greater flood

protection while receiving flood insurance discounts. Active involvement in this program is included as

mitigation activities in several of the municipal annexes in Section 9. Below is a summary of CRS ranking for

participating communities in the County.
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Bloomfield, Township of 10/1/1992 10/1/1997 1010 0 0 R

Fairfield, Township of 5/1/2013 5/1/2013 6 20% 10% C

Montclair, Township of 10/1/1994 10/1/1995 1010 0 0 R
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Federal and State data and resources were collected and used throughout the mitigation process including but

not limited to:

' U.S. Census data

' HAZUS-MH

' BAI= rDem Pes O[h_[i (275-1 to 386-7 and 386-7)7)

' FEMA Local Mitigation Planning Handbook (March 2013)

' FEMA Mitigation Ideas (January 2013)

' FEMA Local Plan Review Tool

' FEMA Risk MAP regulatory and non-regulatory products

' JK==ui JWj_edWb ?b_cWj_Y @WjW ?[dj[h

' JK==us Storm Prediction Center

' New Jersey State Hazard Mitigation Plan (2014)

' New Jersey Geographic Information System (GIS) data

' New Jersey Climate Adaptation Alliance NJADAPT ranking of coastal flooding exposure for

Townships of Belleville, Nutley and the City of Newark

' New Jersey Geological and Water Survey seismic soil classes and landslide susceptibility data

' New Jersey Forest Fire Service (NJFFS) Wildfire Fuel Hazard data

' Public laws and other programs such as the NFIP were examined to complete this plan update.

A complete list of the existing data and plans used to support this HMP is included in the references section of

this document. By incorporating data from existing programs into this mitigation plan, the County also was

able to identify the relevance of mitigation planning to these existing programs. Implementation of this Plan

through these existing plans is identified as a specific mitigation action in several areas in Section 9 of this

Plan.

;XNY\ZY\L^TYX =5�"=20:�� 0B0
�& :0< A�0< 3�)427< 820:��< 5=@; 0B8=<

The Planning Committee reviewed and incorporated existing local data and plans to support the mitigation

plan update, including:

' Essex County GIS data

' Documentation of mitigation actions, letters of intent, and grant applications

' Historic maps and local inventory data

The asset and inventory data used for the risk and vulnerability assessments is presented in the County Profile

(Section 4). Details of the source of this data, along with technical information on how the data was used to

develop the risk and vulnerability assessment, is presented in the Hazard Profiling and Risk Assessment

Section (Section 5), specifically within Section 5.3 (Methodology), as well as throughout the hazard profiles in

Section 5.4. Further, the source of technical data and information used may be found within the References

section.

Plans, reports and other technical information were identified and provided directly by the County,

participating jurisdictions and numerous stakeholders involved in the planning effort, as well as through

independent research by the planning consultant. The County and participating jurisdictions were tasked with

updating the inventory of their Planning and Regulatory capabilities (see Capability Assessment section of
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each jurisdictional annex in Section 9), and providing relevant planning and regulatory documents as

applicable. Relevant documents, including plans, reports, and ordinances were reviewed to identify:

' Existing 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 (see Section 6);
' Proposed, in-progress, or potential mitigation projects, actions and initiatives to be incorporated into

the updated County and local mitigation strategies.

A number of electronic and hard copy documents were made available to support the Planning process. A

complete listing is included in Table 3-5. Cross-referencing this Plan with existing planning documents has

been included in Section 9 as mitigation activities (plan integration). The following local regulations, codes,

ordinances and plans were reviewed during this planning process in an effort to develop mitigation planning

goals, objectives and mitigation strategies that are consistent across local and regional planning and regulatory

mechanisms; and thus develop complementary and mutually supportive plans.

' Master Plans
' Building Codes
' Zoning Ordinances
' Subdivision Ordinances
' NFIP Flood Damage Prevention Ordinances
' Site Plan Requirements
' Stormwater Management
' Emergency Response Plans
' Capital Plans
' State of New Jersey 2014 State Hazard Mitigation Plan Update

P^[ rH[]Wb WdZ N[]kbWjehos YWfWX_b_jo Wii[iic[dj e\ [WY^ fWhj_Y_fWj_d] `kh_iZ_Yj_ed _i _dYbkZ[Z _d O[Yj_ed 8+

Jurisdictional Annexes and provides a listing of the local codes, ordinances, regulations and planning

mechanisms available in the jurisdictions and reviewed during this planning process.

A partial listing of the plans, reports and technical documents reviewed in the preparation of this plan is

included in Table 3-5.

ELMVP -'/( CPNY\O YQ ^SP CP`TPa YQ 6bT]^TXR B\YR\LW]& BYVTNTP]& LXO EPNSXTNLV 5YN_WPX^] QY\

BL\^TNTZL^TXR <_\T]OTN^TYX]

6bT]^TXR ZVLX& Z\YR\LW Y\ ^PNSXTNLV OYN_WPX^] <_\T]OTN^TYXLV 2ZZVTNLMTVT^c

Borough of Glen Ridge 2010 Master Plan Re-Examination Report (2010) Borough of Glen Ridge

City of East Orange 2006 Comprehensive Master Plan City of East Orange

City of Newark Master Plan, Mobility Element (June 2012) City of Newark

City of Newark Master Plan Re-Examination Report (February 2009) City of Newark

?_jo e\ J[mWhaui IWij[h LbWd (September 2012) City of Newark

Comprehensive Energy Master Plan (2011) County and all municipalities

Essex County Comprehensive Transportation Plan (June 2013) County and all municipalities

Essex County Hazard Mitigation Plan (2007) County and all municipalities
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Essex County Park System Park, Recreation and Open Space Master Plan (April
2003)

County and all municipalities

Environmental Resource Inventory (2007) County and all municipalities

FEMA Essex County, NJ Coastal Hazard Analysis Flood Risk Review Meeting
PowerPoint (October 2013)

County and all municipalities

FEMA Flood Insurance Study for Essex County (preliminary) (May 2013) County and all municipalities

Park, Recreation, and Open Space Master Plan (April 2003) County and all municipalities

Township of Belleville Master Plan (2009) Township of Belleville

Township of Bloomfield Master Plan Township of Bloomfield

Township of Livingston Master Plan (December 2007) Township of Livingston

Township of Nutley Master Plan (December 2012) Township of Nutley

Master Plan Reexamination Report q Township of Maplewood (July 2011) Township of Maplewood

Master Plan Reexamination Report q Township of Millburn (2008) Township of Millburn

Environmental Resource Inventory (March 2014) Township of Millburn

Stormwater Management Plan, an element to their Master Plan (April 2005) Township of Montclair

Township of South Orange Village Smart Growth Plan (June 2007) Township of South Orange Village

2009 Master Plan & Reexamination Report for Verona, New Jersey (2009) Township of Verona

U.S. Army Corps of Engineers Phase 1 Study of Passaic River Bain Flood
Management Options

Passaic River Basin Communities

-(0 ;@E68C2E;A@ H;E9 6I;DE;@8 B>2@@;@8 ?6492@;D?D 2@5
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Effective mitigation is achieved when hazard awareness and risk management approaches and strategies

become an integral part of public activities and decision-making. Within the County there are many existing

plans and programs that support hazard risk management, and thus it is critical that this hazard mitigation plan

integrate and coordinate with, and complement, those mechanisms.

P^[ r?WfWX_b_jo =ii[iic[djs i[Yj_ed e\ ?^Wfj[h 5 (I_j_]Wj_ed OjhWj[]o) fhel_Z[i W ikccWho WdZ Z[iYh_fj_ed

of the existing plans, programs and regulatory mechanisms at all levels of government (Federal, State, County

and local) that support hazard mitigation within the County. Within each jurisdictional annex in Chapter 9,

the County and each participating jurisdiction have identified how they have integrated hazard risk

cWdW][c[dj _dje j^[_h [n_ij_d] fbWdd_d]+ h[]kbWjeho WdZ ef[hWj_edWb.WZc_d_ijhWj_l[ \hWc[meha (r_dj[]hWj_ed

YWfWX_b_j_[is)+ WdZ ^em j^[o _dj[dZ je fhecej[ j^_i _dj[]hWj_ed (r_dj[]hWj_ed WYj_edis)-

Numerous municipalities have identified a new mitigation action to utilize the 2014 HMP update as a guide

when updating their Master Plan. Refer to the mitigation strategy tables in Sections 9.1 through 9.23.

The New Jersey Department of Community Affairs (NJDCA) has established a Post Sandy Planning

Assistance Grant Program. The purpose of this program is to support long range planning for community

redevelopment in the municipalities and counties sustaining damage from Superstorm Sandy. The Program

provides grants to municipalities and counties to hire American Institute of Certified Planners/New Jersey
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Board of Professional Planners (AICP/PP) licensed planners to address conditions created or exacerbated by

the storm, identify approaches to rebuilding that will be more resistant to damage from future storm events,

and encourage sustainable economic growth. The first step in the grant process is the preparation of a Strategic

Recovery Planning Report (SRPR). The Essex County Strategic Recovery Planning Report (SRPR) was

closely coordinated with the 2015 HMP update.

As part of the SRPR planning process that took place concurrent with the HMP update, an evaluation of the

?ekdjoui ijh[d]j^i+ m[Wad[ii[i+ eXijWYb[i WdZ effehjkd_j_[i mWi YedZkYj[Z- P^[ Z[jWils of this evaluation are

included in Section 6 (Mitigation Strategy). The spatial analysis conducted for the Hazard Mitigation Plan

appears in the SRPR for the flood, storm surge, and sea level rise hazards. In addition, the County mitigation

actions are listed in the SRPR as well as the mitigation action types by municipality. A more detailed land use

analysis was conducted for the SRPR. For example, an exposure analysis was completed to assess the

vulnerability of the residential and non-residential land uses with in the County to flooding. This has been

included in the 2015 HMP update in the appropriate hazard profiles.

A further summary of these continued efforts to develop and promote a comprehensive and holistic approach

to hazard risk management and mitigation is presented in Section 7.

-(1 4A@E;@F65 BF3>;4 ;@GA>G6?6@E

Essex County is committed to the continued involvement of the public. Therefore, copies of the HMP update

will be made available for review on their HMP public website. AWY^ `kh_iZ_Yj_edui Okf[hl_ieh.IWoeh shall be

responsible for receiving, tracking, and filing public comments regarding this HMP update.

The public will have an opportunity to comment on the HMP update as a part of the annual mitigation

planning evaluation process and the next five-year mitigation plan update. The HMP Coordinator (currently

Lt. Edward Esposito, 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 Committee will

assist the HMP Coordinator. Additional meetings may also be held as deemed necessary by the Planning

Committee. The purpose of these meetings would be to provide the public an opportunity to express concerns,

opinions, and ideas about the Plan.

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

After completion of this HMP Update, implementation and ongoing maintenance will continue to be a function

of the Planning Committee. The Planning Committee will review the plan and accept public comment as part

of an annual review and as part of five-year mitigation plan updates.

A notice regarding annual updates of the pbWd m_bb X[ fkXb_Y_p[Z WddkWbbo W\j[h j^[ DIL ?ecc_jj[[ui WddkWb

evaluation and posted on the public web site.

Lt. Edward Esposito of the Essex County Office of Emergency Management has been identified as the ongoing

County All Hazard Mitigation Plan Coordinator (see Section 7), and is responsible for receiving, tracking, and

filing public comments regarding this HMP Update. Contact information is:

Name: Lt. Edward Esposito
Email Address: essexoem@essexsheriff.com
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This profile describes the general information of the County (physical setting, population and demographics,

general building stock, and land use and population trends) and critical facilities located within Essex County.

In Section 5, specific profile information is presented and analyzed to develop an understanding of the study

area, including the economic, structural, and population assets at risk and the particular concerns that may be

present related to hazards analyzed (for example, a high percentage of vulnerable persons in an area).

/-.2 I^S` MbVSfW <ZS`YWe

# Section 4, County Profile, was updated in its entirety using best available data.

# Individual ‘profiles’ with statistics regarding each municipality located in Section 4 of the 2008 HMP may

be found in Volume 2, Annexes, for the 2015 update.

1+. @>G>J9E BG?HJF9LBHG

Essex County consists of 22 municipalities, ranging over 127 square miles and a total population of 783,969.

The County is New Jersey’s second most densely populated county, with 6,211.50 persons per square mile,

based on 2010 Census data (U.S. Census, 2013). It is an urban county with outlying suburban communities.

Essex County is located in northern New Jersey, approximately 20 miles south of the New York State border,

and 10 miles west of Manhattan.

The history of Essex County dates back to the early 1600’s when the area was first explored by the English and

Dutch for its potential attraction of fur trade. Several attempts were made by English, Dutch and Swedish

colonists to form colonies to establish trading routes back to Europe. Most of these colonies were destroyed by

native Indian tribes. One of the first successful settlements was established in 1666 by thirty Connecticut

families, who, headed by Robert Treat, established a settlement along the banks of the Passaic River in what is

now the City of Newark. In 1667, the settlers purchased the land from the Lenni Lenape Indians for $800.00

(Essex County, 2013).

Essex County was officially established in 1682 by the East Jersey Legislature as one of the four original counties

of present day New Jersey. The other four counties included Bergen, Monmouth and Middlesex. Essex County

had become prosperous before the American Revolutionary War, as its location was ideal for trade and

commerce between New York City and Philadelphia. After the war, the County entered into a period of

unprecedented industrial growth. This was due in part to improved transportation including the completion of

the New Jersey Railroad, the Morris Canal and the establishment of the Morris and Essex Railroad. Factories

that were established near the rail and canal arteries drew an increased number of immigrants from Europe

causing the population to increase significantly. As industrial and commercial establishments continued to locate

in the County grow through the 1800’s, Essex County had the foresight to establish the first Countywide park

system in the United Stated to preserve open and undeveloped areas of the County. The County Parks

Commission started with sixty acres and has since grown to 5,745 acres of green space including reservations,

developed parks, golf courses, tennis courts, ice and roller skating complexes and a zoo (Essex County, 2013).

The County continued to develop through the latter half of the 1800s and the early 1900s and realized significant

growth in the 1920’s with the construction of the first skyscraper in Newark and the development of Newark

Airport, Port Newark and the Newark Subway System. New industry to the area included industrial shipping

and warehousing facilities as well as breweries. The economy was temporarily stalled after the stock market

crash in 1929 and the enforcement of prohibition. After the repeal of prohibition, Essex County’s economy began
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to grow once again with the reopening of its major breweries and the gradual increasing trend of national

economic recovery (Essex County, 2013).

Development throughout the County continued as alternate forms of travel were developed in the 1930’s and

1940’s to help workers commute from industrial Newark to less crowded outlying towns. Towns such as

Irvington, East Orange, Orange and Bloomfield created trolley lines to facilitate workers commuting into and

out of Newark. South Orange, Maplewood, Millburn, Glen Ridge and Montclair developed a commuter railcar

system to transport its residents into and out of New York City. Development of the western portion of the

County in towns such as Livingston, Fairfield, Roseland, Cedar Grove, Essex Fells and the Caldwell’s, remained

slow until the construction of Route 280, which provided an easier transportation route to and from eastern and

western Essex County. This new access to the western portion of the County lead to the development of new

industrial and professional office parks, hi-tech centers, and luxury homes, condominiums and townhouses

(Essex County, 2013).

1+.+. IZke[US^ KWff[`Y

This section presents the physical setting of the County, including: location, hydrography and hydrology,

topography and geology, climate, and land use/land cover.

EaUSf[a`

Essex County is located in the northeastern section of New Jersey and encompasses a total area of 126.21 square

miles. The County is bordered by Passaic County to the north, Bergen County to the east-northeast, Hudson

County to the east, Union County to the south and Morris County to the west. The eastern and western borders

of Essex County are defined by the Passaic River. The County is separated from Morris County by the eastern

branch of the Passaic River. The southeast border of the County is situated on the Newark Bay with

approximately 3.5 miles of shoreline (Figure 4-1).
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Numerous ponds, lakes, creeks, and rivers make up the waterscape of Essex County. The major waterways

within the County include: Passaic River, Peckman River, Second River, Rahway River (east and west

branches), and the Newark Bay.

Most of Essex County surface hydrology is linked to the Passaic River. The Passaic River is a 90-mile mud and

sand bottom river that takes a course from Morris County to Newark Bay. It follows the Millington Gorge,

forming the Paterson Falls and in the process, defining both the eastern and western boundaries of Essex County.

The Passaic River and much of its associated wetlands are the remnants of a huge 11,000 year-old post-glacial

lake originally centered in the wetland complexes of Morris County. The lake was the result of meltwater from

the retreating Wisconsin Glacier (Essex County Environmental Resource Inventory, 2007).

The path of the Passaic River runs through several municipalities including Belleville, Fairfield, Livingston,

Millburn, Newark, Nutley, Roseland and West Caldwell. Three other significant rivers are located in the County;

The Second River runs through Belleville, Bloomfield, Orange and East Orange; The Peckman River runs

through Verona, Cedar Grove and West Orange; and the West Branch of the Rahway River runs through Verona,

West Orange and Millburn and the East Branch of the Rahway River runs through West Orange, Montclair,

South Orange and Maplewood. Other aquatic features in the County include Branch Brook Park Lake in Newark,

Brookdale Park in Bloomfield, Weequahic Park Lake in Newark, Orange Park Lake in Orange, Verona Park

Lake in Verona, Cable Lake, Crystal Lake and Vincent’s Lake in West Orange, and Grover Cleveland Park Lake

in Caldwell and Essex Fells. There are also ten Class I, II or III level dams located in the County as classified by

the Army Corp of Engineers. These dams are located in Millburn, West Orange, Cedar Grove, Verona and

Livingston and further discussed in the Critical Facilities section of this profile.

Downstream on the Passaic River, where the Pompton River joins the Passaic at Two Bridges, the North Jersey

District Water Supply Commission pumped out about 53 million gallons per day. This water is used in many

places in northeastern New Jersey, including municipalities in Essex County. Other streams flowing off of the

First Watchung Mountain into the Lower Passaic River include Third River, Second River, and Branch Brook.

There are parks along portions of these streams. The largest park areas are along the ridge of the First Watchung

Mountain at Eagle Rock Reservation and Mills Reservation. Most of the Essex County land in the watershed has

been developed for human uses. None of these streams or the Lower Passaic River itself is currently being used

for drinking water supplies (Essex County Park, Recreation and Open Space Master Plan, 2003).

The major lakes and streams of Essex County include the following: Beech Brook (impoundment), Butler Pond,

Cable Lake, Campbells Pond, Canoe Brook (impoundment), Cedar Grove, Clarks Pond, Commonwealth Pond,

Crystal Lake, Diamond Mill Pond, Branch Brook Park Lake, Newark Bay, Orange, Passaic River, Second River,

Taylor Lake, Verona Lake, Vincent Lake, Weequahic Lake, Bear Brook, Canoe Brook, Clarks (Yantacaw

Brook), Cub Brook, Deepavaal Brook, Elizabeth Channel, Elizabeth River, Foulertons Brook North and South

Branch, Green Brook, Irvington Brook, Nishvane Brook, North Branch Wigwam Brook, Passaic River, Peckman

River, Pine Brook, Rahway River, Rockaway River, Second River, Slough Brook, Spring Brook, Taylor Brook,

Third River, Turtle Brook, Van Winkle Brook, West Branch Rahway River, Wigwam Brook, and Willow Brook

(Essex County Environmental Resource Inventory, 2007).

QViZgh]ZYh

A watershed is an area of land that drains all the streams and rainfall to a common outlet, such as the outflow of

a reservoir, mouth of a bay, or any point along a stream channel. Watersheds consist of surface water (lakes,

streams, reservoirs, and wetlands) and all the underlying groundwater. They are separated from other systems

by high points in the area such as hills or slopes. If water enters a watershed too quickly for the land to absorb,
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flooding can occur. Watersheds in urban areas with lots of impervious surfaces (concrete, pavement, etc.) shed

water quickly while forested and grassy rural areas absorb more water (NOAA 2011).

Watersheds not only include the waterway itself but also the entire land area that drains to it. For example, the

watershed of a lake would include not only the streams entering the lake but also the land area that drains into

those streams and eventually the lake. Drainage basins generally refer to large watersheds that encompass the

watersheds of many smaller rivers and streams. Figure 4-2 depicts the hydrologic system of a watershed.

?[YgdW 1*/+ OSfWdeZWV

OdjgXZ7 Q+O+ Bck^gdcbZciVa MgdiZXi^dc >\ZcXn %BM>& /-./

Watersheds come in all shapes and sizes and can cross municipal and county boundaries. Twenty watersheds

make up the State of New Jersey. Essex County is located in three of the 20 watersheds: Arthur Kill; Lower

Passaic, Saddle; and the Upper and Mid Passaic, Whippany, Rockaway.

The Arthur Kill Watershed Management Area 7 (WMA 7) is represented by large portions of Essex, Union, and

Middlesex Counties. The mainstem of the Rahway River is 24 miles long, flowing from Union into the Arthur

Kill near Linden. It is tidal from the Pennsylvania Railroad Bridge at Rahway down to the mouth. Key tributaries

include the East Branch Rahway River, Woodbridge River, and Robinson’s Branch. Major impoundments are

the Middlesex Reservoir, Orange Reservoir, Lower and Upper Echo Lakes, and Diamond Mill Pond, as shown

in Figure 4-3. The Elizabeth River is 11 miles long, much of it channelized for flood control purposes. Land

uses in the Rahway and Elizabeth Watersheds are mainly residential, commercial and industrial (NJDEP, 2012).
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The water quality of the Rahway and Elizabeth Rivers are reflective of urbanized streams and past industrial

uses. Hazardous waste sites are present in these watersheds. Another potential problem could be landfill leachate,

which may contribute to the degradation of the tidal Rahway River as well as to the adjacent Arthur Kill, Marshes

Creek, and Kings Creek (NJDEP, 2012).

Key problems in this watershed include point source pollution, habitat destruction, and flood control. The sources

of nonpoint pollution that have been identified include construction activities, storm sewers, urban surfaces,

roads, and combined sewer overflows. All of these conditions have contributed to high stream temperatures,

sediment and nutrient loadings, periodic low dissolved oxygen levels and fish kills (NJDEP, 2012).

The Lower Passaic, Saddle Watershed Management Area 4 (WMA 4), shown in Figure 4-4, includes the Lower

Passaic River (from the Pompton River confluence downstream to the Newark Bay) and its tributaries, including

the Saddle River. The drainage area is about 180 square miles and lies within the portions of Passaic, Essex,

Hudson, Morris, and Bergen Counties.

The 129 square miles of land in the Lower Passaic River Watershed is primarily urban/suburban. As a result,

water quality conditions along this 33-mile section of the Passaic River are poor, reflective of numerous point

sources, significant nonpoint source contributions, and high sediment oxygen demands.

Reflecting the area’s industrialized history, the conditions are affected by the number of hazardous waste sites

and contamination problems found in these areas.

The Lower Passaic includes a number of waterfalls, culminating in the Great Falls at Paterson.
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The Saddle River Watershed has a drainage area of 51 square miles. This watershed is extensively developed

and contains many older cities and industrial centers including Newark, Paterson, Clifton, and East Orange. Like

the Lower Passaic, the Saddle River’s water quality is affected by its industrial past, current point sources of

pollution and urban runoff.

?[YgdW 1*1+ OF9 1 n EaiWd ISeeS[U) KSVV^W

The Upper and Mid-Passaic, Whippany, Rockaway Watershed Management Area 6 (WMA 6) represents the

area drained by waters from the upper reaches of the Passaic River Basin. This includes the Passaic River from

its headwaters in Morris County to the confluence of the Pompton River.

This area is situated in Morris, Essex, and Sussex Counties and includes the Upper and Middle Passaic River,

Whippany River, and Rockaway River Watersheds, as illustrated in Figure 4-5. Extensive suburban development

and reliance upon ground water sources for water supply characterize this watershed.

The Upper Passaic River represents a significant source of drinking water for a large portion of northeastern

New Jersey. About one half of the land in this watershed is undeveloped or vacant with the rest primarily

residential and commercial. This watershed has experienced key development in the more rural undeveloped

areas.
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The land use patterns in the Rockaway River area are complex and include wooded/vacant areas, parklands, and

residential development. There are also some areas having industrial and commercial uses. Suburban

development is on the rise.

Urban/suburban development is causing the water quality of the Whippany River to be degraded. Runoff from

construction activity, stormwater discharges, urban surfaces, and the loss of riparian vegetation are suspected of

contributing to siltation in the river. This has resulted in reduction in the trout holding capacity of the waterway.

This area has been severely impacted by urban/suburban development. The quality of water is affected by these

conditions. Sources such as construction activities and urban runoff from storm sewers and urban surfaces have

resulted in siltation, high stream temperatures and losses of riparian vegetation.

Figure 4-6 shows the locations of the watersheds in New Jersey.
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The County’s topography is flat in the east and slowly rises toward the west upon the approach of the Watchung

Mountains. The Watchung Mountains run roughly north south through the center of Essex County. To the west

of the Watchung Mountain, the slope gently declines back to a flatter topography as it approaches the western

branch of the Passaic River. The highest elevations in the County are located in three municipalities within the

Watchung Mountain range: Essex Fells, North Caldwell and Verona. All of these elevation points are located

more than 600 feet above sea level, with the highest point of 691 feet above sea level. The lowest point in the

County is located at Newark Bay in the City of Newark. The average elevation of the County is 300 feet above

sea level.

Essex County is located within the Piedmont Province, which is one of the four major physiographic regions of
New Jersey. The Piedmont Province has an area of approximately 1,600 square miles and makes up about one-
fifth of the state. The Piedmont Province is mainly underlain by slightly folded and faulted sedimentary rocks
of the Triassic and Jurassic age and igneous rocks of the Jurassic age (Dalton, 2003).

?[YgdW 1*4+ IZke[aYdSbZ[U Idah[`UWe [` >eeWj <ag`fk
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According to the New Jersey Geological Survey (NJGS), the Piedmont Province is a low rolling plain divided

by a series of higher rides. The width varies from approximately 16 miles near the New York border to over 30

miles at the Delaware River. The most prominent feature of the eastern portion of the province is the Palisades,

which has a maximum elevation of 547 feet near Closter and provides views of the Hudson River and New York

City. Near the Newark Bay, toward its boundary with the Coastal Plain Province, the elevation is at sea level

(Dalton, 2003).

<^[_SfW

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

southern portion of New Jersey tends to be more temperate than the north. The dominant feature of the

atmospheric circulation over North America, including New Jersey, is the broad, undulating flow from west to

east across the middle latitudes of the continent. This pattern exerts a major influence on the weather throughout

the State (Office of the New Jersey State Climatologist [ONJSC], Date Unknown).

Average annual precipitation ranges from approximately 40 inches along the southeast coast to 51 inches in the

north-central portion of the State. Most areas in New Jersey average between 43 and 47 inches of precipitation

annually. Snow typically falls from about October 15 to April 30 in the Highlands and from around November

15 to April 15 in the southern counties. Most locations in New Jersey receive between 25 and 30 thunderstorms

each year, with fewer storms near the coast than inland. New Jersey experiences measurable precipitation about

120 days each year. The fall months are typically the driest, with an average of eight days of measureable

precipitation. Other seasons average between nine and twelve days each month with measurable precipitation.

New Jersey also has approximately five tornadoes each year, which generally tend to be weak (ONJSC Date

Unknown).

The State of New Jersey is divided into five distinct climate zones. Distinct variations in the day-to-day weather

between each of the climate zones is due to the geology, distance from the Atlantic Ocean, and prevailing

atmospheric flow patterns. The five climate zones in New Jersey, illustrated in Figure 4-8, are: Northern,

Central, Pine Barrens, Southwest, and Coastal (ONJSC Date Unknown). Each climate zone is described below.
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Source: ONJSC Date Unknown

Note: Essex County is located in the Central Climate Zone

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 Date

Unknown).

The climate in Essex County is temperate as the County experiences all four seasons. Average yearly

temperatures are around 54°F with temperatures, on average, as low as 24°F in January and high temperatures

topping out, on average, in July at 86°F. The average rainfall/precipitation for the County is between 44 and 48

inches a year and is distributed moderately-evenly each month at 3.1 to 4.7 inches per month, with no seasonable

dry months or wet months.

ES`V MeW S`V ES`V <ahWd

The County maintains a park system of almost 6,000 acres that includes 20 parks, five reservations and various

facilities.



@IGWMRQ )/ 2RXQW\ >URJMOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0)-/

DVcjVgn .,-1

Essex County is one of the most intensely developed Counties in the State and is home to the State’s largest and

most populous city, Newark. Most of the land in Essex County is either developed or preserved. In 2002, the

majority or 75.4 percent of the land in Essex County was used for residential, industrial, transportation, and

recreational purposes. The 2007 figures do not show a substantial amount of change as much of the land is either

permanently preserved or developed, indicating that 76.7 percent of the County was in the urban land use

category. In 2002 12.6 percent was forested land; 7.9 percent was wetlands land; 0.9 percent was barren land;

and 0.1 percent was agricultural lands. When compared with the land use land cover data set from 2007, there

has been a slight decrease in agricultural land (-less than 0.1 percent), barren land (-0.2 percent), forest (-1.0

percent) and wetlands (-0.2 percent) with an increase in urban land use (+ 1.3 percent). The decrease in barren,

forested, and wetlands is most likely due to the increase in urban land and development. Refer to Table 4-1 and

Figure 4-9 below.

LST^W 1*.+ ES`V MeW Kg__Sdk Xad >eeWj <ag`fk) /--/ $ /--4

ES`V MeW <SfWYadk
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<ag`fk

Agriculture 67.50 0.1% 57.55 0.1%

Barren 723.41 0.9% 585.34 0.7%

Forest 10,500.27 12.6% 9,620.88 11.6%

Urban 62,596.24 75.4% 63,667.41 76.7%

Wetlands 6,552.38 7.9% 6,398.99 7.7%

OdjgXZ7 KGABM %/--4 IQI@&
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The Census Bureau classifies ‘urban’ as all territory, population, and housing units located within an urbanized

area (UA) or an urban cluster (UC). It delineates UA and UC boundaries to encompass densely settled territory,

which consist of core census block groups or blocks that have a population density of at least 1,000 people per

square mile; and surrounding census blocks that over an overall density of at least 500 people per square mile.

An urbanized area is a densely populated area with a population density of more than 1,000 people per square

mile and a population of more than 50,000 (Demographia, 2001). Urban clusters are defined in the same manner

as urbanized areas; however, an urban cluster has a population density of 2,500 people per square mile and a

population of more than 50,000 (Center for Information Development and Service, Date Unknown). With a

population of over 300,000 and a population density of over 1,000 people per square mile, Essex County is

considered an urban area.

Essex County is one of the 23 counties within the New York–Northern New Jersey–Long Island NY-NJ-PA

Metropolitan Statistical Area, which is the most populous metropolitan area in the United States and the fourth

most populous in the world. The largest urbanized area in the United States is at the heart of the metropolitan

area, the New York-Newark, NY-NJ-CT Urbanized Area (with a 2010 population of 18,897,109 by the U.S.

Census), which includes Essex County. With approximately 3,353 square miles of land, it is the largest

urbanized area in the United States. It is also the fourth most densely populated urbanized area in the country,

with 5,635 persons per square mile (as of the 2010 Census) (U.S. Census Bureau). Based on commuting patterns,

the Census Bureau also defines a wider functional metropolitan area, the New York-Newark-Bridgeport, NY-NJ-

CT-PA Combined Statistical Area with an estimated population of 22,085, (as of 2012). This metropolitan area

is made up of 5 divisions as indicated in Figure 4-10.
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According to the 2010 U.S. Census, Essex County had a population of 783,969 people which represents a

slight decrease from the 2000 U.S. Census population of 793,633 people. HAZUS-MH demographic data will

be used in the loss estimating analyses in Section 5 of this plan. All demographic data in HAZUS corresponds

to the 2000 U.S. Census data.

Table 4-2 presents the population statistics for Essex County based on the 2000 and 2010 U.S. Census data.

Figure 4-11 shows the distribution of the general population density (persons per square mile) in 2010 by Census

block. For the purposes of this plan, the 2010 Census was used where the data was available and supplemented

with HAZUS-MH data (representing 2000 data).

DMA 2000 requires that HMPs consider socially vulnerable populations. These populations can be more

susceptible to hazard events, based on a number of factors including their physical and financial ability to react

or respond during a hazard and the location and construction quality of their housing. For the purposes of this

study, vulnerable populations shall include (1) the elderly (persons aged 65 and over) and (2) those living in

low-income households.

LST^W 1*/+ >eeWj <ag`fk Iabg^Sf[a` KfSf[ef[Ue

Fg`[U[bS^[fk

M+K+ <W`ege /-.- M+K+ <W`ege /---'

LafS^

Iab+

32(

# Iab+

32( LafS^

Iab+

32(

IWdUW`f

Iab+

32(

Eai*

B`Ua_W

Iab+'

# Eai*

B`Ua_W

Iab+ aX

LafS^

Township of Belleville 35,926 4,263 11.9 35,928 4,806 13.4 2,939 8.2

Township of Bloomfield 47,315 5,665 12.0 47,683 6,827 14.3 2,772 5.9

Borough of Caldwell 7,822 1,257 16.1 7,584 1,350 17.8 347 4.8

Township of Cedar Grove 12,411 2,947 23.7 12,300 2,766 22.5 230 2

City of East Orange 64,270 7,572 11.8 69,824 7,845 11.2 13,159 19.2

Borough of Essex Fells 2,113 341 16.1 2,162 318 14.7 23 1.1

Township of Fairfield 7,466 1,528 20.5 7,063 1,065 15.1 195 2.8

Borough of Glen Ridge 7,527 718 9.5 7,271 757 10.4 219 3

Township of Irvington 53,926 4,829 9.0 60,695 4,576 7.5 10,420 17.4

Township of Livingston 29,366 4,942 16.8 27,391 4,221 15.4 480 1.8

Township of Maplewood 23,867 2,623 11.0 23,868 2,890 12.1 1,049 4.4

Township of Millburn 20,149 2,275 11.3 19,765 2,581 13.1 288 1.5

Township of Montclair 37,669 4,266 11.3 38,977 4,665 12.0 2,149 5.6

City of Newark 277,140 23,699 8.6 273,546 25,306 9.3 74,263 28.4

Borough of North Caldwell 6,183 870 14.1 7,375 801 10.9 75 1.2

Township of Nutley 28,370 4,115 14.5 27,362 4,402 16.1 1,312 4.8

City of Orange Township 30,134 3,364 11.2 32,868 3,562 10.8 6,078 18.8

Borough of Roseland 5,819 1,282 22.0 5,298 1,044 19.7 88 1.7

Township of South Orange Village 16,198 1,705 10.5 16,964 2,024 11.9 791 5.3

Township of Verona 13,332 2,570 19.3 13,533 2,614 19.3 441 3.3

Township of West Caldwell 10,759 2,094 19.5 11,233 2,142 19.1 227 2.1

Township of West Orange 46,207 7,362 15.9 44,943 7,818 17.4 2,461 5.6

Essex County (TOTAL) 783,969 90,287 11.5 793,633 94,380 11.9 120,006 15.6
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It is noted that the Census data for household income provided in HAZUS-MH includes three ranges ($0-10,000,

$10,000-$15,000, and $15,000-$25,000/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 2012 U.S. Census

Bureau, which identifies households with two adults and two children with an annual household income below

$23,283 per year as “low income” for this region. This difference is not believed to be significant for the

purposes of this planning effort.

The 2012 U.S. Census American Community Survey data identified approximately 75,000 households as having

an annual income of less than $25,000. Figure 4-12 shows the distribution of persons over age 65 in Essex

County, while Figure 4-13 shows the distribution of low income persons.

The following maps indicate distribution based on Census Block designations.
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The 2000 U.S. Census data identified 283,736 households (301,011 housing units) in Essex County. The 2010

U.S. Census reported 283,712 households (312,954 housing units) in Essex County. The County experienced

an increase in both households and housing units from 2000 to 2010. As for households, between 2000 and

2010, the County saw a 0.08% increase. As for housing units, the County experienced an increase of 3.97%

between 2000 and 2010. The U.S. Census defines household as all the persons who occupy a housing unit, and

a housing unit as a house, an apartment, a mobile home, a group of rooms, or a single room that is occupied (or

if vacant, is intended for occupancy) as separate living quarters. Therefore, you may have more than one

household per housing unit. The median price of a single family home in Essex County was estimated at

$376,900 (U.S. Census, 2014).

For this update, the default general building stock in HAZUS-MH was updated and replaced with a custom

building inventory for Essex County both at the aggregate and structure level. The building stock update was

performed using the most current parcel and tax assessment data provided by the Essex County Planner in the

Department of Public Works. The improved value was utilized on a parcel by parcel basis. For the purposes of

this plan, there are approximately 164,666 parcels with improved values identified by the tax data available.

These improved parcels account for a value of approximately $51 billion. Estimated content value was

calculated by using 50-percent of the residential improvement value, and 100-percent of the non-residential

improvement values. Using this methodology, there is approximately $34 billion in contents within these

improved properties. Approximately 89 percent of the total buildings in the County are residential, which make

up approximately 47-percent of the building stock structural value associated with residential housing. Table 4-

3 presents building stock statistics by occupancy class for Essex County.



@
I
GW

MR
Q

)
/

2
R
X

Q
W\

>
UR

JM
OI

>
G

;
.

,
,

,
B

V
oV

gY
G

^i
^\

V
i^

d
c

J
aV

c
O

e
Y

Vi
Z

t
?

hh
Zm

=
d
j
c
in

(H
Zl

DZ
gh

Z
n

0
).

/

DV
c

j
V
gn

.
,
-

1

L
S
T

^W
1

*0
+

G
g

_
T

W
d

a
X
;

g
[^

V
[`

Y
e

S
`

V
B_

b
da

h
W
_

W
`

f
N

S
^g

W
T

k
H

U
U
g

b
S
`

U
k

<
^S

ee

F
g

`
[U

[b
S
^[

fk

9
^^

H
U
U
g

b
S
`

U
[W

e
J

W
e
[V

W
`

f[
S
^

<
a

_
_

W
d
U
[S

^
B`

V
g

e
fd

[S
^

<
a

g
`

f

B_
b

da
h
W
V

N
S
^g

W

>
e
f[

_
S
fW

V

<
a

`
fW

`
fe

L
a

fS
^
%B

_
b

d
a

h
W
V

(

<
a

`
fW

`
fe

&
<

a
g

`
f

B_
b

d
a

h
W
V

N
S
^g

W
<

a
g

`
f

B_
b

d
a

h
W
V

N
S
^g

W
<

a
g

`
f

B_
b

d
a

h
W
V

N
S
^g

W

T
ow

n
sh

ip
o

f
B

el
le

v
il

le
9,

15
4

$1
,7

80
,7

9
0,

90
0

$1
,1

2
4,

65
6

,2
50

$2
,9

0
5,

44
7

,1
50

8,
46

0
$1

,3
12

,2
6

9,
30

0
47

3
$

24
7

,0
42

,6
0

0
12

0
$

95
,0

5
4,

1
00

T
ow

n
sh

ip
o

f
B

lo
om

fi
el

d
1

1,
3

83
$2

,3
5

7,
33

4
,0

00
$

1,
46

9
,9

78
,3

5
0

$
3,

82
7

,3
1

2,
35

0
10

,5
4

1
$

1,
77

4
,7

1
1,

30
0

6
33

$
32

6
,0

45
,3

0
0

3
9

$
35

,5
8

9,
7

00

B
or

ou
gh

of
C

al
dw

el
l

2,
11

6
$4

7
3,

11
2

,3
50

$
28

0
,5

27
,4

2
5

$7
5

3,
63

9
,7

75
1,

88
0

$3
85

,1
6

9,
85

0
18

8
$5

7,
25

9
,3

00
0

$
0

T
ow

n
sh

ip
o

f
C

ed
ar

G
ro

ve
3,

81
5

$1
,0

3
3,

37
1

,8
91

$
62

3
,7

17
,1

9
1

$
1,

65
7

,0
8

9,
08

2
3

,6
11

$
81

9
,3

09
,4

0
0

1
15

$9
0,

52
8

,6
00

4
2

$
52

,7
68

,8
00

C
it

y
o

f
E

as
t

O
ra

ng
e

9,
31

0
$3

,3
07

,5
9

8,
83

3
$2

,5
1

3,
00

1
,0

46
$5

,8
2

0,
59

9
,8

79
8,

38
0

$1
,5

89
,1

9
5,

57
5

61
9

$
28

5
,8

46
,1

5
8

3
6

$
28

,2
1

2,
8

00

B
or

ou
gh

of
E

ss
ex

F
el

ls
76

0
$

37
2

,8
40

,1
0

0
$

19
4

,2
66

,6
00

$
56

7
,1

06
,7

0
0

7
39

$
35

7
,1

47
,0

0
0

4
$

6,
37

9
,6

00
0

$
0

T
ow

n
sh

ip
o

f
F

ai
rf

ie
ld

3,
16

9
$1

,8
51

,8
8

9,
90

0
$1

,5
2

2,
89

7
,3

00
$3

,3
7

4,
78

7
,2

00
2,

48
9

$6
57

,9
8

5,
20

0
36

8
$

51
6

,0
81

,3
0

0
28

2
$

64
0

,5
45

,0
0

0

B
or

ou
gh

of
G

le
n

R
id

ge
2,

21
4

$
63

6
,2

08
,0

0
0

$
35

0
,0

71
,5

0
0

$
98

6
,2

79
,5

0
0

2
,1

58
$

57
2

,2
73

,0
0

0
21

$3
1,

85
7

,4
00

0
$

0

T
ow

n
sh

ip
o

f
Ir

vi
ng

to
n

9,
31

2
$1

,7
13

,1
8

7,
20

0
$1

,1
0

7,
20

0
,8

50
$2

,8
2

0,
38

8
,0

50
8,

26
2

$1
,2

11
,9

7
2,

70
0

69
2

$
21

5
,8

46
,3

0
0

17
4

$
79

,2
2

1,
9

00

T
ow

n
sh

ip
o

f
L

iv
in

gs
to

n
9,

51
0

$3
,3

7
7,

30
1

,8
94

$
2,

17
0

,4
01

,6
3

6
$

5,
54

7
,7

0
3,

53
0

9
,1

24
$

2,
41

3
,8

0
0,

51
6

2
56

$
66

3
,6

20
,2

7
8

4
2

$
65

,5
1

7,
0

00

T
ow

n
sh

ip
o

f
M

ap
le

w
oo

d
7,

27
5

$1
,7

10
,9

3
1,

30
0

$1
,0

2
2,

43
8

,2
00

$2
,7

3
3,

36
9

,5
00

6,
87

9
$1

,3
76

,9
8

6,
20

0
29

4
$

20
3

,0
86

,4
0

0
3

2
$

16
,0

8
0,

5
00

T
ow

n
sh

ip
o

f
M

il
lb

ur
n

6,
29

1
$4

,9
8

3,
92

6
,6

00
$

3,
06

1
,6

06
,8

5
0

$
8,

04
5

,5
3

3,
45

0
6

,0
01

$
3,

84
4

,6
3

9,
50

0
2

20
$

1,
02

7
,1

09
,6

00
1

7
$

33
,4

5
9,

1
00

T
ow

n
sh

ip
o

f
M

on
tc

la
ir

1
0,

48
6

$3
,6

74
,3

8
9,

46
9

$2
,2

1
5,

73
6

,0
10

$5
,8

9
0,

12
5

,4
79

9,
68

0
$2

,9
17

,3
0

6,
91

9
59

0
$

37
4

,0
00

,6
5

0
3

$3
,7

19
,9

0
0

C
it

y
o

f
N

ew
ar

k
3

8,
3

29
$1

0,
38

9
,6

56
,3

9
9

$
8,

31
9

,9
61

,9
9

9
$1

8
,7

09
,6

1
8,

39
8

29
,7

6
9

$
4,

13
9

,3
8

8,
80

0
5

,1
75

$
1,

73
7

,0
5

7,
20

0
89

7
$

44
0

,0
12

,9
0

0

B
or

ou
gh

of
N

o
rt

h
C

al
dw

el
l

1,
95

1
$9

0
7,

76
3

,0
00

$
52

3
,6

78
,2

5
0

$1
,4

3
1,

44
1

,2
50

1,
92

4
$7

68
,1

6
9,

50
0

12
$1

2,
28

0
,1

00
2

$1
,7

37
,3

0
0

T
ow

n
sh

ip
o

f
N

ut
le

y
8,

88
4

$2
,1

4
0,

62
9

,9
71

$
1,

36
9

,6
40

,6
2

1
$

3,
51

0
,2

7
0,

59
2

8
,3

00
$

1,
54

1
,9

7
8,

70
0

4
56

$
47

2
,5

24
,0

1
2

2
6

$
11

,6
56

,8
00

C
it

y
o

f
O

ra
ng

e
T

ow
ns

hi
p

4,
35

4
$1

,1
34

,2
0

4,
30

0
$

73
3

,1
97

,0
5

0
$1

,8
6

7,
40

1
,3

50
3,

71
5

$8
02

,0
1

4,
50

0
47

6
$

15
9

,9
15

,8
0

0
4

9
$

33
,4

0
0,

6
00

B
or

ou
gh

of
R

os
el

an
d

1,
61

6
$

81
1

,6
13

,7
0

0
$

62
4

,0
1

4,
55

0
$

1,
43

5
,6

2
8,

25
0

1
,5

18
$

37
5

,1
98

,3
0

0
60

$
37

6
,6

88
,5

0
0

1
9

$3
8,

60
9

,7
00

T
ow

n
sh

ip
o

f
S

o
ut

h
O

ra
ng

e

V
il

la
g

e
4,

50
8

$1
,8

87
,1

1
2,

25
0

$1
,2

2
1,

57
5

,8
75

$3
,1

0
8,

68
8

,1
25

4,
19

8
$1

,3
31

,0
7

2,
75

0
17

5
$

11
4

,4
54

,4
0

0
6

$1
,0

04
,6

0
0

T
ow

n
sh

ip
o

f
V

er
o

na
3,

90
7

$
99

0
,8

17
,1

5
0

$
60

7
,2

01
,1

75
$

1,
59

8
,0

1
8,

32
5

3
,6

85
$

76
7

,2
31

,9
5

0
1

68
$

11
5

,0
26

,9
0

0
6

$5
,1

9
6,

10
0

T
ow

n
sh

ip
o

f
W

es
t

C
al

dw
el

l
3,

63
4

$1
,1

93
,7

8
0,

16
4

$
84

7
,1

71
,1

1
4

$2
,0

4
0,

95
1

,2
78

3,
44

9
$6

93
,2

1
8,

10
0

85
$

19
9

,7
66

,4
0

0
6

7
$

23
1

,7
73

,8
0

0

T
ow

n
sh

ip
o

f
W

es
t

O
ra

ng
e

1
2,

6
88

$3
,3

7
9,

89
5

,8
83

$
2,

12
3

,8
88

,9
3

3
$

5,
50

3
,7

8
4,

81
6

12
,0

7
1

$
2,

51
2

,0
1

3,
90

0
4

33
$

56
2

,4
85

,6
0

3
3

1
$

34
,1

7
6,

0
00

E
ss

ex
C

ou
n

ty
1

64
,6

6
6

$
50

,1
0

8,
3

55
,2

5
4

$3
4,

02
6

,8
28

,7
7

4
$

84
,1

3
5,

1
84

,0
2

8
1

46
,8

3
3

$
32

,1
6

3,
0

52
,9

6
0

1
1,

51
3

$
7,

79
4

,9
0

2,
40

1
1,

89
0

$1
,8

4
7,

73
6

,6
00

So
ur

ce
:

E
C

D
P

W
,2

01
4



@IGWMRQ )/ 2RXQW\ >URJMOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0).0

DVcjVgn .,-1

The 2010 Census data identified that the majority of housing units (34.1% or 106,730 units) in Essex County are

single-family detached units. The 2011 U.S. Census Bureau’s County Business Patterns data identified 18,681

business establishments employing 288,475 people in Essex County. The retail trade industry has the most

number of establishments in the County, with 2,723 establishments. This is followed by the health care and

social assistance industry with 2,575 establishments and the professional, scientific, and technical services

industry with 2,260 establishments (U.S. Census, 2011).

Figure 4-14 through Figure 4-16 show the distribution and exposure density of residential, commercial and

industrial buildings in Essex County. Exposure density is the dollar value of structures per unit area, including

building content value. Generally, contents for residential structures are valued at about 50 percent of the

building’s value. For commercial facilities, the value of the content is generally about equal to the building’s

structural value. Actual content value varies widely depending on the usage of the structure. The densities are

shown in units of $1,000,000 ($M) per square mile.

Viewing exposure distribution maps, such as Figure 4-14 through Figure 4-16, 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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Local zoning and planning authority is provided for under the New Jersey Municipal Land Use Law, which gives
municipalities zoning and planning authority. DMA 2000 requires that communities consider land use trends,
which can impact the need for, and priority of, mitigation options over time. Land use trends significantly impact
exposure and vulnerability to various hazards. For example, significant development in a hazard area increases
the building stock and population exposed to that hazard.

This plan provides a general overview of population and land use and types of development occurring within the
study area. An understanding of these 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.

1+1+. ES`V MeW LdW`Ve

Although there has been a slight decrease in the County’s population since 2000, there has been growing demand
for housing in urban centers spurred by the emergence of the millennia’s demand for housing. This has led to
the redevelopment of many of the urban cores and revitalization of many of the state’s older cities. Successful
redevelopment projects in sections of the County including, the Ironbound section of Newark, downtown South
Orange and downtown Montclair have facilitated mixed use growth inclusive of residential development. This
trend of urbanized living with proximity to a diversity of cultural activities and public transportation options has
also enticed older generations like the baby boomers to urban centers further increasing the demand for housing
in these areas. The continued redevelopment in the urban areas of the County in close proximity to public
transportation will likely remain an important component of the future development of the County.

According to the 2013 Essex County Transportation Plan, approximately 270 acres of new development has
approval and may begin construction in the near future. Much of this development will be in the form of
redevelopment of existing developed properties. Many of the future development projects in the County are
Transit Oriented Development (TOD) projects which are usually mixed use developments that are in close
proximity to transportation hubs. Where the information was available, specific development projects are listed
in each Municipality’s Annex in Section 9 of this plan.

HbW` KbSUW

There are 28 County parks in Essex County, with a total acreage of approximately 6,172 acres. Essex County

parks and reservations contain a wide range of facilities including open waters for fishing, boating and canoeing;

opportunities for wildlife viewing; numerous fields and facilities for sports and recreation; interpretive trails;

walking and hiking paths; and other uses. The largest wildlife preserves in the County are South Mountain and

West Essex Park (Essex County Environmental Resource Inventory, 2007). Table 4-4 lists the parks, acreage

and location in Essex County.

LST^W 1*1+ >eeWj <ag`fk ISd]e

<ag`fk ISd] 9UdWSYW Fg`[U[bS^[fk

Anderson 14.85 Montclair

Becker 147 Roseland

Belleville 32.70 Belleville

Branch Brook 359.72 Newark

Brookdale 121.41 Montclair

Eagle Rock Reservation 408.33 West Orange

Francis A. Byrne Golf Course 167.71 West Orange

Glenfield 20.01 Montclair
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LST^W 1*1+ >eeWj <ag`fk ISd]e

<ag`fk ISd] 9UdWSYW Fg`[U[bS^[fk

Grover Cleveland 41.61 Essex Fells

Hendricks Field Golf Course 124.99 Belleville

Hilltop Reservation 284.16 Cedar Grove

Independence 12.69 Newark

Irvington 24.38 Irvington

Ivy Hill 19.96 Newark

Kip’s Castle Park 1111 Verona and Montclair

Mills Reservation 157.19 Cedar Grove

Monte Irvin Orange Park 47.63 Orange

Riker Hill Complex 204.68 Livingston

Riverbank 10.77 Newark

South Mountain Reservation 2,047.14 West Orange

Vailsburg 30.32 Newark

Verona 54.32 Verona

Walter Kidde Dinosaur 1616 Roseland

Watsessing 69.67 Bloomfield

Weequahie 311.33 Newark

West Essex 1,361.33
Eagle Rock Ave. and Passaic

River

West Side 31.36 Newark

Yanticaw 28.75 Nutley

OdjgXZ7 BhhZm @djcin Bck^gdcbZciVa NZhdjgXZ FckZcidgn) /--4

Along with the County parks, there are 176 municipal, school and private recreation and open space areas within

Essex County. Of those 176, 70 are identified as municipal parks. The largest non-park open space areas are

15 (as of 2004) private golf course. A majority of these golf courses are located in western Essex County. The

remainder of these areas is recreation areas (picnic areas, campgrounds, lawns, cultural centers, etc.) and

playgrounds (Essex County Environmental Resource Inventory, 2007).

?adWefe

The major forest cover types of Essex County include deciduous, shrub, and coniferous. The Watchung

Mountains contain the most forest area in the County. Deciduous forests are the dominant upland forest

community in the County, occupying approximately 9,620 acres (11.6%) of the County’s upland forest complex.

Approximately 881 acres of the County are considered shrub forest. Coniferous forest in Essex County covers

approximately 223 acres of land. These areas are typically small patches of planted coniferous stands comprised

of various species in the County. Coniferous forest land can be found in the South Mountain reservation in the

County (Essex County Environmental Resource Inventory, 2007).

JWUdWSf[a`S^

Recreational coverage represents areas that include ball fields, golf courses, and similar areas dominated by

maintained cool season grasses and utilized for sports activities. Recreational land use is scattered throughout

the County. The largest recreational areas in Essex County are represented by golf courses (Essex County

Environmental Resource Inventory, 2007).
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MdTS` ES`V

Urban land includes most of what normally would be considered developed land. Residential areas, commercial

areas, services and institutions, industrial areas, and those developed for transportation and utilities are the

primary land uses included in urban land. There are several other open land categories that are included with

urban land. Developed recreation areas, whether a part of a park, educational facility, or private concern (e.g.

golf course), are also considered a part of urban land. Also included are areas such as large, landscaped lawns

in corporate businesses and service centers, parks, and residential areas (NJDEP, 2014).

Urban land encompasses more area in Essex County than any other type of land use, approximately 63,667 acres

of the County. It is the County’s primary land use and includes residential land use as well. Areas classified as

urban land have been altered, excavated, or disturbed to a significant extent and no longer have distinguishable

morphologic features (Essex County Environmental Resource Inventory, 2007).

OWf^S`Ve

The largest wetland areas in Essex County are Great Piece Meadows and Hatfield Swamp, both of which are

associated with the Passaic Meadows complex in northwestern Essex County. Forested wetland floodplains are

mapped along the Passaic River in southwestern Essex County south of Hatfield Swamp from Willow Brook to

the area around Canoe Brook Reservoir. Within southwest Essex County, wetlands are associated with Passaic

River tributaries including Slough Brook, Canoe Brook and Taylor Brook in Millburn Township. In central

Essex County, wetlands are primarily limited to smaller areas following creek corridors with some more

extensive patches in Eagle Rock Reservation. Mapped wetlands within eastern Essex County are generally

limited to small isolated patches (Essex County Environmental Resource Inventory, 2007).

Essex County includes a total of approximately 6,572 acres of land (7.93%) is currently mapped as wetland by

the NJDEP which is somewhat consistent with the 2007 NJDEP land use layer which indicates there is

approximately 6,398 acres of wetlands (7.7% %) . The vast majority of these wetlands are the freshwater

forested, shrub and marsh wetlands associated with the Passaic Meadows Complex. These wetlands are non–

tidal (palustrine) wetland. The wetland communities are classified following a system identified by Cowardin

(1979), which separates wetlands into one of five basic ecological systems: Marine, Estuarine, Riverine,

Palustrine, and Lacustrine (Essex County Environmental Resource Inventory, 2007).

Much of the wetland hydrology in Essex County is due to groundwater discharge to the surface or surface water

runoff, in the form of sheet flow or flooding from adjacent open waters. Water tables are usually highest in the

late winter and into early spring. During this period, water may pond or flood the wetlands for variable periods.

In May or June, the water table usually begins to drop to its lowest levels, which occur in September or October.

Fluctuations relate mainly to rainfall patterns, temperatures, and rates of evapotranspiration (the rate of water

uptake from vegetation) (Essex County Environmental Resource Inventory, 2007).

Most of Essex County’s wetlands are considered palustrine. Palustrine wetlands include all non-tidal wetlands

dominated by trees, shrubs and persistent emergent vegetation. These wetlands are usually bordered by uplands

and shoreward of lakes and river channels and typically include all wetlands termed marsh, bogs, swamps, and

fens. Palustrine wetlands may include small shallow intermittent or permanent ponds, such as vernal pools

(Essex County Environmental Resource Inventory, 2007).

Also present in Essex County are limited areas of estuarine wetlands, including the low marsh wetlands. Within

the low salt marsh, salt marsh cordgrass (Spartina alterniflora) is the typical dominant species. Other species

may include salt meadow grass (Spartina patens), spike grass (Distchilis spicata), and about a dozen other

species. The higher fringes of these communities tend to be dominated by Phragmites australis (common reed).

Saline marsh wetlands represent a small (less than 1%) portion of Essex County’s mapped wetlands. This
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percentage represents only a fraction of the pre-industrial proportions of Essex County’s high and low salt marsh.

Salt marsh habitats once flourished around present day Newark. Salt marsh losses comprise a large proportion

of the estimated 88% reduction in Lower Passaic/Newark Bay Wetlands. Most remaining marsh wetlands within

the lower Passaic are likely to be altered marsh patches consisting of common reed monocultures (Essex County

Environmental Resource Inventory, 2007).

The remaining pockets of the estuarine habitats within Essex County are primarily intertidal mudflats with little

vegetation. Despite lacking vegetation, these areas are important to migrating foraging shorebirds and fish (Essex

County Environmental Resource Inventory, 2007).

1+1+/ Iabg^Sf[a` LdW`Ve

This section discusses population trends to use as a basis for estimating future changes of the population and

significantly change the character of the area. Population trends can provide a basis for making decisions on the

type of mitigation approaches to consider and the locations in which these approaches should be applied. This

information can also be used to support planning decisions regarding future development in vulnerable areas.

According to the U.S. Census Bureau Essex County’s 2010 population was 783.969 persons, which is 1.22%

decrease from the 2000 Census population of 793,633. From 1790 to 1970, the County has experienced a

constant growth in population. Between 1970 and 2012, the County then started seeing a slight decrease in total

population. The largest increase was seen between the years 1840 to 1850, when the County experienced a

65.73% (29,329 persons) population increase. The smallest increase was seen between the years 1930 and 1940,

when Essex County only experienced a 0.46% (3,827 persons) population increase. More recently, from 1970

to 1980, the County saw its largest decrease of 8.73% (81,410 persons) and then experienced another decrease

between 1980 and 1990 (8.57% decrease). Table 4-5 displays the population and change in population from

1790 to 2012 in Essex County.

LST^W 1*2+ >eeWj <ag`fk Iabg^Sf[a` LdW`Ve) .46- fa /-./

QWSd Iabg^Sf[a`

<ZS`YW [`

Iabg^Sf[a`

IWdUW`f %#&

Iabg^Sf[a`

<ZS`YW

1790 17,785 N/A N/A

1800 22,269 4,484 25.21

1810 25,984 3,715 16.68

1820 30,793 4,809 18.51

1830 41,911 11,118 36.11

1840 44,621 2,710 6.47

1850 73,950 29,329 65.73

1860 98,877 24,927 33.71

1870 143,839 44,962 45.47

1880 189929 46,090 32.04

1890 256,098 66,169 34.84

1900 359,053 102,955 40.20

1910 512,886 153,833 42.84

1920 652,089 139,203 27.14

1930 833,513 181,424 27.82



@IGWMRQ )/ 2RXQW\ >URJMOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0)/.

DVcjVgn .,-1

LST^W 1*2+ >eeWj <ag`fk Iabg^Sf[a` LdW`Ve) .46- fa /-./

QWSd Iabg^Sf[a`

<ZS`YW [`

Iabg^Sf[a`

IWdUW`f %#&

Iabg^Sf[a`

<ZS`YW

1940 837,340 3,827 0.46

1950 905,949 68,609 8.19

1960 923,545 17,596 1.94

1970 932,526 8,981 0.97

1980 851,116 -81,410 -8.73

1990 778,206 -72,910 -8.57

2000 793,633 15,427 1.98

2010 783,969 -9,664 -1.22

2012 787,744 3,775 0.48

OdjgXZ7 Q+O+ @Zchjh ?jgZVj) /-.1

KdiZ7 @]Vc\Z ^c edejaVi^dc VcY eZgXZci ^c edejaVi^dc X]Vc\Z lVh XVaXjaViZY [gdb VkV^aVWaZ YViV

Table 4-6 displays the ten largest municipalities in Essex County. Over the next fifteen years, from 2015 to

2030, Essex County has a projected population growth of 3.5% percent. Based on New Jersey Department of

Labor population projections, the County population is expected to reach 796,500 by 2015 and 824,600 by 2030

(Figure 4-17).

LST^W 1*3+ LW` ESdYWef Fg`[U[bS^[f[We [` >eeWj <ag`fk

JS`] Fg`[U[bS^[fk /-.- Iabg^Sf[a`

1 City of Newark 277,140

2 City of East Orange 64,270

3 Township of Irvington 53,926

4 Township of Bloomfield 47,315

5 Township of West Orange 46,207

6 Township of Montclair 37,669

7 Township of Belleville 35,926

8 City of Orange Township 30,134

9 Township of Livingston 29,366

10 Township of Nutley 28,370

OdjgXZ7 Q+O+ @Zchjh) /-.-
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?[YgdW 1*.4+ >eeWj <ag`fk Iabg^Sf[a` Ida\WUf[a`e) /-./ fa /-0-

OdjgXZ7 KZl GZghZn AZeVgibZci d[ IVWdg VcY Sdg`[dgXZ AZkZadebZci) /-.0

Between 2000 and 2010, many of the County’s municipalities experienced a decrease in population. The

Borough of North Caldwell experienced the largest decrease in population (16.16%). The Borough of Roseland

experienced the largest increase of population (9.83%), most likely due to the construction of new residential

apartment complexes.

LST^W 1*4+ Iabg^Sf[a` LdW`Ve [` >eeWj <ag`fk Tk Fg`[U[bS^[fk

Fg`[U[bS^[fk /--- <W`ege /-.- <W`ege

<ZS`YW [`

Iabg^Sf[a`

IWdUW`f

%#&

Iabg^Sf[a`

<ZS`YW

Township of Belleville 35,928 35,926 -2 -0.01

Township of Bloomfield 47,683 47,315 -368 -0.77

Borough of Caldwell 7,584 7,822 238 3.14

Township of Cedar Grove 12,300 12,411 111 0.90

City of East Orange 69,824 64,270 -5,554 -7.95

Borough of Essex Fells 2,162 2,113 -49 -2.27

Township of Fairfield 7,063 7,466 403 5.71

Borough of Glen Ridge 7,271 7,527 256 3.52

Township of Irvington 60,695 53,926 -6,769 -11.15

Township of Livingston 27,391 29,366 1,975 7.21

Township of Maplewood 23,868 23,867 -1 0.00

Township of Millburn 19,765 20,149 384 1.94

Township of Montclair 38,977 37,669 -1,308 -3.36

City of Newark 273,546 277,140 3,594 1.31

Borough of North Caldwell 7,375 6,183 -1,192 -16.16

Township of Nutley 27,362 28,370 1,008 3.68

*+*!*''

*,)!(##

+#(!'##

+$(!)##

+%'!)##

*)#!###

**#!###

*+#!###

*,#!###

+##!###

+$#!###

+%#!###

+&#!###

%#$% %#$( %#%# %#%( %#&#
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LST^W 1*4+ Iabg^Sf[a` LdW`Ve [` >eeWj <ag`fk Tk Fg`[U[bS^[fk

Fg`[U[bS^[fk /--- <W`ege /-.- <W`ege

<ZS`YW [`

Iabg^Sf[a`

IWdUW`f

%#&

Iabg^Sf[a`

<ZS`YW

City of Orange Township 32,868 30,134 -2,734 -8.32

Borough of Roseland 5,298 5,819 521 9.83

Township of South Orange Village 16,964 16,198 -766 -4.52

Township of Verona 13,533 13,332 -201 -1.49

Township of West Caldwell 11,233 10,759 -474 -4.22

Township of West Orange 44,943 46,207 1,264 2.81

1+1+0 ?gfgdW @daifZ S`V =WhW^ab_W`f

The Essex County Investment Framework is intended to depict the desire for greater protection of

environmentally sensitive areas and scenic vistas, while taking greater advantage of lands located close to

transportation hubs and existing growth nodes. Over the past year, Essex County has been creating a Priority

Investment Framework for the County that is based upon the principles and policies contained in the Draft State

Strategic Plan. This effort combined with the County’s work to develop a Comprehensive Economic

Development Strategy (CEDS) demonstrates the County’s desire to maximize the benefits that it will accrue

when investment and infrastructure improvements are made in a coordinated manner. The Priority Investment

Framework and the CEDS efforts are highly coordinated and work together to prioritize investments in Essex

County.

The County has identified twenty three Priority Growth Investment Areas in coordination with our municipal

partners. These investment areas provide the geographic framework for investment decisions. They were

identified using a criteria based framework of essential and supplemental criteria ranging from proximity to

transit and interchanges, availability of public water and sewer to the availability of 69Kv electrical service to

name a few.

Potential future development in the County as identified by each municipality is noted in the following table and

figure.
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1+2 <JBLB<9E ?9<BEBLB>K

Critical facilities include essential facilities, transportation

systems, lifeline utility systems, high potential loss facilities,

and hazardous materials facilities. Essential facilities include

police, fire, EMS, EOCs, schools, shelters, senior facilities

and medical facilities. Transportation systems include

roadways, bridges, airways, and waterways. Lifeline utility

systems include potable water, wastewater, oil, natural gas,

electric power facilities, and emergency communication

facilities.

A comprehensive inventory of critical facilities in Essex

County was developed from various sources including Essex

County Sheriff’s Office and Essex County Office of

Emergency Management. The inventory presented in this

section represents the current state of this effort at the time of

the publication of the HMP Update and used for the risk

assessment in Section 5.

The inventory of critical facilities identified for the HMP 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.

1+2+. >eeW`f[S^ ?SU[^[f[We

This section provides information on emergency facilities, hospital and medical facilities, schools, shelters and

senior care and living facilities.

>_WdYW`Uk ?SU[^[f[We

The infrastructure of Essex County is a highly developed network of civil services, healthcare, utility, education,

and transportation facilities. All services are interconnected through the Essex County Office of Emergency

Management (OEM). The OEM maintains a list of each service. In the case of an emergency, the OEM can

coordinate response activities with each service relative to the emergency issue.

For the purposes of this Plan, emergency facilities include police, fire, emergency medical services (EMS) and
emergency operations centers (EOC). Figure 4-18 illustrates the inventory of these emergency facilities in Essex
County.

Every municipality maintains its own police department, fire department and emergency operations center

(EOC). The one exception is Glen Ridge whose fire services are provided through Montclair’s Fire Department.

In addition, municipalities offer their services to neighboring comminutes in times of emergency. There are 15

major medical and hospital centers located within the County.

<addWUf[a`S^ ?SU[^[f[We

The mission of the Essex County Department of Corrections is to ensure that all persons committed to the County

correctional institutions are confined with the level of custody necessary to protect the public and that they are

Critical facilities are those facilities considered

critical to the health and welfare of the population

and that are especially important following a

hazard. As defined for this HMP, critical facilities

include essential facilities, transportation systems,

lifeline utility systems, high-potential loss facilities

and hazardous material facilities.

Essential facilities are a subset of critical facilities

that include those facilities that are important to

ensure a full recovery following the occurrence of a

hazard event. For the County risk assessment, this

category was defined to include police, fire, EMS,

EOCs, schools, shelters, senior facilities and

medical facilities.

Emergency Facilities are for the purposes of this

Plan, emergency facilities include police, fire,

emergency medical services (EMS) and emergency

operations centers (EOC).
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provided with the care, discipline, training, and treatment needed to prepare them for reintegration into the

community. Essex County maintains one prison facility located in the City of Newark.

KUZaa^e

Essex County has a rich diversity of people served by close to 400 schools. Schools can function as shelters in

times of needs and are important resources for the community.

KW`[ad ?SU[^[f[We

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 an effective
response plan post disaster.

@ahWd`_W`f ;g[^V[`Ye

In addition to the facilities discussed, county and municipal buildings, department of public works facilities and

public health departments are essential to the continuity of operations pre-, during and post-disasters. These

facilities are included in the risk assessment.
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1+2+/ LdS`ebadfSf[a` KkefW_e

Essex County transportation system is a network of roadways, highways, airports, rail lines and waterways that

provide for the movement of goods and people on an enormous scale. Port Newark is equally important to the

transfer of goods, shipping, and receiving due to its convenient and accessible location on the Newark Bay in

Newark. Truck and rail are also major components for the shipment of materials as well as the transportation of

person to and from the County. This section presents available inventory data for roadways, airports, railways

and other transportation systems in Essex County.

Major state roadways include the Garden State Parkway which bisects the county and provides access to New

Jersey shore destinations to the south and the New York Thruway to the north. I-280 provides access across the

county. I-280, which is approximately 18 miles long, is a spur from I-80 in Parsippany-Troy Hills, Morris County

to Newark, and I-95 (the New Jersey Turnpike) in Kearny. I-80 crosses the northwest corner of the County and

I-78 crosses the southeast corner of the county. In addition to these major roadways, numerous state routes and

county routes are present throughout the County. The area maintains two commercial airports: Newark Liberty

International Airport in Newark and Essex County Airport in Fairfield.

Essex County has an extensive transportation network that includes numerous rail and fixed route bus services.

A majority of fixed route service in Essex County is provided by New Jersey Transit, with 46 bus and light rail

routes and two commuter rail lines (Essex County Coordinated Transportation Plan, 2008). New Jersey Transit

operates commuter rail, light rail, and bus service in Essex County. Commuter rail service is provided on the

Morris and Essex and Boonton Rail Lines. Morris and Essex service operates to Hoboken Terminal and New

York Penn Stations. Rail service is also provided to Hoboken on the Boonton Line. New Jersey Transit also

provided service on 46 bus routes and one light rail route in Essex County (Essex County Coordinated

Transportation Plan, 2008).

Figure 4-20 illustrates the regional transportation lifelines serving the County. The transportation inventory

included as part of this HMP includes airports, major bus stations, ports, rail and light rail stations, and bridges.
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1+2+0 E[XW^[`W Mf[^[fk KkefW_e

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.

<a__g`[USf[a`

Essex County has a network of radio and cell towers that are considered essential. These locations are included

in the inventory and risk assessment.

IafST^W OSfWd

In Essex County, water is supplied by 21 sources. The community water systems of the County utilize water

from four different sources: wells within the individual system; surface water intakes such as reservoirs; surface

water purchased from an outside location; or groundwater purchased from an outside location (Essex County

Environmental Resource Inventory, 2007).

OSefWiSfWd ?SU[^[f[We

Wastewater treatment facilities and wastewater pump stations in the County were identified and included in the

risk assessment.

>`WdYk JWeagdUWe

JCP&L and PSE&G are the primary electric and gas utility companies in Essex County. There are oil (Sun Pipe

Line Company and Tidewater Oil), natural gas (Algonquin Gas Transmission Company and Texas Eastern

Transmission Company), electric and communication (AT&T, Verizon, and Embarq) lines that run throughout

the County.

A number of utility providers supply various services throughout the County as noted in Figure 4-21. Figure

4-22 shows the distribution of the utility lifelines within the County.

?[YgdW 1*/.+ Mf[^[fk KWdh[UW Idah[VWde [` >eeWj <ag`fk

OdjgXZ7 B@LBJ
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1+2+1 A[YZ*IafW`f[S^ Eaee ?SU[^[f[We

High-potential loss facilities include dams, levees, chemical storage facilities and military installations. Figure

4-18 displays the general locations of these facilities in the County. Dams are discussed further below.

=S_e S`V EWhWWe

According to the New Jersey Department of Environmental Protection (NJDEP), 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:

# Class I (High-Hazard Potential) - Failure of the dam may result in probable loss of life and/or extensive

property damage

# Class II (Significant-Hazard Potential) - Failure of the dam may result in significant property damage;

however loss of life is not envisioned.

# Class 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 33 dams located in Essex County, eight (8) of which

are classified with a high-hazard potential.

1+2+2 HfZWd ?SU[^[f[We

The Planning Committee identified additional facilities (user-defined facilities) as critical. These facilities
include but are not limited to additional municipal and county-owned facilities and essential commercial and
retail locations. Figure 4-23 illustrates the general locations of these facilities in the County.
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( KWXb Xb P ]Tf bdQbTRcX^] c^ >bbTg <^d]chnb AEH. This subsection describes the methodology and tools
used to support the risk assessment process.

*&(&( 3@KCG?GEGBM

The risk assessment process used for this Plan is consistent with the process and steps presented in FEMA 386-

2, State and Local Mitigation Planning How-to-Guide, Understanding Your Risks j Identifying Hazards and

Estimating Losses (FEMA, 2001). This process identifies and profiles the hazards of concern and assesses the

vulnerability of assets (population, structures, critical facilities and the economy) at risk in the community. A

aXbZ PbbTbb\T]c _a^eXSTb P U^d]SPcX^] U^a cWT R^\\d]Xchnb STRXbX^] \PZTab c^ TeP[dPcT \XcXVPcX^] \TPbdaTb

that can help reduce the impacts of a hazard when one occurs (Section 9 of this plan).

Step 1: The first step of the risk assessment _a^RTbb Xb c^ XST]cXUh cWT WPiPaSb ^U R^]RTa]* ?>E9nb RdaaT]c

regulations only require an evaluation of natural hazards. Natural hazards are natural events that threaten lives,

property, and many other assets. Often, natural hazards can be predicted, where they tend to occur repeatedly

in the same geographical locations because they are related to weather patterns or physical characteristics of an

area.

Step 2: The next step of the risk assessment is to prepare a profile for each hazard of concern. These profiles

assist communities in evaluating and comparing the hazards that can impact their area. Each type of hazard

has unique characteristics that vary from event to event. That is, the impacts associated with a specific hazard

can vary depending on the magnitude and location of each event (a hazard event is a specific, uninterrupted

occurrence of a particular type of hazard). Further, the probability of occurrence of a hazard in a given

location impacts the priority assigned to that hazard. Finally, each hazard will impact different communities in

different ways, based on geography, local development, population distribution, age of buildings, and

mitigation measures already implemented.

Steps 3 and 4: To understand risk, a community must evaluate what assets it possesses and which assets are

exposed or vulnerable to the identified hazards of concern. Hazard profile information combined with data

regarding population, demographics, general building stock, and critical facilities at risk, located in Section 4,

prepares the community to develop risk scenarios and estimate potential damages and losses for each hazard.

*&(&) 8GGEJ

To address the requirements of DMA 2000 and better understand potential vulnerability and losses associated

with hazards of concern, Essex County used standardized tools, combined with local, state, and federal data

and expertise to conduct the risk assessment. Our standardized tools used to support the risk assessment are

described below.

1=N=I?J 9&7& I 3LEKD%1=N=I? #1+<97%31$

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
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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 proSdRT STcPX[TS \P_b P]S P]P[hcXRP[ aT_^acb cWPc TbcX\PcT P R^\\d]Xchnb

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-EAnb ^_T] SPcP PaRWXcTRcdaT RP] QT dbTS c^ \P]PVT R^\\d]Xch @BJ

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. The guidance Using HAZUS-MH for Risk

Assessment: How-to Guide (FEMA 433) was used to support the application of HAZUS-MH for this risk

assessment and plan. More information on HAZUS-MH is available at

http://www.fema.gov/plan/prevent/HAZUS/index.shtm.

In general, probabilistic analyses were performed to develop expected/estimated distribution of losses (mean

return period losses) for the flood and wind hazards. The probabilistic hazard generates estimates of damage

and loss for specified return periods (e.g., 100- and 500-year). For annualized losses, HAZUS-MH version 2.1

calculates the maximum potential annual dollar loss resulting from various return periods averaged on a "per

year" basis. It is the summation of all HAZUS-supplied return periods (e.g., 10, 50, 100, 200, 500) multiplied

by the return period probability (as a weighted calculation). In summary, the estimated cost of a hazard each

year is calculated.

Custom methodologies in HAZUS-MH version 2.1 (HAZUS-MH) were used to assess potential exposure and

losses associated with hazards of concern for Essex County:

Inventory: The 2010 U.S. Census data at the Census-block level was used to estimate hazard exposure at the

municipal level. The default demographic data in HAZUS-MH 2.1, based on the 2000 U.S. Census, was used

to estimate potential sheltering and injuries for this analysis.

The default building inventory in HAZUS-MH was updated and replaced with a custom building inventory

developed for the County. The updated building inventory was developed using structure-specific assessor

data, as well as parcel information. Attributes provided in the spatial files were used to further define each

structure in terms of occupancy class, construction type etc. Because square footage was not available for each

structure, the improvement value was used to estimate the cost of the structure and contents were estimated

based on the occupancy class (residential contents estimated as 50% of the improved value; non-residential

contents estimated as 100% of the improved value).

The critical facility inventory (essential facilities, utilities, transportation features and user-defined facilities)

was updated beginning with all GIS data provided by Essex County Geographic Information Systems and

Essex County Office of Emergency Management. Both the critical facility and building inventories were

formatted to be compatible with HAZUS-MH and its Comprehensive Data Management System (CDMS) and

posted on a secure online mapping portal for review by the County. Once approved, HAZUS-MH was

updated with the final inventory and used for the risk assessment.

Specific facility information is not provided in this HMP due to the sensitive nature of the critical facility

inventory.
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Flood: The 1- and 0.2-_TaRT]c P]]dP[ RWP]RT U[^^S TeT]cb fTaT TgP\X]TS c^ TeP[dPcT cWT <^d]chnb aXbZ c^ cWT

flood hazard. These flood events are generally those considered by planners and evaluated under federal

programs such as the NFIP. The FEMA preliminary work map released in July 2013 and FEMA DFIRM from

2007, for the remainder of the County, were used to evaluate the Countynb Tg_^bdaT c^ cWXb WPiPaS*

To estimate potential losses, the Hazards U.S. Multi-Hazard (HAZUS-MH) flood model was used.

Preliminary work map depth grids for the coastal areas provided by NJDEP were incorporated into HAZUS-

MH. Where existing depth grids were not available, approximate depth grids were generated using the DFIRM

databases for detailed study areas or HAZUS-MH for reaches without detailed studies. The digital elevation

models (DEM) provided by New Jersey Office of Information Technology were used to generate the depth

grids. The depth grids were integrated into HAZUS-MH and the model was run to estimate potential losses at

cWT bcadRcdaT [TeT[ dbX]V cWT <^d]chnb Rdbc^\ bcadRcdaP[ QdX[SX]V X]eT]c^ah*

The HAZUS-MH model uses 2000 U.S. Census demographic data. This data was not updated for this

analysis; however, the 2010 U.S. Census data was used to estimate population exposure to provide the best

available output. In addition, to estimate exposure, the DFIRM flood boundaries were used. HAZUS-MH 2.1

calculated the estimated damages to the general building stock and critical facilities based on the depth grid

generated and the default HAZUS damage functions in the flood model.

Coastal Erosion: The New Jersey Administrative Code (N.J.A.C.) Coastal Zone Management Rules, amended

July 15, 2013, defines ea^bX^] WPiPaS PaTPb Pb( kbW^aT[X]T PaTPb cWPc PaT Ta^SX]V P]S+^a WPeT P WXbc^ah ^U

erosion causing them to be highly susceptible to further erosion, and damage from storms. Erosion hazard

areas may be identified by any one of the following characteristics:

' Lack of beaches

' Lack of beaches at high tide

' Narrow beaches

' High beach mobility

' Foreshore extended under boardwalk

' Low dunes or no dunes

' Escarped foredune

' Steep beach slopes

' Cliffed bluffs as adjacent to beach

' Exposed, damaged, or breached jetties, groins, bulkheads, or seawalls

' High long-term erosion rates

' Ha^]^d]RTS S^f]SaXUc TUUTRcb ^U Va^X]b &YTccXTb'l &F*C*9*<* .,-/'

Further, erosion hazard areas are defined as extending inland from the edge of a stabilized upland area to the

limit of the area likely to be eroded in 30 years for one- to four-unit dwelling structures, and 60 years for all

other structures, including developed and undeveloped areas (N.J.A.C. 2013). The extent of an erosion hazard

area may be calculated by multiplying the projected annual erosion rate at a site by 30 for the development of

one- to four-unit dwelling structures, and by 60 for all other developments.

A USGS report for the National Assessment of Shoreline Change entitled Historical Shoreline Change along

the New England and Mid-Atlantic Coasts was released in 2011. The New England and Mid-Atlantic shores

were subdivided into a total of 10 analysis regions for the purpose of reporting regional trends in shoreline

change rates. The average rate of long-term shoreline change for the New England and Mid-Atlantic coasts

was -0.5 meters per year.
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There are no NJDEP-identified shoreline types in Essex County characterized as vulnerable to erosion.

However, to estimate exposure to long-term coastal erosion for purposes of this risk assessment, the entire

shoreline 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.

Coastal Storm: A HAZUS-MH probabilistic analysis was performed to analyze the wind hazard losses for

Essex County. The probabilistic hurricane hazard activates a database of thousands of potential storms that

have tracks and intensities reflecting the full spectrum of Atlantic hurricanes observed since 1886 and identify

those with tracks associated with the County. Annualized losses and the 100- and 500-year MRPs were

examined for the storm hazard. Default demographic data in HAZUS-MH and updated building and critical

facility data were used for the analysis.

KWT kJTP j Lake Overland Surge from Hurricanes j SLOSH Model, which represents potential flooding from

worst-case combinations of hurricane direction, forward speed, landfall point, and high astronomical tide was

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 National Weather Service 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 analysis for the exposure of population, general building stock, and critical facilities are

cumulative in nature. For example, if a facility is located within the category 1 SLOSH zone is also located

within the category 2 SLOSH zone. The assumption is that if a facility is affected by a category 1 storm it

would also be affected by a category 2 or 3 storm event. For this purposes of this assessment, the

population/demographic data presented include only those Census blocks whose geometric centers fall within

the identified hazard areas. Therefore, the assessment is likely to underestimate the population exposed.

Earthquake: A probabilistic assessment was conducted for Essex County for the 100-, 500- and 2,500-year

MRPs through a Level 2 analysis in HAZUS-MH 2.1 to analyze the earthquake hazard and provide a range of

loss estimates for Essex County. The probabilistic method uses information from historic earthquakes and

inferred faults, locations and magnitudes, and computes the probable ground shaking levels that may be

experienced during a recurrence period by Census tract.

As noted in the HAZUS-EA >PacW`dPZT LbTa EP]dP[ mUncertainties are inherent in any loss estimation

methodology. They arise in part from incomplete scientific knowledge concerning earthquakes and their

effects upon buildings and facilities. They also result from the approximations and simplifications that are

necessary for comprehensive analyses. Incomplete or inaccurate inventories of the built environment,

demographics and economic parameters add to the uncertainty. These factors can result in a range of

uncertainly in loss estimates produced by the HAZUS Earthquake Model, possibly at best a factor of two or

more*n A^fTeTa( HAZUSn _^cT]cXP[ [^bb TbcX\Ptes 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 NEHRP developed five soil classifications defined by their shear-wave velocity

that impact the severity of an earthquake. The soil classification system ranges from A to E, where A

represents hard rock that 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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When unchanged, HAZUS-EA STUPd[c b^X[ ch_Tb PaT R[Pbb k=l* A^fTeTa( U^a cWXb P]P[hbXb HAZUS-MH was

updated with the specific NEHRP soil types for Essex County as provided by the New Jersey Geological and

Water Survey.

In addition, an exposure assessment was conducted for population and buildings on liquefaction. This

assessment was conducted using the susceptibility spatial layer created based on grain-size, compaction, and

degree of saturation of soils as determined from published and unpublished geologic-map and well-log data on

file at the NJ Geological Survey.

Geologic Hazards: The New Jersey Geologic Survey (currently known as the New Jersey Geological and

Water Survey) determined landslide susceptibility for nine counties in New Jersey (Bergen, Essex, Hudson,

Middlesex, Monmouth, Morris, Passaic, Essex, and Union). Based upon the analysis using NJGWS data, the

areas of landslide susceptibility are specific to hilly or mountainous areas with steep slopes and erodible soils.

This spatial data set was used to estimate population, building stock and critical facility exposure in Essex

County.

Wildfire: The New Jersey Forest Fire Service (NJFFS) uses Wildfire Fuel Hazard data to assign wildfire fuel

hazard rankings across the State. This data, developed in 2009, is based upon NJDEP's 2002 Land Use/Land

Cover datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. Figure 5.4.10-2, presented in

Section 5.4.10 (Wildfire), illustrates the defined wildfire fuel hazard rankings for Essex County. For the

fX[SUXaT WPiPaS( cWT FC??J MX[SUXaT ?dT[ APiPaS kTgcaT\Tn( meTah WXVWn P]S mWXVWn PaTPb PaT XST]cXUXTS Pb cWT

fX[SUXaT WPiPaS PaTP* KWT bcPcXbcXRb X] cWT m\^STaPcTn c^ m[^fn PaTPb PaT P[b^ aT_^acTS*

To determine vulnerability, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guidelines.

When the analysis determined the hazard area would impact the area in a jurisdiction, or the location of critical

facilities, these locations were deemed vulnerable to the hazard. The limitations of this analysis are

recognized, and as such the analysis is only used to provide a general estimate.

Other Hazards: HAZUS-MH support was used to evaluate other hazards, as feasible. For many of the hazards

evaluated in this risk assessment, historic data are not adequate to model future losses at this time. However,

HAZUS-MH can map hazard areas and calculate exposures if geographic information on the locations of the

hazards and inventory data are available. For some of the other hazards of concern, areas and inventory

susceptible to specific hazards were mapped and exposure was evaluated to help guide mitigation efforts

discussed in Section 9. For other hazards, a qualitative analysis was conducted using the best available data

and professional judgment.

For this risk assessment, the loss estimates, exposure assessments, and hazard-specific vulnerability

evaluations rely on the best available data and methodologies. Uncertainties are inherent in any loss estimation

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 Essex County and the amount of advance notice residents

have to prepare for a specific hazard event
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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, Essex County will collect additional data

to assist in developing refined estimates of vulnerabilities to natural hazards.
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( The .,,4 @EH q@TmTeW AWXag\Y\VTg\bar jTf ceXfXagXW \a fhUfXVg\ba 1*-* >be g[X 2015 HMP update, it is
presented in subsection 5.2 (Identification of Hazards of Concern).

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

( During the 2015 HMP update, sea level rise was added to the list of hazards of concern for Essex County.

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

Essex County considered a full range of natural hazards that could impact the area,

and then identified and ranked those hazards that presented the greatest concern.

The natural hazard of concern identification process incorporated input from the

County and participating jurisdictions; review of the State of New Jersey Hazard

Mitigation Plan (NJ HMP) and previous hazard identification efforts; research and

local, state, and federal information on the frequency, magnitude, and costs

associated with the various hazards that have previously, or could feasibly, impact

the region; and qualitative or anecdotal information regarding natural hazards and the perceived vulnerability

bY g[X fghWl TeXTrf TffXgf gb g[X`* LTU_X 5.2-1 documents the process of identifying the natural hazards of

concern for further profiling and evaluation.

For the purposes of this planning effort, the Steering Committee chose to group some natural hazards together,

based on the similarity of hazard events, their typical concurrence or their impacts, consideration of how

hazards have been grouped in Federal Emergency Management Agency (FEMA) guidance documents (FEMA

386--( oMaWXefgTaW\aZ Pbhe J\f^f( AWXag\Yl\aZ @TmTeWf TaW =fg\`Tg\aZ DbffXf7 >=E8rf oEh_g\-Hazard

Identification and Risk Assessment n L[X ;beaXefgbaX bY g[X FTg\baT_ E\g\ZTg\ba KgeTgXZlp'( TaW Vbasideration

of hazard grouping in the NJ HMP.

L[X o>_bbWp [TmTeW \aV_hWXf riverine (inland) flooding and dam flooding. Other types of flooding that can

occur in the County include coastal and storm surge, which is further discussed in in Section 5.4.2 (Coastal

Storm). AaV_hf\ba bY g[X iTe\bhf Ybe`f bY Y_bbW\aZ haWXe T ZXaXeT_ o>_bbWp [TmTeW \f Vbaf\fgXag j\g[ g[Tg hfXW

\a >=E8rf oEh_g\-@TmTeW AWXag\Y\VTg\ba TaW J\f^ 8ffXff`Xagp Zh\WTaVX*

Tropical cyclones (hurricanes, tropical storms and tropical depressions) and extra-tropical cyclones

&Fber=TfgXef' f[T__ UX ZebhcXW haWXe g[X oCoastal Stormp [TmTeW* <hX gb g[X ZeXTg T`bhag bY cbfg-Katrina and

post-Sandy media attention on the exposure and risk of coastal areas in New Jersey to hurricanes, the planning

committee felt that having hurricanes identified separately from extra-tropical storms and other Severe

Weather events was prudent.

L[X oSevere Weatherp [TmTeW \aV_hWXf j\aWfgbe`f g[Tg bYgXa XagT\_ T iTe\Xgl bY bg[Xe \aY_hXaV\aZ jXTg[Xe

conditions including thunderstorms, hail, lightning, and tornadoes. Tropical and extra-tropical cyclones,

sometimes grouped together under a coastal storms hazard (FEMA 386-2), are being grouped in separate

hazard categories as explained above.

L[X oSevere Winter Weatherp [TmTeW \aV_hWXf [XTil fabjYT__( U_\mmTeWf( YeXXm\aZ eT\a+f_XXg( and ice storms.

This grouping is consistent with that used in the NJ HMP.



,0.7243 %#$& )/037212.-7243 41 (-8-5/6 +1 '43.053

260 (&&& 4<S<K? 6DMDB<MDIH 8F<H ;J?<M@ J 3LL@Q 1INHMR# 7@P 5@KL@R +%($(

5<HN<KR (&'+

Please note that technological [e.g. hazardous material incidents] and man-made hazards (e.g. terrorism) are

being addressed in this planning process. However, the DMA 2000 regulations do not require consideration of

such hazards. The County, Steering and Planning Committees chose to include these hazards in the 2015 Plan

Update.
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According to input from the County, and review of all available resources, a total of 10 natural hazards and

seven 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:

5?OPM?H 2?T?MBN KD .KJACMJ

' Coastal Erosion and Sea Level Rise

' Coastal Storm (including Fber=TfgXe( @hee\VTaX( Lebc\VT_ Kgbe`, Storm Surge)

' Drought

' Earthquake

' Geological Hazards

' Extreme Temperatures

' Flooding (including Dam Failure)

' Severe Weather (High Winds, Tornadoes, Thunderstorms, Hail)

' Severe Winter Weather (Heavy Snow, Blizzards, Ice Storms)

' Wildfire

2PI?J&.?PNCB 2?T?MBN KD .KJACMJ

' Civil Disorder

' Cyber Attack

' Disease Outbreak

' Hazardous Substances (Fixed Sites and Transportation)

' Power Outages

' Terrorism

' Transportation Failure (Bridge, Railway, Roadway, Aviation)

Other natural and human-caused hazards of concern have occurred within Essex County, but have a low

potential to occur and/or result in significant impacts within the County. 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 Plan.
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/)- 82G2A4 A2>;9>7

After the hazards of concern were identified for Essex County, the hazards were ranked to describe their

probability of occurrence and their impact on population, property (general building stock including critical

facilities) and the economy. Each participating city, township, or borough may have differing degrees of risk

exposure and vulnerability compared to the County as a whole; therefore each jurisdiction ranked the degree of

risk to each hazard as it pertains to their community using the same methodology as applied to the County-

wide ranking. This assured consistency in the overall ranking of risk process. The hazard ranking for the

County and each participating district can be found in their jurisdictional annex in Volume II of this plan.

,*+/ @RHT DVKHZL 3OHTNLY

( The 2008 HMP hazard ranking was presented in Section 6. For the 2015 update, the hazard ranking is
presented in subsection 5.3 (Risk Assessment k Hazard Ranking).

( The 2008 HMP hazard ranking methodology considered impact. The 2015 update hazard ranking
methodology was expanded to include probability of occurrence and impact.

/)-)+ 8H`HXK AHTQPTN =LZOUKURUN_

The methodology used to rank the hazards of concern for Essex County is described below. Estimates of risk

V_b dXU ;_e^di gUbU TUfU\_`UT ecY^W ]UdX_T_\_WYUc `b_]_dUT Ri >=E8nc XQjQbT ]YdYWQdY_^ `\Q^^Y^W

WeYTQ^SU Q^T WU^UbQdUT Ri >=E8nc @8PLJ-MH risk assessment tool.

@XUIHIPRPZ_ UM ?JJ[XXLTJL

The probability of occurrence is an estimate of how often a hazard event occurs. A review of historic events

assists with this determination. Each hazard of concern is rated in accordance with the numerical ratings and

definitions in Table 5.3-1.

CHIRL /)-(+) @XUIHIPRPZ_ UM ?JJ[XXLTJL AHTQPTN 6HJZUXY

AHZPTN

@XUIHIPRPZ_

3HZLNUX_ 4LMPTPZPUT

1 Rare
Hazard event is not likely to occur within 100 years

(>1% chance of occurrence in any given year)

2 Occasional
Hazard event is likely to occur within 100 years

(1% chance of occurrence in any given year)

3 Frequent
Hazard event is likely to occur within 25 years
(4% chance of occurrence in any given year)

9SVHJZ

The impact of each hazard is considered in three categories: impact on population, impact on property (general

building stock including critical facilities), and impact on the economy. Based on documented historic losses

and a subjective assessment by the Planning Committee, an impact rating of high, medium, or low is assigned

with a corresponding numeric value for each hazard of concern. In addition, a weighting factor is assigned to

each impact category: three (3) for population, two (2) for property, and one (1) for economy. This gives the

impact on population the greatest weight in evaluating the impact of a hazard.

Table 5.3-2 presents the numerical rating, weighted factor and description for each impact category.
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CHIRL /)-(,) >[SLXPJHR EHR[LY HTK 4LMPTPZPUTY MUX 9SVHJZY UT @UV[RHZPUT' @XUVLXZ_ HTK 5JUTUS_

3HZLNUX_

FLPNOZPTN

6HJZUX <U] 9SVHJZ% #+$ =LKP[S 9SVHJZ #,$ 8PNO 9SVHJZ #-$

Population 3

14% or less of your
population is exposed to a
hazard with potential for

measurable life safety
impact, due to its extent and

location

15% to 29% of your
population is exposed to a
hazard with potential for

measurable life safety impact,
due to its extent and location

30% or more of your population is
exposed to a hazard with potential
for measurable life safety impact,

due to its extent and location

Property 2
Property exposure is 14% or
less of the total replacement

cost for your community

Property exposure is 15% to
29% of the total replacement

for your community

Property exposure is 30% or more
of the total replacement cost for

your community

Economy 1
Loss estimate is 9% or less

of the total replacement cost
for your community

Loss estimate is 10% to 19%
of the total replacement cost

for your community

Loss estimate is 20% or more of the
total replacement cost for your

community

*6;.& ' 5<4.82,+3 =+3<. 6/ @.86 29 +99205.- 2/ ;1.8. 29 56 247+,;%

B#13 5,) 263214)4 1* 5,-4 )8)3'-4)< @-/2&'5)(A /)&04 )8214)( *13 2126.&5-10 &0( 2312)359 &0( .144 *13 )'101/9>

APYQ AHTQPTN EHR[L

The risk ranking for each hazard is then calculated by multiplying the numerical value for probability of

occurrence by the sum of the numerical values for impact. The equation is as follows: Weighting Factor (1, 2,

or 3) X Impact Value (6 to 18) = Hazard Ranking Value. Based on the total for each hazard, a priority ranking

is assigned to each hazard of concern (high, medium, or low).

/)-), 8H`HXK AHTQPTN ALY[RZY

Using the process described above, the risk ranking for the identified hazards of concern was determined for

Essex County. Based on the combined risk values for probability of occurrence and impact to Essex County, a

pri_bYdi bQ^[Y^W _V lXYWXm' l]UTYe]m _b l\_gm bYc[ gQc QccYW^UT) KXU XQjQbT bQ^[Y^W V_b the Essex County

planning area is detailed in the subsequent tables that present the step-wise process for the ranking. The

countykwide risk ranking includes the entire planning area and may not reflect the highest risk indicated for

any of the participating jurisdictions. The resulting ranks of each municipality indicate the differing degrees of

risk exposure, and vulnerability. The results support the appropriate selection and prioritization of initiatives to

reduce the highest levels of risk for each municipality. Both the County and the participating jurisdictions have

applied the same methodology to develop the county-wide risk and local rankings to ensure consistency in the

overall ranking of risk.

This risk ranking exercise serves two purposes: 1) to describe the probability of occurrence for each hazard,

and 2) to describe the impact each would have on the people, property and economy of Essex County.

Estimates of risk for Essex ;_e^di gUbU TUfU\_`UT ecY^W ]UdX_T_\_WYUc `b_]_dUT Ri >=E8nc XQjQbT

]YdYWQdY_^ `\Q^^Y^W WeYTQ^SU Q^T WU^UbQdUT Ri >=E8nc @8PLJ-MH risk assessment tool.

Table 5.3-3 shows the probability ranking assigned for likelihood of occurrence for each hazard.
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CHIRL /)-(-) @XUIHIPRPZ_ UM ?JJ[XXLTJL AHTQPTN MUX 8H`HXKY UM 3UTJLXT MUX 5YYL^ 3U[TZ_

8H`HXK UM 3UTJLXT @XUIHIPRPZ_ >[SLXPJ EHR[L

Coastal Erosion and Sea Level Rise Occasional 2

Coastal Storm Occasional 2

Drought Occasional 2

Earthquake Occasional 2

Extreme Temperature Frequent 3

Flood Frequent 3

Geological Hazards Occasional 2

Severe Storm Frequent 3

Winter Storm Frequent 3

Wildfire Frequent 3

Civil Disorder Occasional 2

Cyber Attack Occasional 2

Disease Outbreak Frequent 3

Hazardous Substances Frequent 3

Power Outages Frequent 3

Terrorism Occasional 2

Transportation Failure Frequent 3

Table 5.3-4 shows the impact evaluation results for each hazard of concern, including impact on property,

structures, and the economy on the County level. It is noted that several hazards that have a high impact on the

local jurisdictional level, may have a lower impact when analyzed county-wide. Jurisdictional ranking results

are presented in each local annex in Section 9 of this plan. The weighting factor results and a total impact for

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

CHIRL /)-(/) CUZHR APYQ AHTQPTN EHR[L MUX 8H`HXKY UM 3UTJLXT MUX 5YYL^ 3U[TZ_

8H`HXK UM 3UTJLXT @XUIHIPRPZ_ 9SVHJZ

CUZHR 1

#@XUIHIPRPZ_ ^ 9SVHJZ$

Coastal Erosion and Sea Level Rise Occasional 7 14

Coastal Storm Occasional 6 12

Drought Occasional 9 18

Earthquake Occasional 9 18

Extreme Temperature Frequent 9 27

Flood Frequent 6 18

Geological Hazards Occasional 6 12

Severe Storm Frequent 16 48

Winter Storm Frequent 18 54

Wildfire Frequent 6 18

Civil Disorder Occasional 12 24

Cyber Attack Occasional 12 24

Disease Outbreak Frequent 12 36

Hazardous Substances Frequent 12 36

Power Outages Frequent 12 36

Terrorism Occasional 12 36

Transportation Failure Frequent 12 36

Table 5.3-6 presents the hazard ranking category by jurisdiction assigned for each hazard of concern. The

ranking categories are determined by an evaluation of the total risk ranking score into three categories, low,

medium, and high whereby a total score of 14 and below is categorized as low, 15 to 30 is medium, and 31 and

over is considered a high risk category.

These rankings have been used as one of the bases for identifying the jurisdictional hazard mitigation

strategies included in Section 9 of this plan. The summary rankings for the County reflect the results of the

vulnerability analysis for each hazard of concern and vary from the specific results of each jurisdiction. For

example the severe storm hazard may be ranked high in one jurisdiction, but due to the exposure and impact

county-wide, it is ranked as a medium hazard and is addressed in the county mitigation strategy accordingly.
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The hazard rankings indicated in this plan update have been adjusted from the 2008 plan due to the improved

vulnerability assessment based on structure-specific data available from the County rather than HAZUS default

aggregate data as discussed in Section 5.1 (Methodology). Any changes to the ranking results therefore do not

necessarily reflect significant changes in exposure, but a more refined vulnerability analysis methodology.

The summary County level values reflect the vulnerability data on the county level and do not represent an

average of jurisdiction ranks or the highest rank indicated in Essex County. These designations are an element

of the prioritization criteria as detailed in Section 6 of this plan.

/)-)- 8H`HXKY @XUMPRLY HTK E[RTLXHIPRPZ_ 2YYLYYSLTZ

The following sections profile and assess vulnerability for each hazard of concern. For each hazard, the profile

includes: the hazard description; its location and extent; previous occurrences and losses; and the probability

of future events. The vulnerability assessment for each hazard includes: an overview of vulnerability; the data

and methodology used; the impact on life, health and safety; impact on general building stock; impact on

critical facilities; impact on the economy; additional data needs and next steps; and the overall vulnerability

assessment finding. Hazards are presented as listed above, starting with the severe storm hazard and ending

with the earthquake hazard.
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2+1+. <aSefS^ >dae[a` S`V KWS EWhW^ J[eW

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and

losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the

coastal erosion and sea level rise hazards in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# 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 coastal erosion hazard is discussed.

# Sea level rise was added to the Coastal Erosion and Sea Level Rise section.

# Previous occurrences were updated with events that occurred between 2007 and 2014.

# The vulnerability assessment is a new addition for this hazard. It directly follows the hazard profile.

2+1+.+. IdaX[^W

ASlSdV =WeUd[bf[a`

=dVhiVa ?gdh^dc

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. Coastal storms are an intricate combination of events that impact a

coastal area. They can occur any time of the year and at varying levels of severity. One of the greatest threats

from a coastal storm is coastal flooding caused by storm surge. See Section 5.4.6 (Flood) for information

regarding coastal flooding and Section 5.4.2 (Coastal Storm) for information regarding storm surge.

Coastal erosion is the gradual breakdown and removal of land material into a sea or lake due to physical and

chemical, natural processes such as wind, wave and tide action, with contribution from man-made interferences.

Coastal erosion can take place at two different rates: gradual erosion which occurs on a daily basis along all

coastlines; and sudden or catastrophic events primarily due to storms which can result in changes to coasts over

a very short period of time (Essex County HMP 2008).

Many natural factors influence the coastline. Constant wave action, ocean currents, daily tides, and wind are the

primary energy sources for erosion. Coastal shorelines change 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. 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.

Methods and construction of artificial structures by humans (piers and jetties), as well as activities such as beach

and sand mining, dredging, and the damming of rivers, are all factors in coastal erosion. Coastlines are constantly

changing as a result of wind, currents, storms and sea level rise which leads to the stabilization of developed

shorelines with hardened structures (Essex County HMP 2008; Frizzera 2011). In New Jersey, there are a

number of shoreline structures off the coastline of the Atlantic Ocean and Inland Bays; however, the NJDEP did

not identify any shoreline structures in Essex County (NJDEP 1993).

MZV FZkZa L^hZ

There is evidence that global sea 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
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land-based ice (glaciers and polar ice caps) due to increased melting. Thermal expansion can account for 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).

There are two types of sea level: global and relative. Global sea level rise refers to the increase currently

observed in the average global sea level trend (primarily attributed to changes in ocean volume due to ice melt

and thermal expansion). The melting of glaciers and continental ice masses can contribute significant amounts

of freshwater input to the earth’s oceans. In addition, a steady increase in global atmospheric temperature creates

an expansion of salt water molecules, increasing ocean volume. Figure 5.4.1-1 illustrates the causes of sea level

change.

?[YgdW 2+1+.*.+ LZW <SgeWe aX KWS EWhW^ <ZS`YW

OdjgXZ7 KL>> @a^bViZ Mgd\gVb L[[^XZ /-./

Local sea level refers to the height of the water as measuring along the coast relative to a specific point on land.

Water level measurements at tide stations are referenced to stable vertical points on the land and a known

relationship is established. Measurements at any given tide station include both global sea level rise and vertical

land motion (subsidence, glacial rebound, or large-scale tectonic motion). The heights of both the land and water

are changing; therefore, the land-water interface can vary spatially and temporally and must be defined over

time. Relative sea level trends reflect changes in local sea level over time and are typically the most critical sea

level trend for many coastal applications (coastal mapping, marine boundary delineation, coastal zone

management, coastal engineering, and sustainable habitat restoration) (NOAA 2013).

Short-term variations in sea level typically occur on a daily basis and include waves, tides, or specific flood

events. Long-term variations in sea level occur over various time scales, from monthly to several years and may

be repeatable cycles, gradual trends, or intermittent differences. Seasonal weather patterns (changes in the

earth’s declination), changes in coastal and ocean circulation, anthropogenic influences, vertical land motion,

etc. may influence changes in sea level over time. When estimating sea level trends, a minimum of 30 years of

data are used in order to account for long-term sea level variations and reduce errors in computing sea level

trends based on monthly mean sea level (NOAA 2013).
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During the 20th century, global sea level rose at an average rate of 0.6 inches per decade. Thermal expansion of

a warming ocean and the melting of glaciers and ice sheets were the primary reasons for this rise in global sea

level. Thermal expansion made the same amount of water take up more space, and the melting of glaciers and

ice sheets added water to the ocean. The rate of global sea level rise has increased, with an average rate of 1.2

inches per decade since the early 1990s. Rates of sea level rise vary globally, and sea levels along the New

Jersey coastline have risen faster than the global average. The rate of sea level rise is greater along the coastal

plain of New Jersey due to the land subsiding at the same time that water levels are rising (Rutgers 2013).

NOAA tide gauge data shows that sea level at Atlantic City, Cape May, and Sandy Hook is rising at a rate of

approximately 0.15 inches per year (inches/year) since recording began in the early to mid-1900s. Recent

research completed by the NJDEP shows that pre-anthropogenic sea levels rise in New Jersey was approximately

0.08 inches/year. This suggests that the anthropogenic contribution to the recent higher rate of rise is

approximately 0.08 inches/year (NJDEP 2013).

There is currently no coordinated, interagency effort to identify agreed upon estimates for future sea level rise.

The U.S. National Climate Assessment Development and Advisory Committee, a federal committee writing the

next National Climate Assessment, outlines sea level rise scenarios in the National Oceanic and Atmospheric

Administration’s Office of Oceanic and Atmospheric Research, Climate Program Office, Technical Report OAR

CPO-1 entitled ‘Global Sea Level Rise Scenarios for the United States National Climate Assessment’. FEMA’s

best available special flood hazard area (SFHA), or the 1-percent annual chance flood, has been integrated with

four scenarios of sea level rise (referred to as lowest, intermediate – low, intermediate - high and highest). Please

note these scenarios do not predict future changes but describe estimated potential future conditions. This report

notes that the greatest uncertainty surrounding estimates is the rate and magnitude of ice sheet loss, primarily

from Greenland and West Antarctica. Global sea level rise scenarios for New Jersey and New York State are

provided in Table 5.4.1-1. These four scenarios reflect different degrees of ocean warming and ice sheet loss.

LST^W 2+1+.*.+ GH99 KWS EWhW^ J[eW KUW`Sd[ae Xad GWi CWdeWk

KUW`Sd[a /-2- %XWWf aX d[eW& /.-- %XWWf aX d[eW&

Lowest SFHA + 0.3 feet SFHA + 0.7 feet

Intermediate - Low SFHA + 0.7 feet SFHA + 1.6 feet

Intermediate - High SFHA + 1.3 feet SFHA + 3.9 feet

Highest SFHA + 2.0 feet SFHA + 6.6 feet

OdjgXZ7 KL>> /-./

OCE> OeZX^Va CaddY EVoVgY >gZV

There are additional contributing variables that are not reflected in NOAA’s global sea level rise scenarios such

as vertical land movement (subsidence or uplift), ocean basin trend, total relative sea level change and extreme

water levels from existing flood models or long-term tide gauges. Rutgers University has developed a dataset

based on NOAA’s data which accounts for local variables. This is further discussed in Climate Change Impacts

presented later in this section.

As sea levels rise globally, the current, low-lying coastal areas will become inundated. According to NOAA,

higher MSLs will increase the frequency, magnitude, and duration of flooding associated with storms. Extreme

weather events will continue to be the primary driver of the highest water levels. However, a consensus has not

yet been reached on how the frequency and magnitude of storms may change in coastal regions of the U.S.

(NOAA 2012).

According to NOAA, sea level rise can amplify factors that currently contribute to coastal flooding: high tides,

storm surge, high waves, and high runoff from rivers and creeks. All of these factors change during extreme
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weather and climate events (NOAA 2012). Other secondary hazards that could occur along the mid-Atlantic

coast in response to sea-level rise:

# Bluff and upland erosion – shorelines composed of older geologic units that form headland regions of
the coast will retreat landward with rising sea level. As sea level rises, the uplands are eroded and sandy
materials are incorporated into the beach and dune systems along the shore and adjacent compartments
(Gutierrez et al. 2007).

# Overwash, inlet processes, shoreline retreat, and barrier island narrowing – as sea-level rise occurs,
storm overwash will become more likely. Tidal inlet formation and migration will become important
components of future shoreline changes. Barrier islands are subject to inlet formation by storms. If the
storm surge produces channels that extend below sea level, an inlet may persist after the storm. The
combination of rising sea level and stronger storms can create the potential to accelerate shoreline retreat
in many locations. Assessments of shoreline change on barrier islands have shown that barrier island
narrowing has been observed on some islands over the last 100 years (Gutierrez et al. 2007).

# Threshold behavior – changes in sea level rise can lead to conditions where a barrier system becomes
less stable and crosses a geomorphic threshold; making the potential for rapid barrier-island migration
or segmentation/disintegration high. Unstable barriers may be defined by rapid landward recession of
the ocean shoreline, decrease in barrier width and height, increased overwashing during storms,
increased barrier breaching and inlet formation, or chronic loss of beach and dune sand volume. With
the rates of sea-level rise and climate change, it is very likely that these conditions will worsen
(Gutierrez et al. 2007).

# Loss of critical habitat – natural ecosystems may be impacted by warmer temperatures and associated
changes in the water cycle. The changes could lead to loss of critical habitat and further stresses on
some threatened and endangered species (Rutgers 2013).

EaUSf[a`

NJDEP defines ‘coastal’ as any land adjacent to a tidally influenced waterway. New Jersey has three primary

coastal regions: the Atlantic Coast which includes communities along the Atlantic Ocean and communities that

lie inland of the Atlantic coast barrier islands; the Delaware Bayshore; and the urban coast that lie along the tidal

portion of the Hudson River (Rutgers 2014).

The coastal boundary of New Jersey encompasses the Coastal Area Facility Review Act (CAFRA) area and the

New Jersey Meadowlands District. Figure 5.4.2-2 shows New Jersey and the highlighted coastal zone area.

Essex County is not located in either the CAFRA zone or Meadowlands; however, the County is considered a

coastal area. The coastal area includes coastal waters to the limit of tidal influence including: the Atlantic Ocean

(to the limit of New Jersey's seaward jurisdiction); Upper New York Bay, Newark Bay, Raritan Bay and the

Arthur Kill; the Hudson, Raritan, Passaic, and Hackensack Rivers, and the tidal portions of the tributaries to

these bays and rivers. The Delaware River and Bay and other tidal streams of the Coastal Plain are also in the

coastal area, as is a narrow band of adjacent uplands in the Waterfront Development area beyond the CAFRA

area (NJDEP 2014). As previously stated, a coastal area is any land adjacent to a tidally influenced waterway;

therefore, Essex County is considered a coastal county because the City of Newark lies along the tidal portion

of the Hudson River.

New Jersey has 127 miles of Atlantic coastline and approximately 1,800 miles of tidal shoreline. Twenty of

New Jersey’s 21 counties are defined as coastal counties by NOAA (Rutgers 2014). The entire coastal area of

the State is vulnerable to the damaging impacts of major storms along its coastline. As development and re-

development increase, less-intense storms and sea-level rise will lead to costly storm damage.
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Essex County has a very limited coastline, present only in the City of Newark and significant coastal erosion is

not identified along the limited coastline, which is only present in the City of Newark (Essex County HMP 2008).

The County is located within the New York-New Jersey Harbor Estuary (Newark Bay). An estuary is a body of

water where rivers meet the ocean and salt water meets fresh water. The Harbor Estuary is positioned at the

confluence of the Hudson River and smaller rivers such as the East, Hackensack, and Raritan Rivers. It then

opens into the New York Bight and Long Island Sound. The watershed of the Harbor Estuary encompasses a

large area that includes the Hudson River watershed up to the Troy Dam, as well as the watersheds of the Raritan,

Passaic, and Hackensack Rivers. Coastal storms can cause significant impacts to coastlines, both to the built

and natural environments. In an urban region like the Harbor Estuary, the impacts to the built environment can

exacerbate the level of impact incurred by natural systems (New York-New Jersey Harbor & Estuary Program

2014). Figure 5.4.1-2 shows the location of the New York-New Jersey Harbor Estuary and its boundaries.

?[YgdW 2+1+.*/+ GWi Qad]*GWi CWdeWk ASdTad >efgSdk

OdjgXZ7 KZl Tdg`*KZl GZghZn EVgWdg # BhijVgn Mgd\gVb /-.1

Located in the New York & New Jersey Harbor Estuary, Newark Bay is the center of the most urbanized and

industrialized parts of the country. Newark Bay is approximately six miles long and one mile wide and is located

at the confluence of the Passaic and Hackensack Rivers, between the shores of Newark and Elizabeth to the west,

Jersey City and Bayonne to the east, and Staten Island to the south. Newark Bay is linked to Upper and Lower
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*-)2
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New York Bay by the Kill van Kull and the Arthur Kill. Port Newark is located on the western shore of Newark

Bay (Our Newark Bay 2014).

?[YgdW 2+1+.*0+ GWi CWdeWk <aSefS^ Ra`W 9dWS

OdjgXZ7 KZl GZghZn AZeVgibZci d[ Bck^gdcbZciVa MgdiZXi^dc %KGABM& /--4
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>jfW`f

=dVhiVa ?gdh^dc

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, and

# 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).

MZV FZkZa L^hZ

According to the USGS, the coastal vulnerability index (CVI) provides a preliminary overview, at a National

scale, of the relative susceptibility of the Nation's coast to sea-level rise. This initial classification is based upon

variables including geomorphology, regional coastal slope, tide range, wave height, relative sea-level rise, and

shoreline erosion and accretion rates. The combination of these variables and the association of these variables

to each other furnish a broad overview of coastal regions where physical changes are likely to occur due to sea-

level rise.

The Center for Operational Oceanographic Products and Services have been measuring sea level for over

150 years, with tide stations of the National Water Level Observation Network operating on all coastlines of the

U.S. Changes in mean sea level (MSL), either a sea level rise or sea level fall, has been computed at128 long-

term water level stations using a minimum span of 30 years of observations at each location. The measurements

have been averaged by month to remove the effect of higher frequency phenomena (storm surge) in order to

compute an accurate linear sea level trend (NOAA 2013).

Figure 5.4.1-4 is a map of regional MSL in the U.S. This map provides an overview of variations in the rates of

relative local MSL at long-term tide stations. The variations in sea level trends primarily reflect differences in

rates and sources of vertical land motion. Areas that experienced little-to-no change in MSL are shown in green,

including stations consistent with average global sea level rise rate of 1.7 to 1.8 mm/year. These stations do not

experience significant vertical land motion. Stations that experienced positive sea level trends (yellow to red)

experience both global sea level rise and lowering or sinking of the local land, causing an apparent exaggerated

rate of relative sea level rise. Stations that are blue to brown have experienced global sea level rise and a greater

vertical rise in local land, causing an apparent decrease in relative sea level. The rates of relative sea level rise

reflect actual observations and must be accounted for in any coastal planning or engineering applications (NOAA

2013). Figure 5.4.1-5 shows these changes for Atlantic City, Sandy Hook, and Cape May.
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The global sea level trend has been recorded by satellite altimeters since 1992 and the latest calculation can be

obtained from NOAA’s Laboratory for Satellite Altimetry. The University of Colorado’s Sea Level Research

Group compares global sea level rates calculated by different research organizations and provides detailed

explanations about the issues involved (NOAA 2013). Table 5.4.1-1 presents the most recent NOAA relative sea

level variations along the Mid-Atlantic coast. Three NOAA tide gauge stations are located on the New Jersey

coastline, where tide gauge measurements are made with respect to a local fixed reference level on land. Table

5.4.1-2 presents the history and MSL trends at the three New Jersey stations, which show the result of a

combination of the global sea level rate and the local vertical land motion.

?[YgdW 2+1+.*1+ JW^Sf[hW KWS EWhW^ NSd[Sf[a`e aX fZW M+K+

OdjgXZ7 KL>> /-.0



@IGWMRQ *#)#&/ ?MVN 0VVIVVPIQW ^ 2REVWEO 4URVMRQ EQH @IE 9IYIO ?MVI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*-)5
DVcjVgn .,-1

?[YgdW 2+1+.*2+ KWS EWhW^ LdW`Ve [` GWi CWdeWk

OdjgXZ7 KL>> /-.0

LST^W 2+1+.*/+ E[`WSd FKE LdW`Ve S`V 62# <a`X[VW`UW B`fWdhS^e

KfSf[a` GS_W ?[def QWSd QWSd JS`YW

?ad S^^ VSfS fa /--3 IdWh[age^k IgT^[eZWV LdW`Ve

FKE LdW`V

%__,kWSd&

(,* 62#

<a`X[VW`UW

B`fWdhS^

FKE LdW`V

%__,kWSd&

(,* 62#

<a`X[VW`UW

B`fWdhS^

Atlantic City 1911 96 3.99 0.18 3.98 0.21

Sandy Hook 1932 75 3.90 0.25 3.88 0.29

Cape May 1965 42 4.06 0.74 3.88 1.04

OdjgXZ7 KL>> /-.0

bb,nZVg b^aa^bZiZg eZg nZVg

JOI JZVc OZV IZkZa

As more data is collected at water level stations, the linear MSL trends can be recalculated each year. Table

5.4.1-3 below shows the MSL trends calculated from the beginning of the station record to recent years (2006

to 2012). The values do not indicate the trend in each year, but the trend of the entire data period up to that year.

LST^W 2+1+.*0+ MbVSfW FWS` KWS EWhW^ LdW`Ve

KfSf[a` GS_W /--3 /--4 /--5 /--6 /-.- /-.. /-./

Atlantic City 3.99 mm/yr 3.98 mm/yr 3.98 mm/yr 4.01 mm/yr 4.04 mm/yr 4.07 mm/yr 4.10 mm/yr

Cape May 3.90 mm/yr 3.87 mm/yr 3.88 mm/yr 3.93 mm/yr 4.00 mm/yr 4.05 mm/yr 4.06 mm/yr

Sandy Hook 4.06 mm/yr 3.99 mm/yr 4.00 mm/yr 4.22 mm/yr 4.45 mm/yr 4.53 mm/yr 4.64 mm/yr

OdjgXZ7 KL>> /-.0
Jb,nZVg b^aa^bZiZg eZg nZVg

Sandy Hook
3.90 mm/year

Atlantic City
3.99 mm/year

Cape May
4.06 mm/year
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IdWh[age HUUgddW`UWe S`V EaeeWe

As mentioned previously, coastal erosion can occur gradually as a result of natural processes or from episodic

events such as hurricanes, Nor’easters, and tropical storms. Coastal erosion also results from sea-level rise,

which occurs for a variety of reasons. Many sources provided historical information regarding previous

occurrences and losses associated with coastal erosion events throughout the State of New Jersey and Essex

County. With so many sources reviewed for the purpose of this HMP, loss and impact information for many

events could vary depending on the source. Therefore, the accuracy of monetary figures discussed is based only

on the available information identified during research for this HMP.

Between 1954 and 2014, the State of New Jersey was included in eight FEMA coastal erosion-related disasters

(DR) or emergencies (EM), classified as one or a combination of the following event types: severe storm, flood,

coastal storm, high tides, heavy rain, Nor’easter, tropical storm, and hurricane. Generally, these disasters cover

a wide region of the State; therefore, they may have impacted many counties. Of those eight declarations, Essex

County was included in five of the declarations (FEMA 2014).

For this 2015 Plan Update, known coastal erosion events that have impacted Essex County between 2007 and

2014 are identified in Table 5.4.1-4. With coastal erosion documentation for New Jersey and Essex County

being so extensive, not all sources have been identified or researched. Therefore, the table may not include all

events that have occurred in the County. Please see Section 9 for detailed information regarding impacts and

losses to each municipality.
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Long-term coastal erosion is a continuous and dynamic process, impacting the coastal counties along the Atlantic

Ocean and those with shorelines along the Great Lakes. It is anticipated that coastal erosion will continue due

to the predicted increase in sea level rise and storm frequency and intensity. In New Jersey, coastal erosion will

continue to be an on-going problem along many areas of 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. The period of time suggest the probability of coastal erosion will be about the same in the future,

with year-to-year variations. As for sea level rise, it is predicted that it will cause direct and indirect impacts for

the State. Predictions of future global sea level rise are uncertain; however, it can be estimated to increase by

approximately 0.75 to 1.9 meters by 2100. In New Jersey, impacts will vary from place to place along the shore

and will depend on other aspects of climate change and local scale factors such as coastal morphology, human

modifications, and the general starvation of beaches in this region.

Based upon risk factors for and past occurrences, it is likely that coastal erosion events and sea level rise will

continue to occur and impact New Jersey and Essex County. In addition, as temperatures increase (see climate

change impacts), the probability for future events will likely increase as well. It is estimated that Essex County

will continue to experience direct and indirect impacts of coastal erosion on occasion.

In Section 5.3, the identified hazards of concern for Essex 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 erosion in the County is considered

‘occasional’ (likely to occur within 100 years, as presented in Table 5.3-3).

<^[_SfW <ZS`YW B_bSUfe

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of

4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),

which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate

Change Adaptation Task Force 2013).

Both northern and southern New Jersey have become wetter over the past century. Northern New Jersey’s 1971-

2000 precipitation average was over five inches (12%) greater than the average from 1895-1970. Southern New

Jersey was two inches (five-percent) wetter late in the 20th century (Office of New Jersey State Climatologist).

Average annual precipitation is projected to increase in the region by five-percent by the 2020s and up to 10%

by the 2050s. Most of the additional precipitation is expected to come during the winter months (New York City

Panel on Climate Change [NPCC] 2009). In addition, heavy precipitation events have increased in the past 20

years.
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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 NASA, warmer temperatures may lead to an increase in frequency of storms, thus leading to more

weather events that cause coastal erosion.

MZV FZkZa L^hZ

Changes in global temperatures, hydrologic cycles, coverage of glaciers and ice sheets, and storm frequency and

intensity are captured in long-term sea level records. Sea levels provide a key to understanding the impact of

climate change (NOAA 2013).

Sea level rise increases the risks coastal communities face from coastal hazards (floods, storm surges, and

chronic erosion). It may also lead to the loss of important coastal habitats. The historical rate of sea level rise

along the New Jersey coast over the past 50 years was 0.12 to 0.16 inches per year. Future rates are predicted

to increase to 0.5 inches/year (Miller and Kopp 2013). By 2050, the sea level is expected to rise 16 inches from

the current mean (Rutgers 2013).
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. Coastal erosion can threaten public safety and impact property, infrastructure, environmental resources

and local economies. In addition to coastal erosion, projected sea level rise scenarios were evaluated in this

vulnerability assessment. The following text evaluates and estimates the potential impact of coastal erosion and

sea level rise on Essex County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Effect of climate change on vulnerability
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

Coastal erosion and sea-level rise are a significant concern because of the large number of communities and

cultural resources located along the coast in the State of New Jersey. Beach dunes and other protective measure

like sea walls serve as a buffer and protect the built environment and other natural resources on the mainland

from coastal storm events such as hurricanes, tropical storms, and Nor’Easters, which can cause shoreline erosion

or accretion. In addition, projected sea level rise scenarios indicate the New Jersey shoreline’s vulnerability to

this hazard. A changing climate and rising sea levels will have devastating impacts on New Jersey’s economy,

the health of its residents, the State’s natural resources, and the extensive infrastructure system that provides

transportation services, energy and clear water to millions of people in New Jersey (Rutgers University 2014).

Please refer to Section 5.4.5 (Flood) for more information on the County’s coastal vulnerability index that

assesses the County’s vulnerability to coastal hazards.

=SfS S`V FWfZaVa^aYk

The New Jersey Administrative Code (N.J.A.C.) Coastal Zone Management Rules, amended July 15, 2013,

defines erosion hazard areas as, “shoreline areas that are eroding and/or have a history of erosion causing them

to be highly susceptible to further erosion, and damage from storms. Erosion hazard areas may be identified by

any one of the following characteristics:

# Lack of beaches
# Lack of beaches at high tide
# Narrow beaches
# High beach mobility
# Foreshore extended under boardwalk
# Low dunes or no dunes
# Escarped foredune
# Steep beach slopes
# Cliffed bluffs as adjacent to beach
# Exposed, damaged, or breached jetties, groins, bulkheads, or seawalls
# High long-term erosion rates
# Pronounced downdrift effects of groins (jetties)” (N.J.A.C. 2013)

Further, erosion hazard areas are defined as extending inland from the edge of a stabilized upland area to the

limit of the area likely to be eroded in 30 years for one- to four-unit dwelling structures, and 60 years for all
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other structures, including developed and undeveloped areas (N.J.A.C. 2013). The extent of an erosion hazard

area may be calculated by multiplying the projected annual erosion rate at a site by 30 for the development of

one- to four-unit dwelling structures, and by 60 for all other developments.

A USGS report for the National Assessment of Shoreline Change entitled Historical Shoreline Change along

the New England and Mid-Atlantic Coasts was released in 2011. The New England and Mid-Atlantic shores

were subdivided into a total of 10 analysis regions for the purpose of reporting regional trends in shoreline

change rates. The average rate of long-term shoreline change for the New England and Mid-Atlantic coasts was

-0.5 meters per year.

There are no NJDEP-identified shoreline types in Essex County characterized as vulnerable to erosion. However,

to estimate exposure to long-term coastal erosion for purposes of this risk assessment, the entire shoreline 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.

Figure 5.4.1-6 illustrates the coastal erosion hazard area in Essex County as estimated for this planning effort.

The analysis presented below is based upon this defined hazard area.
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To assess the County’s vulnerability of population, buildings and critical facilities to sea level rise, a spatial

analysis was conducted with the NOAA sea level rise scenario polygon data. To assess vulnerability to sea level

rise, the lowest and the highest NOAA sea level rise scenarios were used to account for the full range of impacts.

# Lowest [Best Available Special Flood Hazard Area (SFHA) + 0.3 feet]

# Highest (Best Available SFHA + 2.0 feet)

Figure 5.4.1-7 illustrates the NOAA sea level rise scenarios boundaries used for this vulnerability assessment.
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Coastal erosion is not generally considered an imminent threat to public safety when the changes are gradual

over many years. However, drastic changes to the shoreline may occur as a result of a single storm event which

can threaten homes and public safety. The population exposed is also considered vulnerable to this hazard.

To estimate population vulnerable to the coastal erosion and sea level rise hazards, a spatial analysis using the
centroid of the 2010 Census blocks located within 98 feet of the shoreline and the NOAA sea level rise scenarios
extents was conducted. Table 5.4.1-5 summarizes these results by municipality. Please note the limitations of
this analysis are recognized and the results should only be used as an estimate. The analysis showed that no
population was exposed to coastal erosion. It is estimated that between 16,104 and 24,007 people are potentially
vulnerable to sea level rise by the year 2050.

LST^W 2+1+.*2+ >ef[_SfWV Iabg^Sf[a` >jbaeWV fa Ida\WUfWV KWS EWhW^ J[eW

Fg`[U[bS^[fk

M+K+ <W`ege

/-.-

Iabg^Sf[a`

>ef[_SfWV Iabg^Sf[a` >jbaeWV

Gg_TWd [`

K?A9 ( -+0

XWWf

# aX LafS^

>jbaeWV

Gg_TWd [`

K?A9 ( /+-

XWWf

# aX LafS^

>jbaeWV

Township of Belleville 35,926 903 2.5% 1,000 2.8%

Township of Bloomfield 47,315 0 0.0% 0 0.0%

Borough of Caldwell 7,822 0 0.0% 0 0.0%

Township of Cedar Grove 12,411 0 0.0% 0 0.0%

City of East Orange 64,270 0 0.0% 0 0.0%

Borough of Essex Fells 2,113 0 0.0% 0 0.0%

Township of Fairfield 7,466 0 0.0% 0 0.0%

Borough of Glen Ridge 7,527 0 0.0% 0 0.0%

Township of Irvington 53,926 0 0.0% 0 0.0%

Township of Livingston 29,366 0 0.0% 0 0.0%

Township of Maplewood 23,867 0 0.0% 0 0.0%

Township of Millburn 20,149 0 0.0% 0 0.0%

Township of Montclair 37,669 0 0.0% 0 0.0%

City of Newark 277,140 15,201 5.5% 23,007 8.3%

Borough of North Caldwell 6,183 0 0.0% 0 0.0%

Township of Nutley 28,370 0 0.0% 0 0.0%

City of Orange Township 30,134 0 0.0% 0 0.0%

Borough of Roseland 5,819 0 0.0% 0 0.0%

Township of South Orange Village 16,198 0 0.0% 0 0.0%

Township of Verona 13,332 0 0.0% 0 0.0%

Township of West Caldwell 10,759 0 0.0% 0 0.0%

Township of West Orange 46,207 0 0.0% 0 0.0%

Essex County (Total) 783,969 16,104 2.1% 24,007 3.1%

OdjgXZ7 Q+O+ @Zchjh /-.-) KL>> /-.0
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To estimate the general building stock exposed to coastal erosion and potential sea level rise, the updated

building inventory was used. The buildings with their centroid in the estimated hazard areas were determined

in GIS for each municipality. It is estimated that 23 buildings accounting for $1.9 million of improved value

and estimated content value is exposed to the coastal erosion hazard area.

As presented in Table 5.4.1-6 below, the Township of Belleville, City of Newark, and Township of Nutley have

buildings located in the potential sea level rise areas. The analysis indicates there are 2,646 buildings with

improved value and estimated contents of $1.9 billion within the lowest sea level rise scenario and 3,862

buildings with improved value and estimated contents of $2.3 billion within the highest sea level rise scenario.

As mentioned above, please note the limitations of this analysis are recognized and the results should only be

used as an estimate.
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Coastal erosion and sea level rise can impact critical facilities. There are five critical facilities, including two

ports and one bridge in the City of Newark located within the coastal erosion hazard area. There are several

critical facilities in the City of Newark, Nutley Township, and Bellville Township that are exposed to sea level

rise. Table 5.4.1-7 through Table 5.4.1-9 summarizes the critical facilities located within the coastal erosion

hazard area and estimated sea level rise scenario areas.

LST^W 2+1+.*4+ <d[f[US^ ?SU[^[f[We [` fZW <aSefS^ >dae[a` ASlSdV 9dWS

OdjgXZ7 B@LBJ /-.1) KGABM /-.0
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City of Newark 2 1

Essex County 2 1
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Coastal erosion and sea level rise can also severely impact roads and infrastructure. As coastline evolution

continues, evacuation and emergency routes need to be considered. Essex County includes significant westbound

and northbound evacuation routes. Using the hurricane evacuation routes in the New Jersey spatial dataset, routes

used to direct traffic inland in case of a hurricane threat are located in the coastal erosion hazard area and sea

level rise area. These include portions of the New Jersey Turnpike, U.S. Route 280 and 78. The City of Newark

has the largest port facility in the State and as indicated in the exposure analysis could be exposed to sea level

rise in the future.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

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 that exacerbate coastal erosion. While predicting changes of coastal erosion

under a changing climate is difficult, understanding vulnerabilities to potential changes is a critical part of

estimating future climate change impacts on human health, society, and the environment (U.S. Environmental

Protection Agency [EPA], 2006).

Impacts of climate change can lead to shoreline erosion, coastal flooding, and water pollution, affecting man-

made coastal infrastructure and coastal ecosystems. 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. Additionally, oceans are absorbing more carbon

dioxide from the rising atmospheric concentrations of the gas, resulting in oceans becoming more acidic. This

could have significant impacts on coastal and marine ecosystems (U.S. EPA 2013). As previously stated,

warmer temperatures may lead to an increase in frequency of storms, thus leading to more weather events that

cause coastal erosion.

<ZS`YW aX Ng^`WdST[^[fk

A vulnerability assessment was not conducted for coastal erosion and sea level rise in the 2008 HMP. Overall,

this vulnerability assessment provides Essex County an estimated exposure assessment for these hazards of

concern.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Section 4, areas targeted for future growth and development have been identified across the

County. Any areas of growth located in the defined coastal risk areas could be potentially impacted by coastal

erosion similar to those that currently exist within the County. Please refer to Figure 5.4.1-8 for the potential

new development in the County and the coastal erosion and sea level rise areas.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

As coastal erosion risk areas are updated and revised sea level rise projections are determined, this section of the

plan will be updated. Additional data on historic costs incurred to reconstruct buildings and/or infrastructure

due to coastal erosion impacts would assist in estimating future losses.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the coastal storms hazard in Essex County.

,*+/ DXNZ I\QN`R 7UNZTR_

( 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 coastal storm hazard is discussed.

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

( Previous occurrences were updated with events that occurred between 2007 and 2014.

( A vulnerability assessment was conducted for coastal storm. It now directly follows the hazard profile.
An exposure analysis of the population, general building stock, and critical facilities was conducted using
best available SLOSH data.

/).),)+ D^[SVXR

=NfN^Q 8R_P^V\`V[Z

A tropical cyclone is a rotating, organized system of clouds and thunderstorms that originates over tropical or

sub-tropical waters and has a closed low-level circulation. Tropical depressions, tropical storms, and

hurricanes are all considered tropical cyclones. These storms rotate counterclockwise in the northern

hemisphere around the center and are accompanied by heavy rain and strong winds (National Oceanic and

Atmospheric Administration [NOAA] 2013a). 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. The average wind speeds for

tropical storms and hurricanes are listed below:

' A tropical depression has a maximum sustained wind speeds of 38 miles per hour (mph) or less

' A tropical storm has maximum sustained wind speeds of 39 to 73 mph

' A hurricanes has maximum sustained wind speeds of 74 mph or higher. In the western North Pacific,

hurricanes are called typhoons; similar storms in the Indian Ocean and South Pacific Ocean are called

cyclones.

' A major hurricane has maximum sustained wind speeds of 111 mph or higher (NOAA 2013b).

Over a two-year period, the U.S. coastline is struck by an average of three hurricanes, one of which is

classified as a major hurricane. Hurricanes, tropical storms and tropical depressions pose a threat to life and

property. These storms bring heavy rain, storm surge and flooding (NOAA 2013a). The cooler waters off the

coast of New Jersey can serve to diminish the energy of storms that have traveled up the eastern seaboard.

However, historical data show that a number of hurricanes/tropical storms have impacted New Jersey, often as

the remnants of a larger storm hitting the Gulf or Atlantic coast hundreds of miles south of New Jersey, but

maintaining sufficient wind and precipitation to cause substantial damage to the State.

Tropical cyclones affect New Jersey the most during the month of September, though the State has

experienced tropical cyclones throughout the hurricane season, excluding November. Because of peak warmth

in water temperatures in September, storms usually affect New Jersey during this time (Bucholz and Savadove

1993).
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Hurricanes and tropical storms often occur at the same time. Because of this, officials assign short, distinctive
names to the storms to avoid confusion among weather stations, coastal bases, and ships at sea. Since 1953,
Atlantic tropical storms have been named from lists originated by the National Hurricane Center (NHC).
Currently, they are maintained and updated by the World Meteorological Organization. The list of names in
the table below are used in rotation and recycled every six years. For example, the 2014 list will be used again
in 2020. The only time there is a change in the list is if the named storm was so costly or deadly that the future
use of it would be inappropriate. If that occurs, the World Meteorological Organization committee will select
a new name to replace the one removed from the list. If all the names in a season's list have been used, later
storms are named for Greek letters, in alphabetical order. A storm is given a name once its winds reach a speed
of 40 mph. In addition to the Atlantic list of names, there are ten other lists corresponding to other storm-prone
regions of the world (NOAA 2013c). Table 5.4.2-1 lists the tropical cyclone names for 2014 through 2019.

HNOXR /).),(+) H^[\VPNX 7ePX[ZR BNYR_ S[^ `UR 5`XNZ`VP

,*+. ,*+/ ,*+0 ,*+1 ,*+2 ,*+3

Arthur Ana Alex Arlene Alberto Andrea

Bertha Bill Bonnie Bret Beryl Barry

Cristobal Claudette Colin Cindy Chris Chantal

Dolly Danny Danielle Don Debby Dorian

Edouard Erika Earl Emily Ernesto Erin

Fay Fred Fiona Franklin Florence Fernand

Gonzalo Grace Gaston Gert Gordon Gabrielle

Hanna Henri Hermine Harvey Helene Humberto

Isaias Ida Ian Irma Isaac Imelda

Josephine Joaquin Julia Jose Joyce Jerry

Kyle Kate Karl Katia Kirk Karen

Laura Larry Lisa Lee Leslie Lorenzo

Marco Mindy Matthew Maria Michael Melissa

Nana Nicholas Nicole Nate Nadine Nestor

Omar Odette Otto Ophelia Oscar Olga

Paulette Peter Paula Philippe Patty Pablo

Rene Rose Richard Rina Rafael Rebekah

Sally Sam Shary Sean Sara Sebastien

Teddy Teresa Tobias Tammy Tony Tanya

Vicky Victor Virginie Vince Valerie Van

Wilfred Wanda Walter Whitney William Wendy

EW\YLN0 AB44 ,*+.

6SPPIEDLGQ DLF APMNIEDJ @RMPK

A hurricane is a tropical storm that attains hurricane status when its wind speed reaches 74 or more miles an

hour. Tropical systems may develop in the Atlantic between the Lesser Antilles and the African coast, or may

develop in the warm tropical waters of the Caribbean and Gulf of Mexico. These storms may move up the

Atlantic coast of the United States and impact the eastern seaboard, or move into the United States through the

states along the Gulf Coast, bringing wind and rain as far north as New England before moving offshore and

heading east.

Because of its northern location on the Atlantic coastline, direct hits by storms of hurricane strength have a

relatively low probability of impacting New Jersey, compared to the Southern coastal and Gulf States. It is

possible, though rare, for the entire State to be impacted by hurricanes. Wind and surge effects tend to be

concentrated in coastal areas of New Jersey, as well as specific riverine regions that may experience storm

surge backwater effects.
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A hurricane is a storm system with sustained winds of greater than 74 mph. Storms of this intensity develop a

central eye that is an area of relative calm and the lowest atmospheric pressure. Surrounding the eye is a

circulating eye wall and the strongest thunderstorms and winds (NJOEM 2011).

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce

strong winds and heavy rain (winds are at a lower speed than hurricane-force winds, thus gaining its status as

tropical storm versus hurricane). Tropical storms 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. They are fueled

by a different heat mechanism than other cyccfe`Z n`e[jkfidj jlZ_ Xj KfixBXjk\ij Xe[ gfcXi cfnj- P_\

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 phenomenoe ZXcc\[ unXid

Zfi\v jkfid jpjk\dj (KL>> 0888)-

The term "tropical" refers both to the geographical origin of these systems, which usually form in tropical

regions of the globe, and to their formation in maritime tropical air masses. The term "cyclone" refers to such

storms' cyclonic nature, with counterclockwise wind flow in the Northern Hemisphere, and clockwise wind

flow in the Southern Hemisphere. The opposite direction of the wind flow is a result of the Coriolis force

(National Weather Service [NWS] 2010).

According to NOAA, tropical storms and tropical depressions, while generally less dangerous than hurricanes,

can be deadly. The winds of tropical depressions/storms are usually not the greatest threat; rather, the rains,

flooding, and severe weather associated with the tropical storms are what customarily cause more significant

problems. Serious power outages can also be associated with these types of events (NOAA 1999).

According to an article in Science Daily, while tropical storms can produce extremely powerful winds and

torrential rain, they are also able to produce high waves, damaging storm surges, and tornadoes. They develop

over large bodies of warm water, and lose their strength if they move over land because of increased surface

friction and loss of the warm ocean as an energy source. This is why coastal regions can receive significant

damage from a tropical cyclone, while inland regions are relatively safe from receiving strong winds. Heavy

rains, however, can produce significant flooding inland, and storm surges can produce extensive coastal

flooding up to 25 miles from the coastline.

As per the United States Naval Observatory, one measure of the size of a tropical cyclone is determined by

measuring the distance from its center of circulation to its outermost closed isobar. If the radius is less than two

degrees of latitude, or 138 miles, then the cyclone is "very small" or a "midget". A radius between three and

six latitude degrees or 207 to 420 miles are considered "average-sized". "Very large" tropical cyclones have a

radius of greater than eight degrees or 552 miles.

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

(24 hours in the western north Pacific). The warning can remain in effect when dangerously high
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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 (24 hours for the western north Pacific) 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 2013).

-?BO&5CD8B

> KfixBXjk\i `j X ZpZcfe`Z jkfid k_Xk dfm\j Xcfe^ k_\ BXjk @fXjk f] Kfik_ >d\i`ZX- Fk `j ZXcc\[ X KfixBXjk\i

Y\ZXlj\ k_\ [XdX^`e^ n`e[j fm\i ZfXjkXc Xi\Xj Ycfn ]ifd X efik_\Xjk\icp [`i\Zk`fe- KfixBXjk\ij ZXe fZZli Xep

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 (NOAA 2013d).

Fe fi[\i kf Y\ ZXcc\[ X KfixBXjk\i+ X jkfid dljk _Xm\ k_\ ]fccfn`e^ Zfe[`k`fej+ Xj per the Northeast Regional

Climate Center (NRCC):

' 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 miles per hour (mph)

> KfixBXjk\i \m\ek ZXe ZXlj\ jkfid jli^\j+ nXm\j+ _\Xmp iX`e+ _\Xmp jefn+ n`e[+ Xe[ ZfXjkXc ]cff[`e^-

KfixBXjk\ij _Xm\ [`Xd\k\ij k_Xk ZXe jgXe 0+1// d`c\j+ `dgXZk`e^ carge areas of coastline. The forward speed

f] X KfixBXjk\i `j ljlXccp dlZ_ jcfn\i k_Xe X _lii`ZXe\+ jf n`k_ k_\ jcfn\i jg\\[+ X KfixBXjk\i ZXe c`e^\i ]fi

[Xpj Xe[ ZXlj\ ki\d\e[flj [XdX^\ kf k_fj\ Xi\Xj `dgXZk\[- >ggifo`dXk\cp 1/ kf 3/ KfixBXjk\ij fZZli `n the

northeastern United States every year, with at least two considered severe (Storm Solution, 2013). The

`ek\ej`kp f] X KfixBXjk\i ZXe i`mXc k_Xk f] X kifg`ZXc ZpZcfe\ `e k_Xk+ fe fZZXj`fe+ `k dXp ]cfn fi jkXcc f]] k_\

mid-Atlantic coast resulting in prolonged episodes of precipitation, coastal flooding, and high winds.

KfixBXjk\ij Xi\ X Zfddfe n`ek\i fZZlii\eZ\ `e K\n G\ij\p- K\n G\ij\p dXp Y\ `dgXZk\[ Yp 0/ kf 1/

KfixBXjk\ij \XZ_ p\Xi+ n`k_ Xggifo`dXk\cp ]`m\ kf 0/ f] k_fj\ _Xm`e^ j`^e`]`ZXek `dgXZk to the State. These

storms repeatedly result in flooding, wave and erosion damage to structures, and erosion of natural resources,

such as beaches, dunes, and coastal bluffs. The erosion of coastal features commonly results in greater

potential for damage to shoreline development from future storms.

J\k\fifcf^`jkj ZXe f]k\e gi\[`Zk k_\ c`b\c`_ff[ f] X KfixBXjk\i \m\ek- P_\ KSO dfe`kfij gfk\ek`Xc KfixBXjk\i

events and provides forecasts and information between five and seven days in advance of the storm in order to

help prepare for the incident.
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KfixBXjk\ij Yi`e^ n`e[j+ _`^_ k`[\j+ Y\XZ_ \ifj`fe+ ]cff[`e^+ ]i\\q`e^ Xe[ _\Xmp iX`e+ fi jefn (KL>> 1/02)-

KfixBXjk\ij Xi\ Zfddfe `e n`ek\i `e K\n G\ij\p Xe[ k_\ ^i\Xk\i J`[-Atlantic region. They repeatedly result

in flooding, various degrees of wave and erosion damage to structures, and erosion of natural resources, such

as beaches, dunes, and coastal bluffs. The erosion of coastal features commonly results in greater potential for

damage to shoreline development from future storms.

M\i_Xgj k_\ ^i\Xk\jk ZfeZ\ie `e K\n G\ij\p `j ZfXjkXc \ifj`fe ]ifd KfixBXjk\ij- O\m\iXc f] k_\ i\Z\ek

KfixBXjk\ij _Xm\ [fe\ ki\d\e[flj [XdX^\ kf k_\ K\n G\ij\p j_fi\- >e \oXdgc\ f] k_`j nXj k_\ 0880

EXccfn\\e KfixBXjk\i n_`Z_ ZXlj\d extreme beach erosion in excess of 13.5 million cubic feet of sand loss.

@fXjkXc Zfddle`k`\j jg\e[ d`cc`fej f] [fccXij kf d`k`^Xk\ ZfXjkXc \ifj`fe i\jlck`e^ ]ifd KfixBXjk\ij- >efk_\i

issue of concern is the destruction of dune and other protection structures at beaches. In the case of the 2012

KfixBXjk\i+ j\m\iXc ZfXjkXc Zfddle`k`\j n\i\ \mXZlXk\[ Y\ZXlj\ k_\ [le\j n\i\ [\jkifp\[ [li`e^ Olg\ijkfid

Sandy.

Another secondary effect is the potential for extensive coastal and inland flooding due to strong winds and

_\Xmp gi\Z`g`kXk`fe- P_`j j\Zfe[Xip \]]\Zk nXj \m`[\ek [li`e^ k_\ >gi`c 1//6 KfixBXjk\i n_\e _\Xmp ]cff[`e^

occurred throughout the State. Flooding may also cause environmental contamination issues when facilities

producing or storing hazardous materials are flooded.

S`[\jgi\X[ lk`c`kp ]X`cli\ `j Xefk_\i gfk\ek`Xc j\Zfe[Xip \]]\Zk f] KfixBXjk\ij- P_\ _`^_ n`e[j Xe[ f]k\e

heavy wet snow associated with these storms have the potential to cause power outages and other service

interruptions. Due tf k_\ j`q\ Xe[ `ek\ej`kp f] KfixBXjk\ij+ gfn\i flkX^\j Xi\ f]k\e n`[\jgi\X[ Xe[ [\dXe[ kf

restore power is great following cold-weather storms. In the event of extended service interruptions, another

cascading event is the effect of extreme cold temperatures on vulnerable populations in the State and the

potential for loss of life.

@RMPK @SPHG

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 in 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.

?Xj\[ fe Xe Xi\Xxj kfgf^iXg_p+ X jkfid jli^\ dXp `ele[Xk\ fecp X jdXcc Xi\X (Xcfe^ j\Zk`fej f] k_\ efik_\Xjk

or southeast coasts) or storm surge may inundate coastal lands for a mile or more inland from the shoreline.

Figure 5.4.2-1 depicts storm surge.
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The entire State of New Jersey, not just the coastal areas, is vulnerable to coastal storms, depending on the

jkfidxj kiXZb- P_\ ZfXjkXc Xi\Xj Xi\ dfi\ jljZ\gk`Yc\ kf [XdX^\ ZXlj\[ Yp k_\ ZfdY`eXk`fe f] Yfk_ _`^_ n`e[j

and tidal surge. Inland areas, especially those in floodplains, are also at risk for flooding because of heavy rain

and winds. The majority of damage following coastal storms often results from residual wind damage and

inland flooding, as was demonstrated during recent tropical storms.

New Jersey and its coastal communities are vulnerable to the damaging impacts of major storms along its

127 miles of coastline. As development and re-development increase, less-intense storms and sea-level rise

n`cc c\X[ kf Zfjkcp jkfid [XdX^\- K\n G\ij\pxj Zfastal zone includes portions of eight counties and 126

municipalities. The coastal boundary of New Jersey encompasses the Coastal Area Facility Review Act

(CAFRA) area and the New Jersey Meadowlands District. Figure 5.4.2-2 shows New Jersey and the

highlighted coastal zone area. Essex County is not located in either the CAFRA zone or Meadowlands;

however, the County is considered a coastal area. The coastal area includes coastal waters to the limit of tidal

influence including: the Atlantic Ocean (to the limit of New Jersey's seaward jurisdiction); Upper New York

Bay, Newark Bay, Raritan Bay and the Arthur Kill; the Hudson, Raritan, Passaic, and Hackensack Rivers, and

the tidal portions of the tributaries to these bays and rivers. The Delaware River and Bay and other tidal

streams of the Coastal Plain are also in the coastal area, as is a narrow band of adjacent uplands in the

Waterfront Development area beyond the CAFRA area (NJDEP 2014).
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Essex County is located within the New York-New Jersey Harbor Estuary (Newark Bay) (see Figure 5.4.1-3 in

Coastal Erosion for a map of the Estuary). Located in the New York & New Jersey Harbor Estuary, Newark

Bay is the center of the most urbanized and industrialized parts of the country. Newark Bay is approximately

six miles long and one mile wide and is located at the confluence of the Passaic and Hackensack Rivers,

between the shores of Newark and Elizabeth to the west, Jersey City and Bayonne to the east, and Staten Island

to the south. Newark Bay is linked to Upper and Lower New York Bay by the Kill van Kull and the Arthur

Kill. Port Newark is located on the western shore of Newark Bay (Our Newark Bay 2014).

KL>>xj E`jkfi`ZXc Elii`ZXe\ PiXZbj kffc `j X glYc`Z `ek\iXZk`m\ dXgg`e^ Xggc`ZXk`fe k_Xk [`jgcXpj >kcXek`Z

Basin and East-Central Pacific Basin tropical cyclone data. This interactive tool catalogs tropical cyclones that

have occurred from 1842 to 2012 (latest date available from data source). Between 1842 and 2012, 32 tropical

cyclones tracked within 65 nautical miles of Essex County. Figure 5.4.2-3 displays tropical cyclone tracks for

Essex County that tracked with 65 nautical miles between 2008 and 2012.

� :8EB6�/).),(-��! :CD? B:42<�,B? @:42<�+D? B= �2> 5�! EBB:42> 6�,B24;C�� � � � �D? �� � � � �
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@RMPK @SPHG

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, in a highly populated, and developed area with

little or no natural buffers (for example, barrier islands, coral reefs, and coastal vegetation).

The most common reference to a return period for storm surges has been the elevation of the coastal flood

having a 1% chance of being equaled or exceeded in any given year, also known as the 100-year flood.

Detailed hydraulic analyses include establishing the relationship of tide levels with wave heights and wave

run-up. The storm surge inundation limits for the 1% annual chance coastal flood event are a function of the

combined influence of the water surface elevation rise and accompanying wave heights and wave run-up along

the coastline.

The risk of storm surge elevations higher than 7 feet exists along certain coastal segments of Oregon,

Washington, and Alaska; and in every coastal state from Texas to New Jersey. A storm surge associated with

storms of longer recurrence intervals may result in more storm surge flooding, higher water levels, larger

waves, and an increased likelihood of dune overwash, wave damage, and possible breaching of barrier islands.

In addition to the coastal zone, the entire State, including Essex County, is vulnerable to hurricanes and

kifg`ZXc jkfidj+ [\g\e[`e^ fe k_\ jkfidxj kiXZb- P_\ ZfXjkXc Xi\Xj Xi\ dfi\ jljZ\gk`Yc\ kf [XdX^\ ZXlj\[ Yp

the combination of both high winds and tidal surge. Inland areas, especially those in floodplains, are also at

risk for flooding because of heavy rain and winds. The majority of damage following hurricanes and tropical

storms often results from residual wind damage and inland flooding, as was demonstrated during recent

tropical storms.

>j efk\[+ `ele[Xk`fe ]ifd jkfid jli^\ _Xj [\mXjkXk`e^ `dgXZkj fe k_\ OkXk\xj ZfXjkXc Zfddle`k`\j- P_\ Q-O-

Army Corps of Engineers (USACE), in cooperation with FEMA, initially prepared Sea, Lake and Overland

Surge from Hurricanes (SLOSH) inundation maps. SLOSH maps represent potential flooding from worst-case

combinations of hurricane direction, forward speed, landfall point, and high astronomical tide. It does not

include riverine flooding caused by hurricane surge or inland freshwater flooding. The mapping was developed

for the coastal communities in New Jersey using the computer model to forecast surges that occur from wind

and pressure forces of hurricanes coastline topography. In New Jersey, hurricane category is the predominant

factor in worst-case hurricane surges. The resulting inundation areas are grouped into Category 1 and 2

(dangerous), Category 3 (devastating), and Category 4 (catastrophic) classifications. The hurricane category

refers to the Saffir/Simpson Hurricane Intensity Scale, summarized below.

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 categoip (0 k_ifl^_ 3)- Pf Xjj\jj k_\ McXee`e^ >i\Xxj \ogfjli\ kf k_\

hurricane/tropical surge, a spatial analysis was conducted using the SLOSH model. The SLOSH boundaries do

not account for any inland flash flooding. Figure 5.4.2-4 below illustrates these SLOSH zones.
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6SPPIEDLG DLF APMNIEDJ @RMPK

The extent of a hurricane is categorized in accordance with the Saffir-Simpson Hurricane Scale. The Saffir-

Simpson Hurricane Wind Scale is a 1-to-4 iXk`e^ YXj\[ fe X _lii`ZXe\xj jljkX`e\[ n`e[ jg\\[- P_`j jZXc\

estimates potential property damage. Hurricanes reaching Category 3 and higher are considered major

hurricanes because of their potential for significant loss of life and damage. Category 1 and 2 storms are still

dangerous and require preventative measures (NOAA 2013b). Table 5.4.2-2 presents this scale, which is used

to estimate the potential property damage and flooding expected when a hurricane makes landfall.

HNOXR /).),(,) HUR GNSSV^(GVY\_[Z GPNXR

7N`RT[^e KVZQ G\RRQ $Y\U% 9d\RP`RQ 8NYNTR

1 74-95 mph

Very dangerous winds will produce some damage: Homes with well-constructed

frames could have damage to roof, shingles, vinyl siding, and gutters. Large

branches of trees will snap and shallowly rooted trees may be toppled. Extensive

damage to power lines and poles likely will result in power outages that could last a

few to several days.

2 96-110 mph

Extremely dangerous winds will cause extensive damage: Homes with well-

constructed frames could sustain major roof and siding damage. Many shallowly

rooted trees will be snapped or uprooted and block numerous roads. Near-total

power loss is expected with outages that could last from several days to weeks.

3

(major)
111-129 mph

Devastating damage will occur: Homes with well-built frames may incur major

damage or removal of roof decking and gable ends. Many trees will be snapped or

uprooted, blocking numerous roads. Electricity and water will be unavailable for

several days to weeks after the storm passes.

4

(major)
130-156 mph

Catastrophic damage will occur: Homes with well-built frames can sustain severe

damage with loss of most of the roof structure and/or some exterior walls. Most

trees will be snapped or uprooted and power poles downed. Fallen trees and power

poles will isolate residential areas. Power outages will last weeks to possibly

months. Most of the area will be uninhabitable for weeks or months.

5

(major)
>157 mph

Catastrophic damage will occur: A high percentage of framed homes will be

destroyed, with total roof failure and wall collapse. Fallen trees and power poles will

isolate residential areas. Power outages will last for weeks to possibly months. Most

of the area will be uninhabitable for weeks or months.

EW\YLN0 AB44 ,*+-K

AW[NZ0 UXQ 2 @RTNZ XNY QW\Y

3 2 ;YNJ[NY [QJV

;GDL ?GRSPL >GPIMF

In evaluating the potential for hazard events of a given magnitude, a mean return period (MRP) is often used.

The MRP provides an estimate of the magnitude of an event that may occur within any given year based on

past recorded events. MRP is the average period of time, in years, between occurrences of a particular hazard

event, equal to the inverse of the annual frequency of exceedance (Dinicola 2009).

Figure 5.4.2-5 and Figure 5.4.2-6 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 Hazards U.S. Multi-Hazard (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 Essex County range from Tropical Storm to Category 1 hurricane speeds for the 100-year MRP event. The

maximum 3-second gust wind speeds for Essex County range from Category 1 to Category 2 hurricane speeds
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for the 500-year MRP event. The associated impacts and losses from these 100-year and 500-year MRP

hurricane event model runs are reported in the Vulnerability Assessment.
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P_\ \ok\ek f] X KfixBXjk\i ZXe Y\ ZcXjj`]`\[ Yp d\k\fifcf^`cal measurements and by evaluating its societal

`dgXZkj- KL>>xj KXk`feXc @c`dXk`Z AXkX @\ek\i (K@A@) `j Zlii\ekcp gif[lZ`e^ k_\ N\^`feXc Oefn]Xcc Fe[\o

(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 Census). The NCDC has

analyzed and assigned RSI values to over 500 storms since 1900 (NOAA-NCDC 2011). Table 5.4.2-3

presents the five categories.

HNOXR /).),(-) FG> FNZWVZT 7N`RT[^VR_

7N`RT[^e 8R_P^V\`V[Z FG> JNXaR

1 Notable 1-3

2 Significant 3-6

3 Major 6-10

4 Crippling 10-18

5 Extreme 18.0+

EW\YLN0 AB44'A676 ,*++

DE= DNPRWVJT EVW^OJTT =VMN_

KfixBXjk\ij _Xm\ k_\ gfk\ek`Xc kf `dgXZk jfZ`\kp kf X ^i\Xk\i \ok\ek k_Xe _lii`ZXe\j Xe[ kfieX[f\j- P_\j\

storms often have a diameter three to four times larger than a hurricane and therefore, impact much larger

Xi\Xj- Jfi\ _fd\j Xe[ gifg\ik`\j Y\Zfd\ jljZ\gk`Yc\ kf [XdX^\ Xj k_\ j`q\ Xe[ jki\e^k_ f] X KfixBXjk\i

`ek\ej`]`\j (Okfid Ofclk`fe+ 1/02)- P_\ j\m\i`kp f] X KfixBXjk\i [\g\e[j fe j\m\iXc ]XZkfij `eZcl[`e^ X

reg`fexj Zc`dXkfcf^`ZXc jljZ\gk`Y`c`kp kf jefnjkfidj+ jefn]Xcc Xdflekj+ jefn]Xcc iXk\j+ n`e[ jg\\[j+

temperatures, visibility, storm duration, topography, time of occurrence during the day (e.g., weekday versus

weekend), and time of season.

@RMPK @SPHG

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, in a highly populated, and developed area with

little or no natural buffers (for example, barrier islands, coral reefs, and coastal vegetation).

The most common reference to a return period for storm surges has been the elevation of the coastal flood

having a one-percent chance of being equaled or exceeded in any given year, also known as the 100-year

flood. Detailed hydraulic analyses include establishing the relationship of tide levels with wave heights and

wave run-up. The storm surge inundation limits for the one-percent annual chance coastal flood event are a

function of the combined influence of the water surface elevation rise and accompanying wave heights and

wave run-up along the coastline.

The risk of storm surge elevations higher than seven feet exists along certain coastal segments of Oregon,

Washington, and Alaska; and in every coastal state from Texas to New Jersey. A storm surge associated with

storms of longer recurrence intervals may result in more storm surge flooding, higher water levels, larger

waves, and an increased likelihood of dune overwash, wave damage, and possible breaching of barrier islands.
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Similar to flood and hurricanes, storms are often categorized by return frequencies (e.g. this was a 100-year

storm, etc.). However, there are several shortcomings related to trying to categorize storms by return

frequencies. First, the historical record of storms is relatively short to accurately assess the true long-term

frequency of long period events. Most records only go back about 100 years. It is a little like sampling 20

ocean waves and making a conclusion of the full range of wave amplitudes in that part of the ocean. Second,

when it comes to coastal flood impacts, it is not a level playing field. Sea level rise changes the vulnerability

such that storms previously calculated at an average 100-year frequency will occur considerably more often.

Determining how well that can be quantified is dependent on the accuracy of sea level rise predictions. Third,

coastal flood impacts can vary significantly from one locality to another depending upon such factors as

onshore wind component and incidence of wave activity to the coastline. Fourth, a storm may have been a

100-year storm for coastal flooding but a 10-year storm for wind, snowfall or rainfall. Also, the impact of a

storm can be compounded if it has multiple severe dimensions (e.g. major coastal flooding in addition to very

heavy snow and extreme winds) or if it impacts such a large area that mutual aid cannot be exercised. Fifth,

development along the coastline or in other vulnerable areas can significantly increase the impact of a storm.

Thus, the same storm in 1950 might not have generated the same amount of damage as now with the increased

coastal development.

Fe X[[`k`fe+ k_\i\ `j X ^i\Xk [\Xc f] d`jle[\ijkXe[`e^ jliifle[`e^ k_\ i\]\i\eZ\ kf X u0//-p\Xi jkfidv fi X

return frequency of 100 years. Similar to the flood events, a 100-year storm event does not mean that one

should expect such a storm (or a storm of greater intensity) once every 100 years. Instead, a 100-year storm, to

use that frequency as an example, is best described as a 1% chance of a storm that magnitude occurring in any

given year. There might be two or three such storms in one hundred year period and then no more for the next

200 or 300 years.

D^RbV[a_ CPPa^^RZPR_ NZQ @[__R_

Many sources provided historical information regarding previous occurrences and losses associated with

coastal storm events throughout New Jersey and Essex County. With so many sources reviewed for the

purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

Between 1954 and 2014, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New

Jersey for 16 coastal storm-related events, classified as one or a combination of the following disaster types:

_lii`ZXe\+ kifg`ZXc jkfid+ j\m\i\ jkfid+ ]cff[`e^+ KfixBXjk\i+ kifg`ZXc [\gi\jj`fe+ ZfXjkXc jkfid+ _`^_ k`[\j+ Xe[

heavy rain. Of those events, Essex County has been included in eight coastal storm-related declarations (EM

and DR) (FEMA 2014).

For this 2015 Plan Update, known coastal storm events that have impacted Essex County between 2007 and

2014 are identified in Table 5.4.2-4. With coastal storm documentation for New Jersey and Essex County

being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.2-4 may not

include all events that have occurred in the County. Please see Section 9 for detailed information regarding

impacts and losses to each municipality.
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6SPPIEDLG @DLFW

Hurricane Sandy caused widespread damage after it came inland near Atlantic City on October 29, 2012. It

was a Category 1 hurricane as it approached the New Jersey coastline and a post-tropical cyclone as it came

ashore near Atlantic City. The storm brought hurricane-force wind gusts to coastal and inland sections, nearly

a foot of rain in southern New Jersey, and a record storm surge along the coast and in adjacent waterbodies.

Hurricane Sandy impacted roadways, rail and air transportation, and the power grid across the State.

In Essex County, freight movement at Port Authority facilities in Newark and County and regional facilities

cfZXk\[ `e mlce\iXYc\ Xi\Xj+ Bjj\o @flekpxj dle`Z`gXc`k`\j+ i\j`[\ekj Xe[ Ylj`e\jj\j Xcjf jl]]\i\[ cfjj\j ]ifd

wind and water damage. The most significant riverine flooding area in Essex County is related to the large

Flood Hazard (A Zone) along the western Passaic River corridor in Fairfield, West Caldwell, Roseland,

Livingston and Millburn. There was less direct exposure along the eastern Passaic River corridor except where

the River becomes tidally influenced in parts of Nutley and Belleville along State Highway 21 and in portions

of the downtown and Ironbound in Newark. Townships such as Montclair, Bloomfield and Nutley, located

Xcfe^ Pfe\pxj ?iffb Xe[ k_\ P_`i[ N`m\i+ Xcjf \og\iienced property losses due to flooding during Sandy and

Irene. The Essex County Board of Taxation identified substantial ratable loses because of Hurricane Sandy.

Table 5.4.2-5 outlines the amount of ratable loss due to the storm in Essex County.

HNOXR /).),(/) =a^^VPNZR GNZQe FN`NOXR @[__ >QRZ`VSVRQ VZ 9__Rd 7[aZ`e

AaZVPV\NXV`e FN`NOXR @[__

Belleville $259,600

Bloomfield $77,200

Essex Fells $394,800

Irvington $104,000

Livingston $141,800

Millburn $172,900

Montclair $2,005,900

Nutley $228,600

South Orange $174,500

West Orange $549,300

Total $4,108,600

EW\YLN0 8ZZN_ 6W\V[` 5WJYM WO FJ_J[RWV& ,*+-

Hurricane Sandy also brought economic impacts associated with the storm, including loss of wages. Rutgers

Qe`m\ij`kpxj OZ_ffc f] MlYc`Z >]]X`ij Xe[ >[d`e`jkiXk`fe `e K\nXib i\Z\ekcp Zfdgc\k\[ k_\ uP_\ FdgXZk f]

Olg\ijkfid OXe[p fe K\n G\ij\p Pfnej Xe[ Eflj\_fc[jv `e LZkfY\i f] 1/02- P_`j i\gfik gifm`[\[ Xe[ `e-

depth analysis of the lost wages. The report indicated that there was an approximate $59 million dollar loss in

wages as a result of Hurricane Sandy in the County. The report also identified that there was an approximate

average of six days of power loss in the County. The estimate was based on the average number of days the

public schools were closed in the County.

D^[ONOVXV`e [S ;a`a^R CPPa^^RZPR_

It is estimated that Essex 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.
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In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for drought in the County is considered

wfZZXj`feXcx (c`b\cp kf fZZli n`k_`e 0// p\Xij+ Xj gi\j\ek\[ `e PXYc\ 4-2-3).

The following provides probability of each type of coastal storm discussed in this section.

6SPPIEDLG DLF APMNIEDJ @RMPK

The NOAA Hurricane Research Division published a map (included as Figure 5.4.2-8) showing the chance

that a tropical storm or hurricane (of any intensity) will affect a given area during the hurricane season (June to

November). This analysis was based on historical data from 1944 to 1999. Based on this analysis, Essex

County has a 12% to 18% chance of a tropical storm or hurricane affecting the area each year. The probability

increases as you move from the northwest portion of the State to the southeast, with the highest probability

along the coast in Cape May and Atlantic Counties.

;VTa^R /).),(1) 5`XNZ`VP 6N_VZ H^[\VPNX 7ePX[ZR D^[ONOVXV`VR_

Source: NOAA 2010
Note: The black circle was added to indicate the approximate location of the State of New Jersey

A similar analysis was conducted to determine the probability that a major hurricane (Category 3, 4, or 5) will

directly affect the area during hurricane season (June through November). The analysis was based on historic

data from 1944 to 1999 for hurricanes within approximately 30 miles of the identified area. This analysis

indicates that Essex County has a less than 1% chance per year of a Category 3, 4, or 5 hurricane approaching

the southern portion of the State (NOAA 2010). Major hurricanes are rare along the mid-Atlantic coast;

therefore, determining and obtaining a realistic probability is extremely difficult.
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the long-term. High activity seasons are when storm activity exceeds the historical 75th 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 75th percentile; meaning this number of

storms are expected to occur during three out of four years (East Coast Winter Storms, 2013).

7XVYN`R 7UNZTR >Y\NP`_

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-
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2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4 °F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

Nfik_\ie Xe[ jflk_\ie K\n G\ij\p _Xm\ Y\Zfd\ n\kk\i fm\i k_\ gXjk Z\eklip- Kfik_\ie K\n G\ij\pxj 0860-

1/// gi\Z`g`kXk`fe Xm\iX^\ nXj fm\i 4v (01%) ^i\Xker than the average from 1895-1970. Southern New Jersey

Y\ZXd\ 1v (4%) n\kk\i cXk\ `e k_\ 1/k_ Z\eklip (L]]`Z\ f] K\n G\ij\p OkXk\ @c`dXkfcf^`jk)- >m\iX^\ XeelXc

precipitation is projected to increase in the region by 5% by the 2020s and up to 10% by the 2050s. Most of the

additional precipitation is expected to come during the winter months (New York City Panel on Climate

Change [NPCC] 2009).

Precipitation measurements indicate both northern and southern New Jersey have become wetter over the past

century- Kfik_\ie K\n G\ij\pxj 0860-2000 precipitation average was over five inches (12%) greater than the

average from 1895-1970. Southern New Jersey became two inches (5%) wetter late in the 20th century (Office

of New Jersey State Climatologist). Average annual precipitation is projected to increase in the region by 5%

by the 2020s and up to 10% by the 2050s. Most of the additional precipitation is expected to come during the

winter months (New York City Panel on Climate Change [NPCC] 2009). Figure 5.4.2-9 shows the frequency

of heavy precipitation events in the northeastern United States.
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Ofd\ Zc`dXkfcf^`jkj gi\[`Zk k_Xk Zc`dXk\ Z_Xe^\ dXp gcXp X ifc\ `e k_\ ]i\hl\eZp Xe[ `ek\ej`kp f] KfixBXjk\ij-

Pnf `e^i\[`\ekj Xi\ e\\[\[ kf gif[lZ\ jkife^ KfixBXjk\ij Xe[ `ek\ej\ jefn]Xcc9 (0) k\dg\iXkli\j n_`Z_ Xre

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.

A 2013 report by Rutgers University indicates that sea level has been steadily rising with sea levels along the

New Jersey coastline rising faster than the global average. Continued Seal Level Rise could indicate more

frequent and more severe coastal flooding events (Rutgers 2013b). Flooding events associated with storm

surge caused by hurricanes and tropical storms could therefore also increase. Section 5.4.1 (Coastal Erosion)

ZfekX`ej X [`jZljj`fe f] k_\ OkXk\xj \]]fikj kf X[[i\jj j\X c\m\c i`j\-
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the coastal storm hazard, all of Essex County has been identified as exposed. Therefore, all assets in

the County (population, structures, critical facilities and lifelines), as described in the County Profile (Section

4), are exposed and potentially vulnerable to coastal storms. The following text evaluates and estimates the

potential impact of the coastal storm hazard on the County including:

' Overview of vulnerability

' Data and methodology used for the evaluation

' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development

' Effect of climate change on vulnerability

' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan

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

CbR^bVRc [S JaXZR^NOVXV`e

The high winds and air speeds of a hurricane often result in power outages, disruptions to transportation

corridors and equipment, loss of workplace access, significant property damage, injuries and loss of life, and

the need to shelter and care for individuals impacted by the events. A large amount of damage can be inflicted

by trees, branches, and other objects that fall onto power lines, buildings, roads, vehicles, and, in some cases,

people. Additionally, hurricanes can cause storm surge related damages along the coast.

Al\ kf Bjj\o @flekpxj cocation along the Newark Bay and the Passaic River, the loss associated with coastal

storms is primarily associated with storm-related rains, storm surge and severe winds. The County has

experienced flooding in association with hurricanes and tropical storms in the past. Please refer to Section

4-3-4 (Ccff[) ]fi dfi\ `e]fidXk`fe fe k_\ @flekpxj mlce\iXY`c`kp kf the flood _XqXi[ Xe[ k_\ @flekpxj ZfXjkXc

mlce\iXY`c`kp `e[\o k_Xk Xjj\jj\j k_\ @flekpxj mlce\iXY`c`kp kf ZfXjkXc _XqXi[j-

The entire inventory of the County is at risk of being damaged or lost due to impacts of coastal storms. Certain

areas, infrastructure, and types of building are at greater risk than others due to proximity to coastal waters,

falling hazards, their manner of construction. Potential losses associated with high winds were calculated for

Essex County for the 100-year and 500-year MRP wind events. In addition, the coastal areas are vulnerable to

hurricane storm surge. The impacts on population, existing structures and critical facilities are presented

below, following a summary of the data and methodology used.

8N`N NZQ AR`U[Q[X[Te

After reviewing historic data, the HAZUS-MH methodology and model were used to analyze the coastal storm

hazard for Essex County. Data used to assess this hazard include data available in the HAZUS-MH 2.1

hurricane model, professional knowledge, information provided by the Planning Committee.

A probabilistic scenario was run for the County for annualized losses and the 100- and 500-year MRPs were

examined for the wind hazard. These results are shown in Figures 5.4.2-6 and 5.4.2-7, earlier in this section,

which show the HAZUS-MH maximum peak gust wind speeds that can be anticipated in the study area

associated with the 100- and 500-year MRP events. The estimated hurricane storm track for the 100- and 500-

year events is also shown.
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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. Hurricane and inventory data available in HAZUS-MH

were used to evaluate potential losses from the 100- and 500-year MRP events (severe wind impacts).

P_\ uSea t Lake Overland Surge from Hurricanes t SLOSH Model, which represents potential flooding from

worst-case combinations of hurricane direction, forward speed, landfall point, and high astronomical tide was

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 National Weather Service 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 analysis for the exposure of population, general building stock, and critical facilities are

cumulative in nature. For example, if a facility is located within the category 1 SLOSH zone is also located

within the category 2 SLOSH zone. The assumption is that if a facility is affected by a category 1 storm it

would also be affected by a category 2 or 3 storm event. For this purposes of this assessment, the

population/demographic data presented include only those Census blocks whose geometric centers fall within

the identified hazard areas. Therefore, the assessment is likely to underestimate the population exposed.

Impacts to life, health, and safety and structures are discussed below using the methodology described above.

>Y\NP` [Z @VSR' =RNX`U NZQ GNSR`e

The impact of a hurricane 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. It is assumed that the entire

County population is exposed to the hurricane hazard. Please refer to Section 4 (County Profile) for the total

Essex County population vulnerable to this hazard.

To estimate the population in the hurricane inundation zones, the sum of the population in all Census Blocks

with their centroid located in the SLOSH zone was calculated for each participating municipality Table 5.4.2-6

summarizes the approximate population located in the hurricane inundation zones based on 2010 Census data.

P_`j \ogfjli\ XeXcpj`j `j c`d`k\[ Yp k_\ @\ejlj ?cfZb Xe[ OILOE qfe\ Zfe]`^liXk`fej- F] X ?cfZbxj Z\ekif`[ `j

not located within the underlying SLOSH zone it will not produce a result. For example, a portion of Newark

is located within the Category 1 and Category 2 SLOSH inundation zones, however the Census Block centroid

is not located within the SLOSH, even though a portion of the Block is located within the SLOSH zone. This

circumstance does not produce an exposure result. Refer to Section 5.4.5 (Flood) for the population located in

the coastal flood zones (V-zones).

HNOXR /).),(0) 5\\^[dVYN`R D[\aXN`V[Z VZ `UR =a^^VPNZR >ZaZQN`V[Z M[ZR_

AaZVPV\NXV`e

H[`NX

D[\aXN`V[Z

$,*+*

7RZ_a_%

9_`VYN`RQ D[\aXN`V[Z VZ G@CG= >ZaZQN`V[Z M[ZR_

7N` + 7N` , 7N` - 7N` .

Township of Belleville 35,926 0 1,488 2,369 2,523

Township of Bloomfield 47,315 0 0 0 0

Borough of Caldwell 7,822 0 0 0 0

Township of Cedar Grove 12,411 0 0 0 0

City of East Orange 64,270 0 0 0 0

Borough of Essex Fells 2,113 0 0 0 0
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AaZVPV\NXV`e

H[`NX

D[\aXN`V[Z

$,*+*

7RZ_a_%

9_`VYN`RQ D[\aXN`V[Z VZ G@CG= >ZaZQN`V[Z M[ZR_

7N` + 7N` , 7N` - 7N` .

Township of Fairfield 7,466 0 0 0 0

Borough of Glen Ridge 7,527 0 0 0 0

Township of Irvington 53,926 0 0 0 0

Township of Livingston 29,366 0 0 0 0

Township of Maplewood 23,867 0 0 0 0

Township of Millburn 20,149 0 0 0 0

Township of Montclair 37,669 0 0 0 0

City of Newark 277,140 5,038 40,919 60,909 65,367

Borough of North Caldwell 6,183 0 0 0 0

Township of Nutley 28,370 0 191 398 987

City of Orange Township 30,134 0 0 0 0

Borough of Roseland 5,819 0 0 0 0

Township of South Orange Village 16,198 0 0 0 0

Township of Verona 13,332 0 0 0 0

Township of West Caldwell 10,759 0 0 0 0

Township of West Orange 46,207 0 0 0 0

Essex County (Total) 783,969 5,038 42,598 63,676 68,877

EW\YLN0 G(E( 6NVZ\Z ,*+* JVM A>B8@

AW[NZ0 6J[ 2 6J[NPWY` <\YYRLJVN

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 estimates

there will be 0 displaced households and 0 people that may require temporary shelter due to a 100-year MRP

event. For a 500-year MRP event, HAZUS-MH estimates 422 households will be displaced and 127 people

will require short-term sheltering. Refer to Table 5.4.2-7 which summarizes the sheltering estimates for the

100- and 500-year MRP events by municipality. Please note these estimates are based on wind speed only and

do not account for sheltering needs associated with flooding and storm surge that may accompany coastal

storm events.
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HNOXR /).),(1) GURX`R^VZT BRRQ_ S[^ `UR +**( NZQ /**(eRN^ AFD =a^^VPNZR 9bRZ`

AaZVPV\NXV`e

+**(LRN^ AFD /**(LRN^ AFD

8V_\XNPRQ

=[a_RU[XQ_

DR[\XR FR]aV^VZT

GU[^`(HR^Y

GURX`R^

8V_\XNPRQ

=[a_RU[XQ_

DR[\XR

FR]aV^VZT

GU[^`(HR^Y

GURX`R^

Township of Belleville 0 0 22 5

Township of Bloomfield 0 0 28 6

Borough of Caldwell 0 0 7 2

Township of Cedar Grove 0 0 4 1

City of East Orange 0 0 57 20

Borough of Essex Fells 0 0 0 0

Township of Fairfield 0 0 1 0

Borough of Glen Ridge 0 0 2 0

Township of Irvington 0 0 51 17

Township of Livingston 0 0 3 0

Township of Maplewood 0 0 7 2

Township of Millburn 0 0 6 1

Township of Montclair 0 0 18 4

City of Newark 0 0 147 52

Borough of North Caldwell 0 0 1 0

Township of Nutley 0 0 12 2

City of Orange Township 0 0 29 9

Borough of Roseland 0 0 1 0

Township of South Orange Village 0 0 3 1

Township of Verona 0 0 5 0

Township of West Caldwell 0 0 1 0

Township of West Orange 0 0 17 5

Essex County (Total) 0 0 422 127

EW\YLN0 <4IGE'@< ] ,(+ #G(E( 6NVZ\Z ,***$

AW[N0 EQNT[NYRVP NZ[RUJ[NZ JYN KJZNM WV [QN MNOJ\T[ ,*** G(E( 6NVZ\Z MJ[J RV <4IGE'@<( FQNYNOWYN& [QNZN JYN LWVZNY]J[R]N NZ[RUJ[NZ PR]NV

[QN RVLYNJZN RV XWX\TJ[RWV JZ RVMRLJ[NM K` [QN ,*+* G(E( 6NVZ\Z MJ[J(

Economically disadvantaged populations are more vulnerable because they are likely to evaluate their risk and

make decisions based on the major economic impact to their family and may not have funds to evacuate. The

population over the age of 65 is also more vulnerable and, physically, they may have more difficulty

evacuating. The elderly are considered most vulnerable because they require extra time or outside assistance

during evacuations and are more likely to seek or need medical attention which may not be available due to

isolation during a storm event. Please refer to Section 4 for the statistics of these populations.
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After considering the population exposed to the hurricane hazard, the value of general building stock exposed

to and damaged by 100- and 500-year MRP hurricane wind event was considered. Potential damage is the

modeled loss that could occur to the exposed inventory, including damage to structural and content value based

on the wind-only impacts associated with a hurricane, followed by a consideration of wind and storm surge

impacts (using the methodology described earlier).

CILF$=LJW 7KNDERQ

The entire study area is considered at risk to the hurricane wind hazard. Please refer to Section 4 (County

Profile) which presents the total exposure value for general building stock by occupancy class for Essex

County.

Expected building damage was evaluated by HAZUS across the following wind damage categories: no
damage/very minor damage, minor damage, moderate damage, severe damage, and total destruction. Table
5.4.2-8 summarizes the definition of the damage categories.

HNOXR /).),(2) 8R_P^V\`V[Z [S 8NYNTR 7N`RT[^VR_

EaNXV`N`VbR 8NYNTR 8R_P^V\`V[Z

F[[S

7[bR^

;NVXa^R

KVZQ[c

8[[^

;NVXa^R_

F[[S

8RPW

AV__VXR

>Y\NP`_

[Z

KNXX_

F[[S

G`^aP`a^R

;NVXa^R

KNXX

G`^aP`a^R

;NVXa^R

No Damage or Very Minor Damage

Little or no visible damage from the outside.

No broken windows, or failed roof deck.

Minimal loss of roof over, with no or very

Limited water penetration.

s1% No No No No No

Minor Damage

Maximum of one broken window, door or

garage door. Moderate roof cover loss that

can be covered to prevent additional water

entering the building. Marks or dents on walls

requiring painting or patching for repair.

>2% and

s04%

One

window,

door, or

garage

door

failure

No <5 impacts No No

Moderate Damage

Major roof cover damage, moderate window

breakage. Minor roof sheathing failure. Some

resulting damage to interior of building from

water.

>15% and

s4/%

> one and

s

the larger

of

20% & 3

1 to 3

panels

Typically

5 to 10

impacts

No No

Severe Damage

Major window damage or roof sheathing loss.

Major roof cover loss. Extensive damage to

interior from water.

>50%

> the larger

of 20% & 3

Xe[ s4/%

>3

and

s14%

Typically

10 to 20

impacts

No No

Destruction

Complete roof failure and/or, failure of wall

frame. Loss of more than 50% of roof

sheathing.

Typically

>50%
>50% >25%

Typically

>20

impacts

Yes Yes

EW\YLN0 <4IGE'@< <\YYRLJVN FNLQVRLJT @JV\JT

Table 5.4.2-9 summarizes the building value (structure only) damage estimated for the 100- and 500-year MRP
hurricane wind-only events. Damage estimates are regfik\[ ]fi k_\ @flekpxj gifYXY`c`jk`Z E>UQO-MH model
scenarios. The data shown indicates total losses associated with wind damage to building structure.
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The total damage to buildings (structure only) for all occupancy types across the County is estimated to be $59

million for the 100-year MRP wind-only event, and approximately $360 million for the 500-year MRP wind-

only event. The majority of these losses are to the residential building category.

Because of differences in building construction, residential structures are generally more susceptible to wind

damage than commercial and industrial structures. The damage counts include buildings damaged at all

severity levels from minor damage to total destruction. Total dollar damage reflects the overall impact to

buildings at an aggregate level.
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To estimate potential building exposure to storm surge, the SLOSH inundation zones were overlaid with

updated building inventory. The structures with their centroid in the inundation zones were used to calculate

the estimated exposure. Table 5.4.2-10 and Table 5.4.2-11 summarize the number of buildings and their

estimated building replacement cost value exposed to hurricane storm surge by jurisdiction.

HNOXR /).),(+*) BaYOR^ [S 6aVXQVZT_ VZ `UR =a^^VPNZR >ZaZQN`V[Z M[ZR_

AaZVPV\NXV`e

H[`NX BaYOR^ [S

6aVXQVZT_

BaYOR^ [S 6aVXQVZT_ VZ G@CG= >ZaZQN`V[Z M[ZR_

7N` + 7N` , 7N` - 7N` .

Township of Belleville 9,154 0 371 583 624

Township of Bloomfield 11,383 0 0 0 0

Borough of Caldwell 2,116 0 0 0 0

Township of Cedar Grove 3,815 0 0 0 0

City of East Orange 9,310 0 0 0 0

Borough of Essex Fells 760 0 0 0 0

Township of Fairfield 3,169 0 0 0 0

Borough of Glen Ridge 2,214 0 0 0 0

Township of Irvington 9,312 0 0 0 0

Township of Livingston 9,510 0 0 0 0

Township of Maplewood 7,275 0 0 0 0

Township of Millburn 6,291 0 0 0 0

Township of Montclair 10,486 0 0 0 0

City of Newark 38,329 493 5,639 8,283 8,952

Borough of North Caldwell 1,951 0 0 0 0

Township of Nutley 8,884 0 174 442 621

City of Orange Township 4,354 0 0 0 0

Borough of Roseland 1,616 0 0 0 0

Township of South Orange

Village
4,508 0 0 0 0

Township of Verona 3,907 0 0 0 0

Township of West Caldwell 3,634 0 0 0 0

Township of West Orange 12,688 0 0 0 0

Essex County 164,666 493 6,184 9,308 10,197

EW\YLN0 86B8@& ,*+.
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An exposure analysis was completed to assess the vulnerability of the residential and non-residential land uses

within the County to Sea, Lake and Overland Surge from Hurricanes (SLOSH). To estimate the land use

exposure to the Category 1 through Category 4 storm events, the SLOSH boundaries were overlaid upon the

2014 parcel data in GIS (2014 Essex County Planning) and used to calculate the estimated the number and area

of residential and non-residential properties exposed to this hazard.

The analysis shows while most of the residential properties in the County are not vulnerable to storm surge

caused by coastal storms, a substantial number of the residential properties in Newark are vulnerable.

Neighborhoods within the Ironbound section of Newark comprise the majority of the residential land uses

exposed to SLOSH. Approximately 0.4-percent of the total residential land use acreage and 0.6-percent of the

residential properties are located in the Category 1 storm inundation extent. However, approximately 15-

percent of the total residential land use area and 19-percent of the residential properties are located in the

Category 4 storm inundation extent. It is clear that the Newark Ironbound section is highly exposed and

vulnerable to storm surge.

The analysis shows a substantial number of the non-residential properties in the County are vulnerable to storm

surge as well- K\nXibxj cXi^\ Xi\X f] `e[ljki`Xc Xe[ Zfdd\iZ`Xc cXe[ lj\j X[aXZ\ek kf k_\ MXjjX`Z N`m\i Xe[

the Newark Bay account for the majority of the area exposed to this hazard. A substantial amount of the area is

associated with Newark International Airport and the Port of Newark. Approximately 33-percent of the total

non-residential land use acreage and 6-percent of the non-residential properties are located in the Category 1

storm inundation extent. However, approximately 65-percent of the total non-residential land use area and 36-

percent of the non-residential properties are located in the Category 4 storm inundation extent. It is clear that

the K\nXibxj FifeYfle[ j\Zk`fe Xe[ k_\ Zfdd\iZ`Xc Xe[ `e[ljki`Xc`q\[ j\Zk`fej f] k_\ BXjk SXi[ Xi\ _`^_cp

exposed and vulnerable to storm surge.
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Hurricanes and tropical storms also impact the economy, including: loss of business function (e.g., tourism,

recreation), damage to inventory, relocation costs, wage loss and rental loss due to the repair/replacement of

buildings. HAZUS-MH estimates the total economic loss associated with each storm scenario (direct building

losses and business interruption losses). Direct building losses are the estimated costs to repair or replace the

[XdX^\ ZXlj\[ kf k_\ Yl`c[`e^- P_`j `j i\gfik\[ `e k_\ uFdgXZk fe D\e\iXc ?l`c[`e^ OkfZbv j\Zk`fe [`jZljj\[

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 estimates $371,000 in business interruption costs (income

loss, relocation costs, rental costs and lost wages). For the 500-year MRP wind only event, HAZUS-MH

estimates nearly $180 million in business interruption losses for the County which includes loss of income,

relocation costs, rental costs and lost wages. Further HAZUS-MH estimates $8.5 million in loss of inventory.

HAZUS-MH 2.1 also estimates the amount of debris that may be produced a result of the 100- and 500-year

MRP wind events. Table 5.4.2-18 estimates the debris produced. Because the estimated debris production

does not include flooding, this is likely a conservative estimate and may be higher if multiple impacts occur.

According to the HAZUS-JE Elii`ZXe\ Qj\i JXelXc9 wThe Eligible Tree Debris columns provide estimates

of the weight and volume of downed trees that would likely be collected and disposed at public expense. As

discussed in Chapter 12 of the HAZUS-MH Hurricane Model Technical Manual, the eligible tree debris

estimates produced by the Hurricane Model tend to underestimate reported volumes of debris brought to

landfills for a number of events that have occurred over the past several years. This indicates that that there

may be other sources of vegetative and non-vegetative debris that are not currently being modeled in HAZUS.

For landfill estimation purposes, it is recommended that the HAZUS debris volume estimate be treated as an

approximate lower bound. Based on actual reported debris volumes, it is recommended that the HAZUS

results be multiplied by three to obtain an approximate upper bound estimate. It is also important to note that

the Hurricane Model assumes a bulking factor of 10 cubic yards per ton of tree debris. If the debris is chipped

prior to transport or disposal, a bulking factor of 4 is recommended. Thus, for chipped debris, the eligible tree

GHESLT WQNVOH TKQVNG EH OVNULRNLHG EZ +).[)
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Township of Belleville 600 6,001 0 14 0 191 0 1,757

Township of Bloomfield 782 8,075 0 12 13 493 105 4,471

Borough of Caldwell 170 1,966 0 1 0 303 0 2,699

Township of Cedar Grove 151 1,962 0 5 0 1,252 0 9,580

City of East Orange 828 8,475 0 8 52 378 490 3,592

Borough of Essex Fells 20 234 0 0 0 497 0 3,727

Township of Fairfield 323 3,625 0 18 334 1,670 1,135 5,677

Borough of Glen Ridge 66 798 0 1 0 286 0 2,827

Township of Irvington 925 9,695 0 25 26 198 247 1,824

Township of Livingston 445 4,119 0 7 450 2,860 2,821 18,455

Township of Maplewood 426 4,442 0 8 109 951 844 6,799

Township of Millburn 343 3,494 0 5 316 2,610 1,963 15,343

Township of Montclair 658 7,485 0 5 29 1,515 283 13,867

City of Newark 6,071 54,137 0 99 67 615 515 4,814

Borough of North Caldwell 45 563 0 1 0 957 0 8,518

Township of Nutley 554 5,532 0 8 19 379 185 3,659

City of Orange Township 538 5,603 0 8 46 209 432 1,994

Borough of Roseland 70 809 0 2 116 694 544 3,262

Township of South Orange Village 299 3,028 0 4 91 633 865 6,009

Township of Verona 185 2,259 0 3 0 775 0 6,778

Township of West Caldwell 131 1,599 0 4 134 841 752 5,644

Township of West Orange 645 6,709 0 10 234 3,265 1,762 22,643

Essex County 14,275 140,610 0 248 2,036 21,572 12,943 153,938
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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 (U.S. Environmental Protection Agency [EPA], 2006).

7UNZTR [S JaXZR^NOVXV`e

Essex County and its municipalities continue to be vulnerable to the coastal storm hazard. However, there are

several differences between the exposure and potential loss estimates between the 2015 HMP update and the

results in the original 2008 HMP. Their differences are due to changes in the HAZUS model and the new and

updated population (U.S. Census 2010) and building inventories available and used for this update.

Differences in exposure and potential losses estimated from the 2008 HMP can be attributed to the difference

in building stock inventory and methodology used for the risk assessment. For example, the 2008 HMP

building inventory used the default HAZUS-MH general building stock based on replacement cost value of the

structures. For this plan update, the potential loss analysis was conducted using a custom County-wide

building inventory using the most current tax record and parcel data provided by the County. For this risk

assessment, the improvement value of the buildings was used. The SLOSH analysis was conducted at the

structure-level allowing for more accurate exposure estimates.

For this plan update, the HAZUS-MH hurricane model was run for the entire County and reported at the

municipal level. The HAZUS-MH version 2.1 was utilized for this plan update and the hurricane model has

been enhanced since the 2008 HMP.

Overall, this vulnerability assessment using a more accurate and updated building inventory which provides

more accurate estimated exposure and potential losses for Essex County.

;a`a^R <^[c`U NZQ 8RbRX[\YRZ`

As discussed and illustrated in Section 4, areas targeted for future growth and development have been

identified across the County. Any areas of growth could be potentially impacted by the hurricane and tropical

storm hazard because the entire Planning Area is exposed and vulnerable to the wind and storm surge hazards

associated with these events. Areas targeted for potential future growth and development in the next five (5)

years have been identified across the County at the jurisdiction level. Refer to the jurisdictional annexes in

Volume II of this HMP.

5QQV`V[ZNX 8N`N NZQ BRd` G`R\_

Over time, the County will obtain additional data to support the analysis of this hazard. Data that will support

the analysis would include additional detail on past hazard events and impacts, building footprints and specific

building information such as details on protective features (for example, hurricane straps).
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the drought hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# 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 2007 and 2014.
# The vulnerability assessment section is new addition for the drought hazard. The vulnerability assessment

directly follows the hazard profile.

2+1+0+. IdaX[^W

ASlSdV =WeUd[bf[a`

Drought is a temporary irregularity and differs from aridity since the latter is restricted to low rainfall regions

and is a permanent feature of climate. Drought is a period characterized by long durations of below normal

precipitation. Drought conditions occur in virtually all climatic zones yet its characteristics vary significantly

from one region to another, since it is relative to the normal precipitation in that region. Drought can affect

agriculture, water supply, aquatic ecology, wildlife, and plant life.

There are four different ways that drought can be defined or grouped:

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

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

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

# Socioeconomic drought is associated with the supply and demand of an economic good with elements
of meteorological, hydrological, and agricultural drought. This differs from the aforementioned types
of drought because its occurrence depends on the time and space processes of supply and demand to
identify or classify droughts. The supply of many economic goods depends on weather (for example
water, forage, food grains, fish, and hydroelectric power). Socioeconomic drought occurs when the
demand for an economic good exceeds supply as a result of a weather-related shortfall in water supply
(National Drought Mitigation Center 2012).

Drought can produce a range of impacts that span many sectors of an economy and can reach beyond an area

experiencing physical drought. This exists because water is integral to our ability to produce goods and

provide services. Direct impacts of drought include reduced crop yield, increased fire hazard, reduced water

levels, and damage to wildlife and fish habitat. The consequences of these impacts illustrate indirect impacts
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that include: reduction in crop, rangeland, and forest productivity that may result in reduced income for

farmers and agribusiness, increased prices for food and timber, unemployment, reduced tax revenues due to

reduced expenditures, increased crime, foreclosures, migration, and disaster relief programs. The many

impacts of drought can be listed as economic, environmental, or social.

Economic impacts occur in agriculture and related sectors because of the reliance of these sectors on surface

and subsurface water supplies. Environmental impacts are the result of damage to plant and animal species,

wildlife habitat, and air and water quality, forest and grass fires, degradation of landscape quality, loss of

biodiversity, and soil erosion. Social impacts involve public safety, health, conflicts between water users,

reduced quality of life, and inequities in the distribution of impacts and disaster relief. A summary of potential

impacts associated with drought are identified in Table 5.4.3-1. This table includes only some of the potential

impacts of drought.

LST^W 2+1+0*.+ >Ua`a_[U) >`h[da`_W`fS^) S`V KaU[S^ B_bSUfe aX =dagYZf

>Ua`a_[U >`h[da`_W`fS^ KaU[S^

# Loss of national economic growth,
slowing down of economic
development

# Increased desertification - damage to
animal species

# Food shortages

# Loss of national economic growth,
slowing down of economic
development

# Reduction and degradation of fish
and wildlife habitat

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

# Damage to crop quality, less food
production

# Lack of feed and drinking water # Mental and physical stress

# Increase in food prices # Disease # Water user conflicts

# Increased importation of food
(higher costs)

# Increased vulnerability to predation # Political conflicts

# Insect infestation
# Loss of wildlife in some areas and too

many in others
# Social unrest

# Plant disease
# Increased stress to endangered

species

# Public dissatisfaction with
government regarding drought
response

# Loss from dairy and livestock
production

# Damage to plant species, loss of
biodiversity

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

# Increased number and severity of
fires

# Inequity in the distribution of
drought relief

# Disruption of reproduction cycles
(breeding delays or unfilled
pregnancies)

# Wind and water erosion of soils # Loss of cultural sites

# Increased predation # Loss of wetlands
# Reduced quality of life which leads

to changes in lifestyle

# Increased fire hazard - range fires
and wildland fires

# Increased groundwater depletion # Increased poverty

# Damage to fish habitat, loss from
fishery production

# Water quality effects # Population migrations

# Income loss for farmers and others
affected

# Increased number and severity of
fires

# Unemployment from production
declines

# Air quality effects

# Loss to recreational and tourism
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industry

# Loss of hydroelectric power

# Loss of navigability of rivers and
canals

Droughts are climatic patterns that occur over long periods of time. Only generalized warning can take place

due to the numerous variables that scientists have not pieced together well enough to make accurate and

precise predictions (NDMC Date Unknown).

Empirical studies conducted over the past century have shown that meteorological drought is never the result

of a single cause. It is the result of many causes, often synergistic in nature; these include global weather

patterns that produce persistent, upper-level high-pressure systems along the West Coast with warm, dry air

resulting in less precipitation (NDMC Date Unknown).

Scientists at this time do not know how to predict drought more than one month in advance for most locations.

Predicting drought depends on the ability to forecast precipitation and temperature. Anomalies of precipitation

and temperature may last from several months to several decades. How long they last depends on interactions

between the atmosphere and the oceans, soil moisture and land surface processes, topography, internal

dynamics, and the accumulated influence of weather systems on the global scale (NDMC Date Unknown).

EaUSf[a`

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, 2012). Figure

5.4.3-1 shows the climate divisions throughout the U.S. and Figure 5.4.3-2 shows the climate divisions of New

Jersey. Essex County is located in the Northern Climate Division.
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?[YgdW 2+1+0*.+ <^[_SfW =[h[e[a`e aX fZW MK

OdjgXZ7 KL>> /-./
KdiZ7 P]Z gZY X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ KZl GZghZn+ KZl GZghZn ^h Y^k^YZY ^cid i]gZZ Xa^bViZ Y^k^h^dch+

?[YgdW 2+1+0*/+ <^[_SfW =[h[e[a`e aX GWi CWdeWk

OdjgXZ7 KVi^dcVa SZVi]Zg OZgk^XZ %KSO& @a^bViZ MgZY^Xi^dc @ZciZg %@M@& /--2

KdiZh7 P]Z WajZ X^gXaZ ^cY^XViZh i]Z adXVi^dc d[ BhhZm @djcin+ P]Z @djcin ^h adXViZY ^c i]Z Kdgi]Zgc @a^bViZ A^k^h^dc d[ KZl GZghZn

. Kdgi]Zgc

/ Odji]Zgc
0 @dVhiVa
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Drought regions allow New Jersey to respond to changing conditions without imposing restrictions on areas

not experiencing water supply shortages. New Jersey is divided into six drought regions that are based on

regional similarities in water supply sources and rainfall patterns (Hoffman and Domber, 2003). 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.

Figure 5.4.3-3 shows the drought regions of New Jersey. Essex County is located in the Northeast Drought

Region.

?[YgdW 2+1+0*0+ =dagYZf JWY[a`e aX GWi CWdeWk

OdjgXZ7 KZl GZghZn AZeVgibZci d[ Bck^gdcbZciVa MgdiZXi^dc %KGABM& DSO /--1
KdiZ7 P]Z gZY X^gXaZ ^cY^XViZh i]Z adXVi^dc d[ BhhZm @djcin+ P]Z @djcin ^h adXViZY ^c i]Z Kdgi]ZVhi NZ\^dc d[ KZl GZghZn
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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 Date Unknown). Droughts are not usually associated with direct impacts on

people or property, but they can have significant impacts on agriculture, which can impact people indirectly.

When measuring the severity of droughts, analysts typically look at economic impacts on a planning area.

Unlike most disasters, droughts normally occur slowly but last a long time. On average, the nationwide annual

impacts of drought are greater than the impacts of any other natural hazard. They are estimated to be between

$6 billion and $8 billion annually in the U.S. and affect primarily the agriculture, transportation, recreation and

tourism, forestry, and energy sectors. Social and environmental impacts are also significant, although it is

difficult to put a dollar value on these impacts.

Drought affects groundwater sources, but generally not as quickly as surface water supplies. Groundwater

supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater

supplies are not replenished at a normal rate. This can lead to a reduction in groundwater levels and problems

such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep wells.

Reduced replenishment of groundwater affects streams also. Much of the flow in streams comes from

groundwater, especially during the summer when there is less precipitation and after snowmelt ends. Reduced

groundwater levels mean that even less water will enter streams when steam flows are lowest.

A drought directly or indirectly impacts all people in affected areas. A drought can result in farmers not being

able to plant crops or the failure of already planted crops. This results in loss of work for farm workers and

those in related food processing jobs. Other water-dependent industries are commonly forced to shut down all

or a portion of their facilities, resulting in further layoffs. A drought can harm recreational companies that use

water (e.g., swimming pools, water parks, and river rafting companies) as well as landscape and nursery

businesses because people will not invest in new plants if water is not available to sustain them.

>gdj\]i CcY^XZh

A number of drought indices are available from U.S. Geological Survey (USGS) and the New Jersey

Department of Environmental Protection (NJDEP) to assess the various impacts of dry conditions. However,

the USGS indicators are not used by NJDEP to a significant extent. The State uses a multi-index system that

takes advantage of some of these indices to determine the severity of a drought or extended period of dry

conditions.

HZl DZghZn >gdj\]i CcY^XZh

During the New Jersey droughts that occurred during 1998 and 1999, the NJDEP had difficulty comparing the

severity of drought throughout the state. To improve monitoring and measurement of drought severity from

region to region, NJDEP devised a unique set of indices specifically designed for the particular characteristics

and needs of the State. These were implemented in January 2001. This new set of statewide indicators

supplements the Palmer Drought Severity Index (PDSI) with the measurement of regional precipitation,

stream-flow, reservoir levels, and groundwater levels. New Jersey currently measures the status of each

indicator as near or above normal, moderately dry, severely dry, or extremely dry. The status is based on a

statistical analysis of historical values with generally the driest 10% being classified as extremely dry, from

10% to 30% as severely dry, and 30% to 50% as moderately dry.

When there is less precipitation than normal, New Jersey experiences drought. However, a few dry days or

even a month of dry weather does not create a water supply drought. It can take months of less than average
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rainfall to do this. The difference between the actual amount of precipitation measured during a month and the

historical average for that month is either a negative or positive number, indicating a deficit or surplus. The

monthly surplus or deficit can vary significantly from month-to-month and is not a good indicator of a water

supply drought. A better method to use is a running 3-month total. This number is the surplus or deficit in a

given month added to the values of the two previous months. To use the indicator on a daily basis,

precipitation during the previous 90-day period is compared to the average in past years. This data comes from

ONJSC and the NWS’s Middle Atlantic River Forecast Center (Hoffman and Domber, 2003). Precipitation

data is collected from NWS Cooperative Observing Program (COOP) Stations. COOP is a weather and

climate observing network that is made up of more than 11,000 volunteers that take observations. Data

collected support the NWS climate program and field observations. A COOP station is a site where

observations are taken. Observers typically record temperature and precipitation daily and send those reports

electronically to the NWS and NCDC (NWS 2013). Approximately 30 of the stations are augmented by

observations from Rutgers’s New Jersey Weather and Climate Network and New Jersey Community

Collaborative Rain, Hail, and Snow Network (Robinson 2013).

The Groundwater Level Index is based on the number of consecutive months that groundwater levels are

below normal (lowest 25% of period of record for the respective months). The U.S. Geological Survey

(USGS) monitors groundwater levels in a network of monitoring wells throughout New Jersey. Groundwater

condition maps showing areas of above normal, normal, and below normal (monthly conditions compared to

monthly normals) are provided by the USGS on a monthly basis.

The Stream Flow Index is based on the number of consecutive months that stream flow levels are below

normal (lowest 25% of period of record for the respective months). The USGS monitors stream flow in a

network of 111 gages throughout New Jersey. Stream flow conditions maps showing areas of above normal,

normal and below normal (monthly conditions compared to monthly normals) are provided by the USGS on a

monthly basis. In addition, USGS provides a table that describes the cumulative monthly stream flow

condition as normal, above normal, or below normal (USGS 2013).

New Jersey maintains a real-time groundwater level monitoring system consisting of seven observation wells

throughout the state. The network, a cooperative between the USGS and NJDEP, uses satellite telemetry to

provide observations in four-hour increments. Observations are available on the USGS website at

http://water.usgs.gov/nj/nwis/current/?type=gw. The primary purpose of the network is to provide information

regarding the status of wells throughout the state and to anticipate potential shortages (NJDEP 2002).

The Reservoir Index is based on the water levels of small, medium, and large index reservoirs across the state.

The reservoir level relative to normal conditions will be considered. The NJDEP maintains a listing of current

reservoir levels across the State and the Northeast. The current reservoir levels are available at

http://www.njdrought.org/reservoir.html.

New Jersey also maintains a real time Regional Drought Indicator Status, showing the level of 90-day

precipitation, 90-day stream flow, reservoir levels, the Delaware River Basin Commission reservoir levels, and

the unconfined groundwater levels in terms of dryness indices. These indicators determine the Declared

Drought Status for each drought region. The observations and status are available at

http://www.njdrought.org/status.html.

HVi^dcVa >gdj\]i CcY^XZh

Several indices developed by Wayne Palmer, the PDSI and Crop Moisture Index (CMI), as well as the

Standardized Precipitation Index (SPI), are useful for describing the many scales of drought. Other indices

include accumulated departure from normal stream flows, low-flow frequency estimates, and changes in water

storage, groundwater levels and rates of decline, and lake levels. Most commonly used indices that are used to
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measure or identify the severity and classification of past and present droughts primarily include, but not

limited to, the following:

The PDSI was developed in 1965 and indicates prolonged and abnormal moisture deficiency or excess. The

PDSI is an important climatological tool for evaluating the scope, severity, and frequency of prolonged periods

of abnormally dry or wet weather. It can be used to help delineate disaster areas and indicate the availability of

irrigation water supplies, reservoir levels, range conditions, amount of stock water, and potential intensity of

forest fires.

The PDSI has become the semi-official drought index. It is the most effective in determining long-term

droughts; it is not good with short-term forecasts. Table 5.4.3-2 lists the Palmer Classifications. A Palmer

Classification of 0 is used as normal and drought is shown in terms of 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.

LST^W 2+1+0*/+ I=KB <^See[X[USf[a`e

IS^_Wd <^See[X[USf[a`e =WeUd[bf[a`

4.0 or more extremely wet

3.0 to 3.99 very wet

2.0 to 2.99 moderately wet

1.0 to 1.99 slightly wet

0.5 to 0.99 incipient wet spell

0.49 to -0.49 near normal

-0.5 to -0.99 incipient dry spell

-1.0 to -1.99 mild drought

-2.0 to -2.99 moderate drought

-3.0 to -3.99 severe drought

-4.0 or less extreme drought

OdjgXZ7 KVi^dcVa Agdj\]i J^i^\Vi^dc @ZciZg %KAJ@& /-.0

MAOF MVabZg Agdj\]i OZkZg^in FcYZm

The CMI, developed by Wayne Palmer in 1968, can be used to measure the status of dryness or wetness

affecting warm season crops and field activities. It gives the short-term or current status of purely agricultural

drought or moisture surplus and can change rapidly from week to week (National Weather Service Climate

Prediction Center, 2005). The CMI responds more rapidly than the PDSI so it is more effective in calculating

short-term abnormal dryness or wetness affecting agriculture. CMI is designed to indicate normal conditions at

the beginning and end of the growing season; it uses the same levels as the Palmer Drought Severity Index

(NOAA Date Unknown).

The SPI is a probability index that considers only precipitation. It is based on the probability of recording a

given amount of precipitation. The probabilities are standardized so that an index of zero indicates the median

precipitation amount (half of the historical precipitation amounts are below the median, and half are above the

median). The index is negative for drought, and positive for wet conditions. The SPI is computed by National

Climatic Data Center (NCDC) for several time scales, ranging from one month to 24 months, to capture the

various scales of both short-term and long-term drought.
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The Keetch-Byram Drought Index (KBDI) is a drought index designed for fire potential assessment. It is a

number representing the net effect of evapotranspiration and precipitation in producing cumulative moisture

deficiency in deep duff and upper soil layers. The index increases each day without rain and decreases when it

rains. The scale ranges from 0 (no moisture deficit) to 800 (maximum drought possible). The range of the

index is determined by assuming that there is eight inches of moisture that is readily available to the vegetation

in saturated soil. For different soil types, the depth of soil required to hold eight inches of moisture varies. A

prolonged drought influences fire intensity, largely because more fuel is available for combustion. The drying

of organic material in the soil can lead to increased difficulty in fire suppression. The Precipitation Index is a

comparison of measured precipitation amounts (in inches) to historic normal precipitation. Cumulative

amounts for 3-, 6- and 12-month periods are factored into the drought determination. Data is available on the

New Jersey Forest Fire Service website at http://www.nj.gov/dep/parksandforests/fire/firedanger-

restrictions.html.

QViX]Zh( QVgc^c\h VcY ?bZg\ZcX^Zh

During periods of drought, the NJDEP may issue drought watches, drought warnings, or a water emergency.

A drought watch is an administrative designation made by the NJDEP when drought or other factors begin to

adversely affect water supply conditions. A watch indicates that conditions are dry but not significantly.

During a drought watch, the NJDEP closely monitors drought indicators and consults with affected water

suppliers. The watch designation is used to alert the public about deteriorating conditions, while reminding

water supply professionals to keep watch on conditions and update contingency plans (NJDEP 2011).

A drought warning represents a non-emergency phase of managing available water supplies during the

developing stages of drought and falls between the watch and emergency levels of drought response. Under a

drought warning, the NJDEP commissioner may order water purveyors to develop alternative sources of water

or transfer water between areas of the State with relatively more water to those with less (NJDEP 2011).

A water emergency (or drought emergency) can only be declared by the governor. During 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 2011).

IdWh[age HUUgddW`UWe S`V EaeeWe

Many sources provided historical information regarding previous occurrences and losses associated with

drought events throughout the State of New Jersey. With so many sources reviewed for the purpose of this

HMP, loss and impact information for many events could vary depending on the source. Therefore, the

accuracy of monetary figures discussed is based only on the available information identified during research

for this HMP.

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 2014, New

Jersey has been included in six USDA declarations. Of those six declarations, Essex County has not been

included in any of the declarations.

Between 1954 and 2014, 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, Essex County has been

included in both declarations (FEMA 2014).
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For this 2015 Plan Update, known drought events that have impacted Essex County between 2007 and 2014

are identified in Table 5.4.3-3. With drought documentation for New Jersey and Essex County being so

extensive, not all sources have been identified or researched. Therefore, Table 5.4.3-3 may not include all

events that have occurred in the County.
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IdaTST[^[fk aX ?gfgdW HUUgddW`UWe

Based upon risk factors for and past occurrences, it is likely that droughts will occur across New Jersey and

Essex 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 Essex 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 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for drought in the County is considered

‘occasional’ (likely to occur within 100 years, as presented in Table 5.3-3).

<^[_SfW <ZS`YW B_bSUfe

The New Jersey Climate Adaptation Alliance is a network of policymakers, public and private-sector

practitioners, academics, non-governmental organizations (NGO), and business leaders aligned to build

climate change preparedness in the state of New Jersey. The Alliance is facilitated by Rutgers University,

which provides science and technical support, facilitates the Alliance’s operations and advances its

recommendations. A document titled Change in New Jersey: Trends and Projections was developed to identify

recommendations for State and local public policy that will be designed to enhance climate change

preparedness and resilience in New Jersey (Rutgers 2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4 °F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

Nearly every region in the country is facing some increased risk of seasonal drought. Climate change can

significantly affect the sustainability of water supplies in the future. As parts of the United States get drier, the

amount and quality of water available will likely decrease, impacting people’s health and food supplies. With

climate change, the entire country will likely face some level of drought. A report by the Natural Resources

Defense Council (NRDC) found that 1,100 counties (one-third of all counties in the contiguous 48 states) face

higher risks of water shortages by mid-century as a result of climate change. More than 400 of these counties

will face extremely high risks of water shortages.

The NRDC states that global warming is projected to alter precipitation patterns, increase the frequency and

intensity of major storm events, and increase the flood risk throughout the United States, particularly the

midwest and the northeast. Between 2000 and 2009, approximately 30% to 60% of the United States

experienced drought conditions at any one time. However, both northern and southern New Jersey have

become wetter over the past century. Northern New Jersey’s 1971-2000 precipitation average was over five

inches (12%) greater than the average from 1895-1970. Southern New Jersey became 2” (5%) wetter late in

the 20th century (Office of New Jersey State Climatologist). Average annual precipitation is projected to
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increase in the region by 5% by the 2020s and up to 10% by the 2050s. Most of the additional precipitation is

expected to come during the winter months (New York City Panel on Climate Change [NPCC] 2009).

Drought conditions across the country have varied since records began in 1895. The 1930s and 1950s saw the

most widespread droughts, while the last 50 years have generally been wetter than average (Figure 5.4.3-4).

?[YgdW 2+1+0*1+ 9hWdSYW =dagYZf <a`V[f[a`e [` fZW <a`f[Ygage 15 KfSfWe) .562 fa /-./

OdjgXZ7 Q+O+ Bck^gdcbZciVa MgdiZXi^dc >\ZcXn %BM>& /-.0

KdiZ7 P]^h [^\jgZ h]dlh VccjVa kVajZh d[ i]Z MVabZg Agdj\]i OZkZg^in FcYZm) VkZgV\ZY dkZg i]Z Zci^gZ VgZV d[ i]Z Xdci^\jdjh Q+O+
Mdh^i^kZ kVajZh gZegZhZci lZiiZg*i]Vc*VkZgV\Z XdcY^i^dch) l]^aZ cZ\Vi^kZ kVajZh gZegZhZci Yg^Zg*i]Vc*VkZgV\Z XdcY^i^dch+ > kVajZ
WZilZZc */ VcY *0 ^cY^XViZh V bdYZgViZ Ygdj\]i) *0 id *1 ^h hZkZgZ Ygdj\]i) VcY *1 dg WZadl ^h ZmigZbZ Ygdj\]i+ P]Z i]^X`Zg a^cZ ^h
V c^cZ*nZVg lZ^\]iZY VkZgV\Z+

Over the period from 2000 through 2012, roughly 30% to 70% of the U.S. experienced conditions that were at

least abnormally dry at any given time. High drought years occurred in 2002, 2003, 2007, and 2012, while

2001, 2005, 2009, and 2010 were relatively low drought years. Both drought figures indicate that in 2012, the

U.S. experienced the driest conditions in more than a decade. During the latter half of 2012, more than half of

the U.S. was covered by moderate or greater drought (Figure 5.4.3-5). In several states, 2012 was among the

driest years on record.
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?[YgdW 2+1+0*2+ IWdUW`fSYW aX M+K+ M`VWd =dagYZf <a`V[f[a`e) /--- fa /-./

OdjgXZ7 BM> /-.0

KdiZ7 P]^h [^\jgZ h]dlh i]Z eZgXZciV\Z d[ Q+O+ jcYZg Ygdj\]i XdcY^i^dch [gdb /--- i]gdj\] /-./+ P]^h [^\jgZ jhZh i]Z Q+O+ Agdj\]i
Jdc^idg XaVhh^[^XVi^dc hnhiZb) l]^X] ^h YZhXg^WZY VWdkZ+ P]^h [^\jgZ ^cXajYZh Vaa 2- hiViZh VcY MjZgid N^Xd+
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2+1+0+/ Ng^`WdST[^[fk 9eeWee_W`f

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the drought hazard, all of Essex County has been identified as exposed. Therefore, all assets in the

County (population, structures, critical facilities and lifelines), as described in the County Profile (Section 4),

are exposed and potentially vulnerable to a drought. The following text evaluates and estimates the potential

impact of the drought hazard on the County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Effect of climate change on vulnerability
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

The entire County is vulnerable to drought. However, areas at particular risk are areas used for agricultural

purposes (farms and cropland), open/forested land vulnerable to the wildfire hazard, densely-populated areas

where communities rely on surface water supplies (above ground reservoirs) for industrial, commercial, and

domestic purposes, and certain areas where elderly, impoverished or otherwise vulnerable populations are

located. Vulnerable populations could be particularly susceptible to the drought hazard and cascading impacts

due to age, health conditions, and limited ability to mobilize to shelter, cooling and medical resources.

Droughts conditions can cause a shortage of water for human consumption and reduce local fire-fighting

capabilities. According to the New Jersey HMP, counties most often affected by a drought are densely

populated areas that rely on above-ground reservoirs for their water supply; this includes Essex County. Areas

more resistant to drought conditions are less densely populated and rely on groundwater or surface water

sources (NJ HMP, 2011). Essex County is located within the Northeast Drought Region of New Jersey.

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).

=SfS S`V FWfZaVa^aYk

Data was collected from HAZUS-MH, USDA, NOAA-NCDC, Essex County, and the Planning Committee.

Insufficient data was available to model the long-term potential impacts of a drought on the County. Over

time, additional data will be collected to allow better analysis for this hazard. Available information and a

preliminary assessment are provided below.

B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

Drought conditions can affect people’s health and safety including health problems related to low water flows

and poor water quality; and health problems related to dust. Droughts also have the potential to lead to loss of

human life (NDMC 2014). Other possible 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 2012). The following table provides the drinking water suppliers for Essex County.



@IGWMRQ *#)#(/ ?MVN 0VVIVVPIQW ^ 3URXKLW

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*/)-2
DVcjVgn .,-1

LST^W 2+1+0*1+ =d[`][`Y OSfWd Kgbb^[Wde [` >eeWj <ag`fk

GS_W Iabg^Sf[a` KWdhWV KagdUW LkbW

Belleville Water Dept. 35,129 Purchased surface water

Bloomfield Water Dept. 45,061 Purchased surface water

Caldwell Water Dept. 7,584 Purchased ground water

Cedar Grove Water Dept. 12,3000 Purchased surface water

East Orange Water Commission 75,000 Purchased surface water

Essex Fells Water Dept. 2,200 Groundwater

Fairfield Water Dept. 8,000 Purchased surface water

Glen Ridge Water Dept. 8,000 Purchased surface water

Livingston Township Division of Water 27,391 Groundwater

Montclair Water Bureau 38,977 Purchased surface water

Newark Water DepartmentNewark Water Department 273,000 Surface water

NJ American Water Company 217,230 Surface water

North Caldwell – HilltopNorth Caldwell – Hilltop 4040 Surface water

North Caldwell Water Dept. 6,000 Purchased surface water

Nutley Water Dept.Nutley Water Dept. 27,362 Purchased surface water

Orange Water Dept. 33,000 Groundwater

Roseland Water Dept. 5,298 Purchased ground water

South Orange Water Dept. 16,924 Groundwater

Verona Water Dept. 13,61 Purchased surface water

West Caldwell Water Dept. 10,485 Purchased surface water

OdjgXZ7 Q+O+ BM> /-.1

The City of Newark Water System is a public community water system that consists of one surface water

intake and one purchased groundwater source. The system’s source water comes from the Charlottesburg

Reservoir and purchases water from the Elizabethtown WC and the North Jersey District Water Supply

Commission (City of Newark 2010).

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 Essex County because

the County’s water is supplied by both surface water and groundwater. Surface water supplies are affected

more quickly during droughts than groundwater sources.

B_bSUf a` @W`WdS^ ;g[^V[`Y KfaU]

No structures are anticipated to be directly affected by a drought event. However, droughts contribute to

conditions conducive to wildfires and reduce fire-fighting capabilities. Risk to life and property is greatest in

those areas where forested areas adjoin urbanized areas (high density residential, commercial and industrial)

also known as the wildfire urban interface (WUI). Therefore, all assets in and adjacent to, the WUI zone,

including population, structures, critical facilities, lifelines, and businesses are considered vulnerable to

wildfire. Refer Section 5.4.9 for the Wildfire risk assessment.
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B_bSUf a` <d[f[US^ ?SU[^[f[We

Water supply facilities may be affected by short supplies of water. As mentioned, drought events generally do

not impact buildings; however, droughts have the potential to impact agriculture-related facilities and critical

facilities that are associated with potable water supplies. Also, those critical facilities in and adjacent to the

WUI zone are considered vulnerable to wildfire.

B_bSUf a` fZW >Ua`a_k

When a drought occurs, the agricultural industry is most at risk in terms of economic impact and damage.

During droughts, crops do not mature leading to a lessened crop yield, wildlife and livestock are

undernourished, land values decrease, and ultimately there is financial loss to the farmer (FEMA, 1997).

Based on the 2007 Census of Agriculture, there were 13 farms in Essex County, with 184 acres of total land in

farms. The average farm size was 14 acres. Essex County farms had a total market value of products sold of

$710,000 $701,000 in crop sales and $10,000 in livestock sales), averaging $24,631 per farm. The Census

indicated that six of farm operators reported farming as their primary occupation (USDA 2007). Table 5.4.3-5

shows the acreage of agricultural land exposed to the drought hazard.
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The 2007 Census of Agriculture for Essex County does not specific the top agricultural products sold.

However, the County ranks 19thth in the State for horses, ponies, mules, burros, and donkeys; and fruits, tree

nuts, and berries sold. The County also ranks 20thth in the State for vegetables, melons, potatoes, and sweet

potatoes sold and nursery, greenhouse, floriculture, and sod sold (USDA 2007).

A prolonged drought can have a serious economic impact on a community. Increased demand for water and

electricity may result in shortages and a higher cost for these resources (FEMA, 2005). Industries that rely on

water for business may be impacted the hardest (e.g., landscaping businesses). Even though most businesses

will still be operational, they may be impacted aesthetically. These aesthetic impacts are most significant to

the recreation and tourism industry. In addition, droughts in another area could impact the food supply/price of

food for residents in the County.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Section 4, areas targeted for future growth and development have been identified across Essex

County. Future growth could impact the amount of potable water available due to a drain on the available

water resources. Other areas that could be impacted include agriculture and recreational facilities such as golf

courses, farms, and nurseries. Areas targeted for potential future growth and development in the next five (5)

years have been identified across the County at the municipal level. Refer to the jurisdictional annexes in

Volume II of this HMP.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

Nearly every region in the country is facing some increased risk of seasonal drought. Climate change can

significantly affect the sustainability of water supplies in the future. As parts of the United States get drier, the

amount and quality of water available will likely decrease, impacting people’s health and food supplies.



@IGWMRQ *#)#(/ ?MVN 0VVIVVPIQW ^ 3URXKLW

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*/)-4
DVcjVgn .,-1

Western United States have already been experiencing water shortages due to severe dry-spells. With climate

change, the entire country will likely face some level of drought. A report by the National Resources Defense

Council (NRDC) found that 1,100 counties (one-third of all counties in the contiguous 48 states) face higher

risks of water shortages by mid-century as a result of climate change. More than 400 of these counties will

face extremely high risks of water shortages.

<ZS`YW aX Ng^`WdST[^[fk

When examining the change in the County’s vulnerability to drought events from the 2008 original HMP to

this update, it is important to look at each entity that is exposed and vulnerable. The total population across the

County has minimally changed as shown by the 2000 to 2010 U.S. Census.

In terms of the agricultural industry for Essex County, from 2002 to 2007, there was a 13% decrease in number

of farms (15 farms to 13 farms, respectively); however, the County had a 20% increase in land in farms (153

acres to 184 acres) and a 40% increase in average size of farms (10 acres to 14 acres). Also, the County

experienced a 4% decrease in market value of products sold, from $737,000 in 2002 to $710,000 in 2007.

Due to the small number of farms and the market value of products sold, the County’s potential crop loss due

to drought may remain the same.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

For the Plan Update, any additional information regarding localized concerns and past impacts will be

collected and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts

could include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the earthquake hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# 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 earthquake hazard are discussed.

# The NJGS Geological Component of the Earthquake Loss Estimation Study for Essex County (2001) was
referenced and used.

# New and updated figures from other federal and state agencies are incorporated.
# Previous occurrences were updated with events that occurred between 2007 and 2014.
# A vulnerability assessment section is conducted for the earthquake hazard. A probabilistic assessment was

conducted for Essex County for the 100-, 500-, and 2,500-year MRPs through a Level 2 analysis HAZUS-
MH 2.1 to analyze the earthquake hazard and provide a range of loss estimates for the County. An
exposure assessment was conducted for population and buildings on liquefaction using the NJGS
susceptibility spatial layer.

2+1+1+. IdaX[^W

ASlSdV =WeUd[bf[a`

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:

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

# Liquefaction: A process by which water-saturated sediment temporarily loses strength and acts as a
fluid, like 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.

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

Ground shaking is the primary cause of earthquake damage to man-made structures. Damage can be increased

when soft soils amplify ground shaking. Soils influence damage in different ways. One way is that soft soils

amplify the motion of earthquake waves, producing greater ground shaking and increasing the stresses on

structures. Another way is that loose, wet, sandy soils may lose strength and flow as a fluid when shaken,

causing foundations and underground structures to shift and break (Stanford 2003).

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 5.4.4-1, 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.

LST^W 2+1+1*.+ G>AJI Ka[^ <^See[X[USf[a`e

Md^a =aVhh^[^XVi^dc >ZhXg^ei^dc

A Hard Rock

B Rock

C Very dense soil and soft rock

D Stiff soils

E Soft soils

OdjgXZ7 CBJ> /-.0

There is currently no reliable way to predict the day or month that an earthquake will occur at any given

location. An Earthquake Early Warning System is being developed by the USGS for the west coast of the

United States. This system uses existing seismic networks to detect moderate to large earthquakes very rapidly

so that a warning can be sent before destructive seismic waves arrive to locations outside the area where the

earthquake begins. These warnings will allow people to take protective action and can also trigger automatic

responses to safeguard critical infrastructure. Under the Disaster Relief Act of 1974, the USGS has the federal

responsibility to issue alerts for earthquakes, enhance public safety, and reduce losses through effective

forecasts and warnings. USGS currently issues rapid, automatic earthquake information via the Internet, e-

mail messages, text messages, and social media (USGS 2012b).

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 5.4.7 (Geologic Hazards) of this Plan update.
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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).

EaUSf[a`

Earthquakes are most likely to occur in the northern parts of New Jersey, where significant faults are

concentrated; however, low-magnitude events can and do occur in many other areas of the State. Figure 5.4.4-

1 illustrates the NEHRP soils located in the northeast quadrant the State. The data was available from the New

Jersey Geologic and Water Survey. 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, Essex County is predominately underlain by Class 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.

Damage from earthquakes depends on the location, depth, and magnitude of the earthquake; the thickness and

composition of soil and bedrock beneath the area in question; and the types of building structures. Soils

influence damage in two ways. Soft soils amplify the motion of earthquake waves, producing greater ground

shaking and increasing the stresses on structures. Loose, wet, sandy soils may lose strength and flow as a fluid

when shaken (this is known as liquefaction). This causes foundations and underground structures to shift and

break. Liquefaction susceptibility is determined by the geological history, depositional setting, and

topographic position of the soil (Stanford 2003).
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In terms of liquefaction susceptibility, the northwestern corner and some parts in central and western Essex

County have a medium susceptibility, and southeastern Essex County (City of Newark) has a high liquefaction

susceptibility (see Figure 5.4.4-2).



@IGWMRQ *#)#)/ ?MVN 0VVIVVPIQW ^ 4EUWLTXENI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*0)1
DVcjVgn .,-1

?[YgdW 2+1+1*/+ E[cgWXSUf[a` KgeUWbf[T[^[fk [` >eeWj <ag`fk

Source: NJGWS 2001

The City of Newark is built on glacial and postglacial deposits that overlie sandstone bedrock. The glacial

deposits include till, a compact sediment deposited beneath the glacier, sand and gravel deposited in glacial

lakes and river plains, and silt and clay deposited in glacial lakes. The glacial deposits are as much as 250 feet

thick. In places they are overlain by postglacial sediments laid down in floodplains, swamps, salt marshes, and

river terraces. The postglacial sediments are less than 20 feet thick. Till underlies the western half of Newark

and has low liquefaction and ground shaking potential. Peat, deposited in wetlands, and silt, clay, and fine

sand deposited in floodplains and glacial lakes, are often soft, saturated soils that are highly susceptible to

shaking and liquefaction. These underlie most of the eastern half of the City. Figure 5.4.4-3 illustrates the

liquefaction susceptibility and ground shaking potential for the City of Newark.
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Source: Stanford (NJGWS) 2003

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 5.4.4-4 illustrates the relationship of the Ramapo fault line with the physiologic

provinces of New Jersey. Essex County is located in the Piedmont Province and within the vicinity of the

Ramapo Fault line.
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The Lamont-Doherty Cooperative Seismographic Network (LCSN) monitors earthquakes that occur primarily

in the northeastern United States. The goal of the project is to compile a complete earthquake catalog for this

region, to assess the earthquake hazards, and to study the causes of the earthquakes in the region. The LCSN

operates 40 seismographic stations in the following seven states: Connecticut, Delaware, Maryland, New

Jersey, New York, Pennsylvania, and Vermont. In New Jersey, there are several Lamont-Doherty Seismic

Stations as part of the Palisades Sub-Network, as shown in Figure 5.4.4-5. The network is composed of

broadband and short-period seismographic stations (LCSN 2012a).
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In addition to the Lamont-Doherty Seismic Stations, the USGS operates a global network of seismic stations to

monitor seismic activity. While no seismic stations are located in New Jersey, nearby stations are positioned in

State College, Pennsylvania and Harvard University in Massachusetts. Figure 5.4.4-6 shows locations of

USGS seismic stations near New Jersey.
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Earthquakes above a magnitude 5.0 have the potential for causing damage near their epicenters, and larger-

magnitude earthquakes have the potential for causing damage over larger, wider areas. In New Jersey history,

the earthquake with the highest magnitude occurred in 1783 with an epicenter west of New York City. This

earthquake had a magnitude of 5.3. Earthquakes seem to occur with regularity across New Jersey. As

mentioned earlier, earthquakes are concentrated along the Ramapo Fault System; however, earthquakes have

occurred as far south as Salem County. A full discussion of past occurrences of earthquakes in New Jersey is

presented in the following section. Figure 5.4.4-7 illustrates earthquake activity in the northeastern United

States from 1990 – 2010, with New Jersey circled in black.
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The level of seismic hazard—the frequency and severity of earthquakes—is substantially lower in New Jersey

than in more seismically active states such as California or Alaska. The level of seismic risk - the threat to

buildings, infrastructure, and people—is significant in New Jersey, especially in the northern portion of the

State. The level of seismic risk in New Jersey is higher than might be expected because the majority of

buildings and infrastructure has been built with minimal or no consideration of earthquakes, making them



@IGWMRQ *#)#)/ ?MVN 0VVIVVPIQW ^ 4EUWLTXENI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*0)--
DVcjVgn .,-1

more vulnerable to earthquake damage. Because of this low frequency of occurrence and the relatively low

levels of ground shaking that would be experienced, the entire State of New Jersey can be expected to have a

low-to-moderate risk to earthquake damage as compared to other areas of the country. The relatively small

difference in the level of impact from one area of the State to another does not justify differentiating risk levels

from one portion of the State to another (New Jersey State HMP 2014).

Seismic waves are the vibrations from earthquakes that travel through the Earth and are recorded on

instruments called seismographs. The magnitude or extent of an earthquake is a measured value of the

earthquake size, or amplitude of the seismic waves, using a seismograph. The Richter magnitude scale (Richter

scale) was developed in 1932 as a mathematical device to compare the sizes of earthquakes. The Richter scale

is the most widely known scale that measures the magnitude of earthquakes. It has no upper limit and is not

used to express damage. An earthquake in a densely populated area, which results in many deaths and

considerable damage, may have the same magnitude and shock in a remote area that did not experience any

damage. Table 5.4.4-2 presents the Richter scale magnitudes and corresponding earthquake effects.

LST^W 2+1+1*/+ J[UZfWd FSY`[fgVW KUS^W

J[UZfWd FSY`[fgVW >SdfZcgS]W >XXWUfe

2.5 or less Usually not felt, but can be recorded by seismograph

2.5 to 5.4 Often felt, but causes only minor damage

5.5 to 6.0 Slight damage to buildings and other structures

6.1 to 6.9 May cause a lot of damage in very populated areas

7.0 to 7.9 Major earthquake; serious damage

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

OdjgXZ7 J^X]^\Vc PZX] Qc^kZgh^in AViZ Qc`cdlc

The intensity of an earthquake is based on the observed effects of ground shaking on people, buildings, and

natural features, and varies with location. The Modified Mercalli scale expresses intensity of an earthquake;

the scale is a subjective measure that describes how strong a shock was felt at a particular location. The

Modified Mercalli scale expresses the intensity of an earthquake’s effects in a given locality in values ranging

from I to XII. Table 5.4.4-3 summarizes earthquake intensity as expressed by the Modified Mercalli scale.

Table 5.4.4-4 displays the Modified Mercalli scale and peak ground acceleration equivalent.

LST^W 2+1+1*0+ FaV[X[WV FWdUS^^[ B`fW`e[fk KUS^W

FWdUS^^[ B`fW`e[fk =WeUd[bf[a`

I Felt by very few people; barely noticeable.

II Felt by few people, especially on upper floors.

III Noticeable indoors, especially on upper floors, but may not be recognized as an earthquake.

IV 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.

VI Felt by everyone; people have trouble standing. Heavy furniture can move; plaster can fall off walls.
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.
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FWdUS^^[ B`fW`e[fk =WeUd[bf[a`

IX Considerable damage to specially built structures; buildings shift off their foundations. The ground cracks.
Landslides may occur.

X Most buildings and their foundations are destroyed. Some bridges are destroyed. Dams are seriously
damaged. Large landslides occur. Water is thrown on the banks of canals, rivers, and lakes. The ground
cracks in large areas.

XI Most buildings collapse. Some bridges are destroyed. Large cracks appear in the ground. Underground
pipelines are destroyed.

XII Almost everything is destroyed. Objects are thrown into the air. The ground moves in waves or ripples.
Large amounts of rock may move.

OdjgXZ7 J^X]^\Vc PZX] Qc^kZgh^in AViZ Qc`cdlc

LST^W 2+1+1*1+ FaV[X[WV FWdUS^^[ B`fW`e[fk S`V I@9 >cg[hS^W`fe

FaV[X[WV

FWdUS^^[

B`fW`e[fk

9UUW^WdSf[a` %#Y&

%I@9& IWdUW[hWV KZS][`Y IafW`f[S^ =S_SYW

I < .17 Not Felt None

II .17 – 1.4 Weak None

III .17 – 1.4 Weak None

IV 1.4 – 3.9 Light None

V 3.9 – 9.2 Moderate Very Light

VI 9.2 – 18 Strong Light

VII 18 – 34 Very Strong Moderate

VIII 34 – 65 Severe Moderate to Heavy

OdjgXZ7 CgZZbVc Zi Va+ /--1

KdiZ7 MD> MZV` DgdjcY >XXZaZgVi^dc

Modern intensity scales use terms that can be physically measured with seismometers, such as the acceleration,

velocity, or displacements (movement) of the ground. The most common physical measure is peak ground

acceleration (PGA). PGA expresses the severity of an earthquake and is a measure of how hard the earth

shakes, or accelerates, in a given geographic area. PGA is expressed as a percent acceleration force of gravity

(%g). For example, 1.0%g PGA in an earthquake (an extremely strong ground motion) means that objects

accelerate sideways at the same rate as if they had been dropped from the ceiling. 10%g PGA means that the

ground acceleration is 10% that of gravity (NJOEM 2011). Damage levels experienced in an earthquake vary

with the intensity of ground shaking and with the seismic capacity of structures, as noted in Table 5.4.4-5.

LST^W 2+1+1*2+ =S_SYW EWhW^e >jbWd[W`UWV [` >SdfZcgS]We

AgdjcY Gdi^dc
JZgXZciV\Z ?meaVcVi^dc d[ >VbV\Zh

1-2%g Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any,
are usually very low.

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

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

20 - 50%g May cause significant damage in some modern buildings and very high levels of damage (including
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AgdjcY Gdi^dc
JZgXZciV\Z ?meaVcVi^dc d[ >VbV\Zh

collapse) in poorly designed buildings.

]-("I May causes higher levels of damage in many buildings, even those designed to resist seismic forces.

OdjgXZ7 KGLBJ /-..

KdiZ7 "\ MZV` DgdjcY >XXZaZgVi^dc

According to USGS Earthquake Hazards Program, PGA maps (also known as earthquake hazard maps) are

used as planning tools when designing buildings, bridges, highways, and utilities so that they can withstand

shaking associated with earthquake events. These maps are also used as planning tools for the development of

building codes that establish construction requirements appropriate to preserve public safety.

The USGS updated the National Seismic Hazard Maps in 2008, which supersede the 2002 maps. New seismic,

geologic, and geodetic information on earthquake rates and associated ground shaking were incorporated into

these revised maps. The 2008 map, presented as Figure 5.4.4-8, represents the best-available data as

determined by the USGS (USGS 2008).



@IGWMRQ *#)#)/ ?MVN 0VVIVVPIQW ^ 4EUWLTXENI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*0)-0
DVcjVgn .,-1

?[YgdW 2+1+1*5+ /--5 KW[e_[U ASlSdV FSb) I@9 i[fZ .-# IdaTST[^[fk aX >jUWWVS`UW [` 2- QWSde

OdjgXZ7 QODO /--5

KdiZ7 P]Z gZY X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ BhhZm @djcin+ P]Z @djcinph MD> ^h WZilZZc 0 VcY 1"\+

"\ MZgXZci VXXZaZgVi^dc [dgXZ d[ \gVk^in

MD> MZV` \gdjcY VXXZaZgVi^dc
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?[YgdW 2+1+1*6+ /--/ KW[e_[U ASlSdV FSb) I@9 i[fZ .-# IdaTST[^[fk aX >jUWWVS`UW [` 2- QWSde

OdjgXZ7 QODO /--/

KdiZ7 P]Z gZY X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ BhhZm @djcin+ P]Z @djcinph MD> ^h WZilZZc 1 VcY 2"\+

\" MZgXZci VXXZaZgVi^dc [dgXZ d[ \gVk^in

MD> MZV` \gdjcY VXXZaZgVi^dc

The 2002 Seismic Hazard Map shows that Essex County has a PGA between 5%g and 6%g (Figure 5.4.4-9).

The 2008 Seismic Hazard Map shows that New Jersey has a PGA between 3%g and 4%g (Figure 5.4.4-8).

These maps are based on peak ground acceleration (%g) with 10% probability of exceedance in 50 years.

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year mean return periods (MRP) in

HAZUS-MH 2.1 to analyze the earthquake hazard for Essex County. The HAZUS analysis evaluates the

statistical likelihood that a specific event will occur and what consequences will occur. Figure 5.4.4-10
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through Figure 5.4.4-12 illustrates the geographic distribution of PGA (g) across the County or 100-, 500- and

2,500-year MRP events by Census-tract.

?[YgdW 2+1+1*.-+ IWS] @dag`V 9UUW^WdSf[a` .--*QWSd FWS` JWfgd` IWd[aV Xad >eeWj <ag`fk
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?[YgdW 2+1+1*..+ IWS] @dag`V 9UUW^WdSf[a` 2--*QWSd FWS` JWfgd` IWd[aV Xad >eeWj <ag`fk
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IdWh[age HUUgddW`UWe S`V EaeeWe

New Jersey has a fairly extensive history of earthquakes, mostly because of the factors discussed previously in

the location section. 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).

Many sources provided historical information regarding previous occurrences and losses associated with

earthquake events throughout the State of New Jersey and Essex County. With so many sources reviewed for

the purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on available information identified during

research for this HMP update. Figure 5.4.4-13 illustrates earthquake events where the epicenters were located

in New Jersey. The figure shows that 178 earthquakes had epicenters in New Jersey. Of those 178 events,

four of those events occurred in Essex County.

For this 2015 Plan Update, known earthquake events that have impacted Essex County between 2007 and 2014

are identified in Table 5.4.4-6. With earthquake documentation for New Jersey and Essex County being so

extensive, not all sources have been identified or researched. Therefore, Table 5.4.4-6 may not include all

events that have occurred in the County. The State of New Jersey has not been included in any FEMA disaster

(DR) or emergency (EM) declarations for earthquake events.
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?[YgdW 2+1+1*.0+ >SdfZcgS]We i[fZ >b[UW`fWde [` GWi CWdeWk) .450 fa /-./

OdjgXZ7 KGABM /-./
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Earthquakes cannot be predicted and may occur any time of the day or year. The probability of damaging

earthquakes affecting New Jersey and Essex 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 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for earthquake events in the County is considered

‘rare’ (not likely to occur within 100 years).

<^[_SfW <ZS`YW B_bSUfe

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes. The potential impacts of global climate

change on earthquake probability are unknown. Some scientists feel that melting glaciers could induce tectonic

activity. As ice melts and water runs off, tremendous amounts of weight are shifted on the Earth’s crust. As

newly freed crust returns to its original, pre-glacier shape, it could cause seismic plates to 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 (New Jersey State HMP 2014).

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive

storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing

increased volumes of water from changes in the hydrograph could fail during seismic events. There are

currently no models available to estimate these impacts (New Jersey State HMP 2014).
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2+1+1+/ Ng^`WdST[^[fk 9eeWee_W`f

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the earthquake hazard, the entire County has been identified as exposed to the hazard. Therefore, all

assets in Essex County (population, structures, critical facilities and lifelines), as described in the County

Profile (Section 4), are exposed and potentially vulnerable. The following section includes an evaluation and

estimation of the potential impact of the earthquake hazard on Essex County including the following:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Effect of climate change on vulnerability
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

Earthquakes usually occur without warning and can impact areas a great distance from their point of origin.

The extent of damage depends on the density of population and building and infrastructure construction in the

area shaken by the quake. Some areas may be more vulnerable than others based on soil type, the age of the

buildings and building codes in place. Compounding the potential for damage – historically, Building

Officials Code Administration (BOCA) used in the Northeast were developed to address local concerns

including heavy snow loads and wind; seismic requirements for design criteria are not as stringent compared to

the west coast’s reliance on the more seismically-focused Uniform Building Code). As such, a smaller

earthquake in the Northeast can cause more structural damage than if it occurred out west.

The entire population and general building stock inventory of the County is at risk of being damaged or

experiencing losses due to impacts of an earthquake. Potential losses associated with the earth shaking were

calculated for Essex County for three probabilistic earthquake events, the 100-year, 500- and 2,500-year mean

return periods (MRP). The impacts on population, existing structures, critical facilities and the economy

within Essex County are presented below, following a summary of the data and methodology used.

=SfS S`V FWfZaVa^aYk

A probabilistic assessment was conducted for Essex County for the 100-, 500- and 2,500-year MRPs through a

Level 2 analysis in HAZUS-MH 2.1 to analyze the earthquake hazard and provide a range of loss estimates for

Essex County. The probabilistic method uses information from historic earthquakes and inferred faults,

locations and magnitudes, and computes the probable ground shaking levels that may be experienced during a

recurrence period by Census tract.

As noted in the HAZUS-MH Earthquake User Manual ‘Uncertainties are inherent in any loss estimation

methodology. They arise in part from incomplete scientific knowledge concerning earthquakes and their

effects upon buildings and facilities. They also result from the approximations and simplifications that are

necessary for comprehensive analyses. Incomplete or inaccurate inventories of the built environment,

demographics and economic parameters add to the uncertainty. These factors can result in a range of

uncertainly in loss estimates produced by the HAZUS Earthquake Model, possibly at best a factor of two or

more.’ However, HAZUS’ potential loss estimates are acceptable for the purposes of this HMP.

The occupancy classes available in HAZUS-MH 2.1 were condensed into the following categories (residential,

commercial, industrial, agricultural, religious, government, and educational) to facilitate the analysis and the
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presentation of results. Residential loss estimates address both multi-family and single family dwellings.

Impacts to critical facilities and utilities were also evaluated.

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils amplify

ground shaking. One contributor to the site amplification is the velocity at which the rock or soil transmits

shear waves (S-waves). The NEHRP developed five soil classifications defined by their shear-wave velocity

that impact the severity of an earthquake. The soil classification system ranges from A to E, where A

represents hard rock that reduces ground motions from an earthquake and E represents soft soils that amplify

and magnify ground shaking and increase building damage and losses.

Figure 5.4.4-14 shows the geographic distribution of the NEHRP soil types in the County. When unchanged,

HAZUS-MH default soil types are class “D”. However, for this analysis HAZUS-MH was updated with the

specific NEHRP soil types for Essex County as provided by the New Jersey Geological and Water Survey. As

stated earlier, soft soils (NEHRP soil classed D and E) can amplify ground shaking to damaging levels even in

a moderate earthquake (NYCEM, 2003). Therefore, buildings located on NEHRP soil classes D and E have an

increased risk of damages from an earthquake.

As Figure 5.4.4-14 illustrates, Essex County consists of all NEHRP soil types. The City of Newark and

portions of Fairfield along the Passaic River are located on Class ‘E’ soils and therefore have an increased risk

of damage from an earthquake.

As illustrated in Figure 5.4.4-15, portions of Essex County are susceptible to liquefaction (City of Newark). In

other words, there are areas in the County where natural soils are susceptible to losing strength and may act as

a liquid when shaken during earthquakes (areas in a category 4). Susceptibility was mapped based on grain-

size, compaction, and degree of saturation of soils as determined from published and unpublished geologic-

map and well-log data on file at the NJ Geological Survey. This coverage shows the liquefaction susceptibility

of natural soils. Man-made fill overlies these soils (particularly those in category 4) in some areas. While most

fill has a low liquefaction susceptibility, uncompacted sand and silt fills may liquefy. The behavior of fill

during seismic shaking should be assessed on a site-specific basis. For the purposes of this risk assessment, an

exposure assessment was conducted for population and buildings and liquefaction.

Data used to assess this hazard include data available in the HAZUS-MH 2.1 earthquake model, USGS data,

data provided by NJOEM, professional knowledge, and information provided by the County’s Planning

Committee.
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?[YgdW 2+1+1*.1+ G>AJI Ka[^e LkbWe [` >eeWj <ag`fk

Source: NJGS 2013



@IGWMRQ *#)#)/ ?MVN 0VVIVVPIQW ^ 4EUWLTXENI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*0).3
DVcjVgn .,-1

?[YgdW 2+1+1*.2+ E[cgWXSUf[a` KgeUWbf[T[^[fk [` >eeWj <ag`fk

OdjgXZ7 KVi^dcVa Fchi^ijiZ d[ ?j^aY^c\ OX^ZcXZh
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B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

Overall, the entire population of Essex County is exposed to the earthquake hazard event. The impact of

earthquakes on life, health and safety is dependent upon the severity of the event. Risk to public safety and

loss of life from an earthquake in Essex County is minimal with higher risk occurring in buildings as a result of

damage to the structure, or people walking below building ornamentation and chimneys that may be shaken

loose and fall as a result of the quake.

Populations considered most vulnerable are those located in/near the built environment, particularly near

unreinforced masonry construction. In addition, the vulnerable population includes the elderly (persons over

the age of 65) and individuals living below the Census poverty threshold. These socially vulnerable

populations are most susceptible, based on a number of factors including their physical and financial ability to

react or respond during a hazard and the location and construction quality of their housing. Refer to Section 4

(County Profile) for the vulnerable population statistics in Essex County.

An exposure analysis was performed using the NEHRP soils data, the liquefaction susceptibility data and the

2010 Census data. The sum of the population by Census Block within the NEHRP class “D” and “E” soil

types and located within areas with a liquefaction class of 4 were calculated and summarized in Table 5.4.4-7

below. Overall, the greater than 14-percent of the County’s population is located on NEHRP class “D” and

“E” soils. In addition, the City of Newark is the only municipality with population, buildings and

infrastructure highly susceptible to liquefaction.

LST^W 2+1+1*4+ 9bbdaj[_SfW Iabg^Sf[a` i[fZ[` G>AJI S`V E[cgWXSUf[a` 9dWSe

Fg`[U[bS^[fk

LafS^ Iabg^Sf[a`

%/-.- <W`ege&

Iabg^Sf[a` G>AJI <^See

!=! S`V !>! Ka[^e

Iabg^Sf[a`

E[cgWXSUf[a` <^See 1

Gg_TWd # Gg_TWd #

Township of Belleville 35,926 2,664 7.4% 0 0.00%

Township of Bloomfield 47,315 5,254 11.1% 0 0.00%

Borough of Caldwell 7,822 4,755 60.8% 0 0.00%

Township of Cedar Grove 12,411 2,756 22.2% 0 0.00%

City of East Orange 64,270 1,181 1.8% 0 0.00%

Borough of Essex Fells 2,113 110 5.2% 0 0.00%

Township of Fairfield 7,466 5,447 73.0% 0 0.00%

Borough of Glen Ridge 7,527 195 2.6% 0 0.00%

Township of Irvington 53,926 7272 0.1% 0 0.00%

Township of Livingston 29,366 1,079 3.7% 0 0.00%

Township of Maplewood 23,867 0 0.0% 0 0.00%

Township of Millburn 20,149 5,274 26.2% 0 0.00%

Township of Montclair 37,669 0 0.0% 0 0.00%

City of Newark 277,140 74,021 26.7% 14,331 5.17%

Borough of North Caldwell 6,183 0 0.0% 0 0.00%

Township of Nutley 28,370 1,645 5.8% 0 0.00%

City of Orange Township 30,134 0 0.0% 0 0.00%

Borough of Roseland 5,819 880 15.1% 0 0.00%

Township of South Orange Village 16,198 0 0.0% 0 0.00%
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Fg`[U[bS^[fk

LafS^ Iabg^Sf[a`

%/-.- <W`ege&

Iabg^Sf[a` G>AJI <^See

!=! S`V !>! Ka[^e

Iabg^Sf[a`

E[cgWXSUf[a` <^See 1

Gg_TWd # Gg_TWd #

Township of Verona 13,332 2,785 20.9% 0 0.00%

Township of West Caldwell 10,759 3,879 36.1% 0 0.00%

Township of West Orange 46,207 100 0.2% 0 0.00%

Essex County (Total) 783,969 112,097 14.3% 14,331 1.83%

OdjgXZh7 KVi^dcVa Fchi^ijiZ d[ ?j^aY^c\ OX^ZcXZh) KGDO) /-.1) Q+O+ @Zchjh /-.-

Residents may be displaced or require temporary to long-term sheltering due to an earthquake event. The

number of people requiring shelter is generally less than the number displaced as some displaced persons use

hotels or stay with family or friends following a disaster event. Table 5.4.4-8 summarizes the households

HAZUS-MH 2.1 estimates will be displaced and population that may require short-term sheltering as a result

of the 100-, 500- and 2,500-year MRP earthquake events.

LST^W 2+1+1*5+ Kg__Sdk aX >ef[_SfWV KZW^fWd[`Y GWWVe Xad >eeWj <ag`fk

MXZcVg^d >^heaVXZY BdjhZ]daYh
JZghdch MZZ`^c\

M]dgi)NZgb M]ZaiZg

100-Year Earthquake 0 0

500-Year Earthquake 126 110

2,500-Year Earthquake 2,854 2,492

OdjgXZ7 E>UQO*JE /+.

According to the 1999-2003 NYCEM Summary Report (Earthquake Risks and Mitigation in the New York /

New Jersey / Connecticut Region), there is a strong correlation between structural building damage and the

number of injuries and casualties from an earthquake event. Further, the time of day also exposes different

sectors of the community to the hazard. For example, HAZUS considers the residential occupancy at its

maximum at 2:00 a.m., where the educational, commercial and industrial sectors are at their maximum at 2:00

p.m., and peak commute time is at 5:00 p.m. Whether directly impacted or indirectly impact, the entire

population will have to deal with the consequences of earthquakes to some degree. Business interruption could

keep people from working, road closures could isolate populations, and loss of functions of utilities could

impact populations that suffered no direct damage from an event itself.

There are no injuries or casualties estimated for the 100-year or 500-year events. Table 5.4.4-9 summarizes the

County-wide injuries and casualties estimated for 2,500-year MRP earthquake event.

LST^W 2+1+1*6+ >ef[_SfWV Gg_TWd aX B`\gd[We S`V <SegS^f[We Xda_ fZW /)2--*QWSd FJI >SdfZcgS]W

>hW`f

EWhW^ aX KWhWd[fk

L[_W aX =Sk

/7-- 9F /7-- IF 27-- IF

Injuries 4 2 3

Hospitalization 1 0 0

Casualties 0 0 0

Source: HAZUS-MH 2.1
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After considering the population vulnerable to the earthquake hazard, the value of general building stock

exposed to and damaged by 100-, 500- and 2,500-year MRP earthquake events was evaluated. In addition,

annualized losses were calculated using HAZUS-MH 2.1. The entire County’s general building stock is

considered at risk and exposed to this hazard.

As stated earlier, soft soils (NEHRP soil classed D and E) can amplify ground shaking to damaging levels even

in a moderate earthquake (NYCEM, 2003). Therefore, buildings located on NEHRP soil classes D and E have

an increased risk of damages from an earthquake. In addition, the areas with an identified class 4 susceptibility

of liquefaction have the potential to further increase the effects of an earthquake. Table 5.4.4-10 summarizes

the number and value of buildings in Essex County on the approximately located NEHRP soils classed D and

E and the areas with a class 4 liquefaction susceptibility.

LST^W 2+1+1*.-+ Gg_TWd S`V B_bdahW_W`f NS^gW aX ;g[^V[`Ye i[fZ[` G>AJI S`V E[cgWXSUf[a` 9dWSe

Fg`[U[bS^[fk

LafS^

Gg_TWd

aXaX

;g[^V[`Ye

LafS^ J<N

%KfdgUfgdW S`V

<a`fW`fe&

;g[^V[`Ye G>AJI <^See !=! S`V !>!

Ka[^e ;g[^V[`Ye E[cgWXSUf[a` <^See 1

Gg_TWd J<N

# aX

LafS^

J<N Gg_TWd J<N

# aX

LafS^

J<N

Township of Belleville 9,154 $2,905,447,150 612 $149,982,800 5.2% 0 $0$0 0.0%

Township of Bloomfield 11,383 $3,827,312,350 1,073 $279,369,400 7.3% 0 $0 0.0%

Borough of Caldwell 2,116 $753,639,775 1,176 $270,966,750 36.0% 0 $0$0 0.0%

Township of Cedar Grove 3,815 $1,657,089,082 675 $183,584,200 11.1% 0 $0 0.0%

City of East Orange 9,310 $5,820,599,879 243 $40,433,000 0.7% 0 $0$0 0.0%

Borough of Essex Fells 760 $567,106,700 60 $17,366,300 3.1% 0 $0 0.0%

Township of Fairfield 3,169 $3,374,787,200 2,563 $1,555,041,100 46.1% 0 $0$0 0.0%

Borough of Glen Ridge 2,214 $986,279,500 64 $9,119,000 0.9% 0 $0 0.0%

Township of Irvington 9,312 $2,820,388,050 4444 $8,946,000 0.3% 0 $0$0 0.0%

Township of Livingston 9,510 $5,547,703,530 265 $244,230,600 4.4% 0 $0 0.0%

Township of Maplewood 7,275 $2,733,369,500 0 $0$0 0.0% 0 $0$0 0.0%

Township of Millburn 6,291 $8,045,533,450 1,635 $1,943,599,900 24.2% 0 $0 0.0%

Township of Montclair 10,486 $5,890,125,479 0 $0$0 0.0% 0 $0$0 0.0%

City of Newark 38,329 $18,709,618,398 10,566 $4,871,668,399 26.0% 1,368 $1,890,039,599 10.1%

Borough of North Caldwell 1,951 $1,431,441,250 4 $2,135,800 0.1% 0 $0$0 0.0%

Township of Nutley 8,884 $3,510,270,592 417 $114,577,935 3.3% 0 $0 0.0%

City of Orange Township 4,354 $1,867,401,350 0 $0$0 0.0% 0 $0$0 0.0%

Borough of Roseland 1,616 $1,435,628,250 244 $62,901,900 4.4% 0 $0 0.0%

Township of South Orange
Village

4,508 $3,108,688,125 0 $0$0 0.0% 0 $0$0 0.0%

Township of Verona 3,907 $1,598,018,325 881 $218,279,800 13.7% 0 $0 0.0%

Township of West
Caldwell

3,634 $2,040,951,278 1,220 $431,690,000 21.2% 0 $0$0 0.0%
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LST^W 2+1+1*.-+ Gg_TWd S`V B_bdahW_W`f NS^gW aX ;g[^V[`Ye i[fZ[` G>AJI S`V E[cgWXSUf[a` 9dWSe

Fg`[U[bS^[fk

LafS^

Gg_TWd

aX

;g[^V[`Ye

LafS^ J<N

%KfdgUfgdW S`V

<a`fW`fe&

;g[^V[`Ye G>AJI <^See !=! S`V !>!

Ka[^e ;g[^V[`Ye E[cgWXSUf[a` <^See 1

Gg_TWd J<N

# aX

LafS^

J<N Gg_TWd J<N

# aX

LafS^

J<N

Township of West Orange 12,688 $5,503,784,816 124 $24,325,200 0.4% 0 $0 0.0%

Essex County 164,666 $84,135,184,028 21,866 $10,428,218,084 12.4% 1,368 $1,890,039,599 2.2%

OdjgXZh7 KVi^dcVa Fchi^ijiZ d[ ?j^aY^c\ OX^ZcXZh) KGDO) /-.1) Q+O+ @Zchjh /-.-

KdiZ7 N@R ^h i]Z Zhi^bViZY gZeaVXZbZci Xdhi kVajZ d[ Wdi] higjXijgZ VcY XdciZcih+

According to NYCEM, where earthquake risks and mitigation were evaluated in the New York, New Jersey

and Connecticut region, most damage and loss caused by an earthquake is directly or indirectly the result of

ground shaking (NYCEM, 2003). NYCEM indicates there is a strong correlation between PGA and the

damage a building might experience. The HAZUS-MH model is based on the best available earthquake

science and aligns with these statements. HAZUS-MH 2.1 methodology and model were used to analyze the

earthquake hazard for the general building stock for Essex County. See Figure 5.4.4-10 through Figure

5.4.4-12 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.

In addition, according to NYCEM, a building’s construction determines how well it can withstand the force of

an earthquake. The NYCEM report indicates that un-reinforced masonry buildings are most at risk during an

earthquake because the walls are prone to collapse outward, whereas steel and wood buildings absorb more of

the earthquake’s energy. Additional attributes that contribute to a building’s capability to withstand an

earthquake’s force include its age, number of stories and quality of construction. HAZUS-MH considers

building construction and the age of buildings as part of the analysis.

Potential building damage was evaluated by HAZUS-MH 2.1 across the following damage categories (none,

slight, moderate, extensive and complete). Table 5.4.4-11 provides definitions of these five categories of

damage for a light wood-framed building; definitions for other building types are included in HAZUS-MH

technical manual documentation. General building stock damage for these damage categories by occupancy

class and building type on a County-wide basis is summarized below for the 100-, 500- and 2,500-year events.

LST^W 2+1+1*..+ >jS_b^W aX KfdgUfgdS^ =S_SYW KfSfW =WX[`[f[a`e Xad S E[YZf OaaV*?dS_WV ;g[^V[`Y

=S_SYW

<SfWYadk =WeUd[bf[a`

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

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

Extensive

Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral
movement of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of wood sill
plates and/or slippage of structure over foundations; partial collapse of room-over-garage or other soft-story
configurations.

Complete
Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of
collapse due to cripple wall failure or the failure of the lateral load resisting system; some structures may
slip and fall off the foundations; large foundation cracks.

OdjgXZ7 E>UQO*JE PZX]c^XVa JVcjVa
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HAZUS-MH 2.1 estimates $259,251 in damage to Essex County’s general building stock as a result of a 100-

year MRP event. Table 5.4.4-12 summarizes the damage estimated for the 100-, 500- and 2,500-year MRP

earthquake events. Damage loss estimates include structural and non-structural damage to the building and

loss of contents.
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It is estimated that there would be nearly $84 million in damages to buildings in the County during a 500-year

earthquake event. This includes structural damage, non-structural damage and loss of contents, representing

less than one-percent of the total replacement value for general building stock in Essex County. For a 2,500-

year MRP earthquake event, HAZUS-MH estimates nearly $1.5 billion, approximately 2-percent of the total

general building stock replacement value. Residential and commercial buildings account for most of the

damage for earthquake events.

Earthquakes can cause secondary hazard events such as fires. No fires are anticipated as a result of the 100-

year MRP event. Two fires are estimated as a result of the 500-year event that will displace approximately 12

people. HAZUS-MH estimates there will be 36 ignitions as a result of the 2,500-year event that will displace

an estimated nearly 10,000 people and cause an estimated $322 million in building damages.

B_bSUf a` <d[f[US^ ?SU[^[f[We

After considering the general building stock exposed to, and damaged by, 100-, 500- and 2,500-year MRP

earthquake events, critical facilities were evaluated. All critical facilities (essential facilities, transportation

systems, lifeline utility systems, high-potential loss facilities and user-defined facilities) in Essex County are

considered exposed and potentially vulnerable to the earthquake hazard. Refer to subsection “Critical

Facilities” in Section 4 (County Profile) of this Plan for a complete inventory of critical facilities in the

County.

To estimate critical facility exposure to the potential impacts of an earthquake an exposure analysis was

performed using the NEHRP soils data and the liquefaction susceptibility data to determine the critical

facility’s location in relation to these areas. The critical facilities and utilities in the areas were calculated and

summarized in Table 5.4.4-13 and Table 5.4.4-14 below. The analysis indicates that the City of Newark has

the greatest number of critical facilities on NEHRP soil types “D” and “E” and is the only municipality with

critical facilities located in the high susceptibility liquefaction area.
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HAZUS-MH 2.1 estimates the probability that critical facilities may sustain damage as a result of 100-, 500-

and 2,500-year MRP earthquake events. Additionally, HAZUS-MH estimates percent functionality for each

facility days after the event. Due to the sensitivity of the critical facility inventory in Essex County, facility-

specific losses are not provided.

B_bSUf a` >Ua`a_k

The risk of a damaging earthquake, in combination with the density of value of buildings in New Jersey, place

the State 10thth among all states for potential economic loss from earthquakes (Stanford 2003).

Earthquakes also have impacts on the economy, including: loss of business function, damage to inventory,

relocation costs, wage loss and rental loss due to the repair/replacement of buildings. A Level 2 HAZUS-MH

analysis estimates the total economic loss associated with each earthquake scenario, which includes building-

and lifeline-related losses (transportation and utility losses) based on the available inventory (facility [or GIS

point] data only). Direct building losses are the estimated costs to repair or replace the damage caused to the

building. This is reported in the “Impact on General Building Stock” subsection discussed earlier in this

section. Lifeline-related losses include the direct repair cost to transportation and utility systems and are

reported in terms of the probability of reaching or exceeding a specified level of damage when subjected to a

given level of ground motion. Additionally, economic loss includes business interruption losses associated

with the inability to operate a business due to the damage sustained during the earthquake as well as temporary

living expenses for those displaced. These losses are discussed below.

It is significant to note that for the 500-year event, HAZUS-MH 2.1 estimates the County will incur nearly

$110 million in income losses (wage, rental, relocation and capital-related losses) in addition to the 500 –year

event structural, non-structural, content and inventory losses ($203 million).

For the 2,500-year event, HAZUS-MH 2.1 estimates the County will incur approximately $1.6 billion in

income losses, mainly to the residential and commercial occupancy classes associated with wage, rental,

relocation and capital-related losses. In addition, the 2,500-year event structural, non-structural, content and

inventory losses equate to greater than an estimated $1.6 billion.

Roadway segments and railroad tracks may experience damage due to ground failure and regional

transportation and distribution of these materials will be interrupted as a result of an earthquake event. Losses

to the community that result from damages to lifelines can be much greater than the cost of repair (HAZUS-

MH 2.1 Earthquake User Manual, 2012).

Earthquake events can significantly impact road bridges. These are important because they often provide the

only access to certain neighborhoods. Since softer soils can generally follow floodplain boundaries, bridges

that cross watercourses should be considered vulnerable. A key factor in the degree of vulnerability will be the

age of the facility or infrastructure, which will help indicate to which standards the facility was built. HAZUS-

MH estimates the long-term economic impacts to the County for 15-years after the earthquake event. In terms

of the transportation infrastructure, HAZUS-MH estimates $413 million in direct repair costs to bridges as a

result of a 2,500-year event. There are no losses computed by HAZUS for business interruption due to

transportation or utility lifeline losses.

HAZUS-MH 2.1 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).
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For the 100-year MRP event, HAZUS-MH 2.1 estimates more than 2,000 tons of debris will be generated in

the City of Newark, with approximately 75-percent of the debris comprised of brick/wood. For the 500-year

MRP event, HAZUS-MH 2.1 estimates more than 20,000 tons of debris will be generated. For the 2,500-year

MRP event, HAZUS-MH 2.1 estimates nearly 3 million tons of debris will be generated. Of the total amount,

brick/wood comprises approximately 50% of the total with the remainder being reinforced concrete/steel.

LST^W 2+1+1*.2+ >ef[_SfWV =WTd[e @W`WdSfWV Tk fZW 2--* S`V /)2--*kWSd FJI >SdfZcgS]W >hW`fe

Fg`[U[bS^[fk

2--*QWSd /)2--*QWSd

;d[U],OaaV

%fa`e&

<a`UdWfW,KfWW^

%fa`e&

;d[U],OaaV

%fa`e&

<a`UdWfW,KfWW^

%fa`e&

Township of Belleville 4,857 2,224 51,594 50,283

Township of Bloomfield 5,450 2,215 58,215 48,327

Borough of Caldwell 2,603 1,259 26,955 29,829

Township of Cedar Grove 1,077 425 11,506 9,130

City of East Orange 5,162 2,069 56,665 46,202

Borough of Essex Fells 109 35 1,167 769

Township of Fairfield 5,236 2,777 54,755 66,225

Borough of Glen Ridge 338 111 3,622 2,389

Township of Irvington 5,604 2,323 61,733 52,000

Township of Livingston 2,225 849 23,919 18,435

Township of Maplewood 2,179 863 23,871 19,061

Township of Millburn 1,940 750 20,739 16,515

Township of Montclair 4,840 1,929 51,819 41,730

City of Newark 80,207 46,196 820,805 980,660

Borough of North Caldwell 219 6767 2,305 1,396

Township of Nutley 3,576 1,441 38,623 31,300

City of Orange Township 3,535 1,472 38,706 32,746

Borough of Roseland 507 202 5,495 4,441

Township of South Orange Village 1,862 715 20,309 16,003

Township of Verona 1,369 541 14,426 11,525

Township of West Caldwell 1,397 666 14,663 15,712

Township of West Orange 3,253 1,261 34,727 26,869

Essex County (Total) 137,545 70,392 1,436,617 1,521,549

OdjgXZ7 E>UQO*JE /+.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Section 4, areas targeted for future growth and development have been identified across the

County. It is anticipated that the human exposure and vulnerability to earthquake impacts in newly developed

areas will be similar to those that currently exist within the County. Current building codes require seismic

provisions that should render new construction less vulnerable to seismic impacts than older, existing

construction that may have been built to lower construction standards.

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

hazard. Refer to Section 4, and Volume II Section 9 for potential new development and approximate NEHRP

soil class areas in Essex County.
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<ZS`YW aX Ng^`WdST[^[fk

Essex County and all plan participants continue to be vulnerable to the earthquake hazard. Differences in

exposure and potential losses estimated from the 2008 HMP can be attributed to the difference in building

stock inventory and methodology used for the risk assessment. For example, the 2008 HMP building

inventory used the default HAZUS-MH general building stock based on replacement cost value of the

structures. For this plan update, the potential loss analysis was conducted using a custom County-wide

building inventory using the most current tax record and parcel data provided by the County.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

Providing projections of future climate change for a specific region is challenging. Some scientists feel that

melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight

are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause

seismic plates to slip and stimulate volcanic activity according to research into prehistoric earthquakes and

volcanic activity. National Aeronautics and Space Administration (NASA) and USGS scientists found that

retreating glaciers in southern Alaska might be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive

storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing

increased volumes of water from changes in the hydrograph could fail during seismic events. There are

currently no models available to estimate these impacts.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

A Level 2 HAZUS-MH earthquake analysis was conducted for Essex County using the default model data,

with the exception of the updated building and critical facility inventories which included user-defined data,

and NEHRP soil data. Additional data needed to further refine the County’s vulnerability assessment include:

(1) updated demographic data to update the default data in HAZUS-MH; and (2) soil liquefaction data.

Additionally, the County can identify un-reinforced masonry critical facilities and privately-owned buildings

(i.e., residences) using local knowledge and/or pictometry/orthophotos. These buildings may not withstand

earthquakes of certain magnitudes and plans to provide emergency response/recovery efforts for these

properties can be set in place. Further mitigation actions include training of County and municipal personnel

to provide post-hazard event rapid visual damage assessments, increase of County and local debris

management and logistic capabilities, and revised regulations to prevent additional construction of non-

reinforced masonry buildings.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the extreme temperature hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# For the 2015 Update, the extreme temperature profile includes both extreme heat and extreme cold. In the
previous County HMP, extreme heat and extreme cold were discussed individually.

# 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 other federal and state agencies are incorporated.
# New and updated figures and studies from the Office of the New Jersey State Climatologist are

incorporated.
# Previous occurrences are updated with events that occurred between 2007 and 2014.
# A vulnerability assessment section is completed for the extreme temperature hazard. Available

information and a preliminary assessment are used to complete this section. The vulnerability assessment
directly follows the hazard profile.

2+1+2+. IdaX[^W

ASlSdV =WeUd[bf[a`

Extreme temperature includes both heat and cold events, which can have significant impact to human health,

commercial/agricultural businesses, and primary and secondary effects on infrastructure (e.g., burst pipes and

power failures). What constitutes as extreme cold or extreme heat can vary across different areas of the U.S.,

based on what the population is accustomed to.

New Jersey has four well-defined seasons. The seasons have several defining factors, with temperature one of

the most significant. Extreme temperatures can be defined as those that are far outside the normal ranges for

the season. Figure 5.4.5-1 illustrates long-term average temperatures in the northern region of the State, which

includes Essex County. The values were calculated from a spatially weighted average of numerous weather

stations throughout the State and measured in degrees Fahrenheit (°F). Between 1895 and 1970, the northern

New Jersey mean temperature was 50.6°F. The mean increased to 50.9°F between 1971 and 2000. It

increased again to 52.9°F between 2001 and 2013 (ONJSC Rutgers University 2013).

The average annual temperature in Essex County is 54°F. In January, the average low is 24°F. In July, the

average high is 86°F (Essex County 2014). The following provides information regarding extreme cold and

extreme warm temperatures in Essex County.

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 0ºF or below (Centers of Disease Control and Prevention [CDC] 2005).

Exposure to cold temperatures, whether indoors or outside, can lead to serious or life-threatening health

problems such as hypothermia, cold stress, frostbite or freezing of the exposed extremities such as fingers,

toes, nose, and ear lobes. Hypothermia occurs when the core body temperature is <95ºF. If persons exposed

to excessive cold are unable to generate enough heat (e.g., through shivering) to maintain a normal core body

temperature of 98.6ºF, their organs (e.g., brain, heart, or kidneys) can malfunction. When brain function
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deteriorates, persons with hypothermia are less likely to perceive the need to seek shelter. Signs and symptoms

of hypothermia (e.g., lethargy, weakness, loss of coordination, confusion, or uncontrollable shivering) can

increase in severity as the body's core temperature drops (CDC 2005).

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 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).

The following are the lowest temperatures recorded at the three weather stations in Essex County for the period

from 1899 to 2014:

# Caldwell/Essex County Airport: -0.9°F (January 2004)

# Canoe Brook: -26°F (February 1934)

# Newark International Airport: -9°F (February 1899) (Utah Climate Center 2014)

Conditions of extreme heat are defined as summertime temperatures that are substantially hotter and/or more

humid than average for a location at that time of year (CDC 2009). An extended period of extreme heat of

three or more consecutive days is typically called a heat wave and is often accompanied by high humidity

(NWS 2005). 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). A basic definition of a heat

wave implies that it is an extended period of unusually high atmosphere-related heat stress, which causes

temporary modifications in lifestyle and which may have adverse health consequences for the affected

population (Robinson, 2000). In Essex County, a heat wave is defined as three consecutive days with

TGNQGRCTURGS ]1([5'

The following are the highest temperatures recorded at the three weather stations in Essex County for the

period from 1899 to 2014:

# Caldwell/Essex County Airport: 102.9°F (July 2011)

# Canoe Brook: 107.1°F (July 2010)

# Newark International Airport: 108°F (July 2011) (Utah Climate Center 2014)
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Extreme heat is the number one weather-related cause of death in the U.S. On average, excessive heat claims

more lives each year than floods, lightning, tornadoes, and hurricanes combined (NOAA Date Unknown). In

2012, New Jersey reported one heat-related fatality (NOAA 2012). As seen in Figure 5.4.5-2, heat had the

highest average of weather related fatalities nationally in 2012 (155 fatalities), with one of those fatalities

occurring in New Jersey.

?[YgdW 2+1+2*/+ OWSfZWd ?SfS^[f[We Xad /-./ [` fZW M+K+

OdjgXZ7 KSO /-.0

Urbanized areas and urbanization creates 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 discontiguous

areas with qualifying densities (U.S. Census 2003).
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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 ºF and 5.4ºF warmer than its

surrounding areas. In the evening, the difference in air temperatures can be as high as 22ºF. 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 50ºF to 90ºF 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). Detailed information regarding

the effects of heat islands is described below.

# Elevated summer temperatures increase the energy demand for cooling. Research has shown that for

every 1ºF, electricity demand increases between 1.5% and 2%, starting when temperatures reach

between 68ºF and 77ºF. Urban heat islands increase overall electricity demand, as well as peak

demand. This generally occurs during hot, summer afternoons when homes and offices are running

cooling systems, electricity, and appliances. During extreme heat events, the demand for cooling can

overload systems and require utility companies to institute controlled brownouts or blackouts to

prevent power outages (EPA 2011).

# Urban heat islands raise the demand for electricity during the summer. Companies that provide the

electricity generally rely on fossil fuel power plants to meet the demand. This can lead to an increase

in air pollution and greenhouse gas emissions. The primary pollutants include sulfur dioxide (SO2),

nitrogen oxides (NOx), particulate matter (PM), carbon monoxide (CO), and carbon dioxide (CO2).

These can all contribute to global climate change. Elevated temperatures can also directly increase the

rate of ground-level ozone formation. Ground-level ozone is formed when NOx and volatile organic

compounds (VOC) react to the presence of sunlight and hot weather (EPA 2011).

# Increased temperatures and higher air pollution levels can affect human health by causing discomfort,

respiratory difficulties, heat cramps and exhaustion, heat stroke, and mortality. Heat islands can also

intensify the impact of heat waves. High risk populations are at particular risk from extreme heat

events (EPA 2011).

# Urban areas often have many buildings and paved areas. During the hot summer months, high

pavement and rooftop surface temperatures can heat stormwater runoff. Pavements that are 100ºF can

elevate initial rainwater temperature from approximately 70ºF to over 95ºF. The heated stormwater

usually becomes runoff and drains into storm sewers and raises water temperatures of streams, rivers,

ponds, and lakes. Water temperature affects aquatic life. Rapid temperature changes in aquatic

ecosystems from stormwater runoff can be stressful and sometimes fatal to aquatic habitats (EPA

2011).

Figure 5.4.5-3 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 (EPA 2008).
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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 5.4.5-4 depicts these regions. A majority of Essex

County is located within the Central Climate Region with the northwestern corner located in the Northern

Climate Region.

The Central Region 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 2014).
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Temperature extremes can occur throughout the entire State. In New Jersey, average days per year where

temperatures reach 90°F or higher range from five days to over 30 days, depending on location. Figure 5.4.5-5

through Figure 5.4.5-7 shows the average number of days per year, from 1981 to 2010, when temperatures

were in excess of 90°F, 95°F, and 100°F. The figure indicates that Essex County has an average of 25 days of

temperatures in excess of 90°F; 7.5 days of temperatures in excess of 95°F; and 1.1 days of temperatures in

excess of 100°F
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Locations that are more prone to heat include inland urban areas. Cities are the most susceptible to the stresses

of heat waves. Urban areas tend to have the largest populations and therefore, amplify the effects of heat.

ONJSC conducted a study from 1997 to 2010 on summer heat at the NWS observing station located at Newark

Liberty International Airport. The frequency of hot days, those with a maximum air temperature of 90°F or

greater, or a heat index of that magnitude, was recorded during the study. Conditions were observed and

recorded daily and hourly. and also included information for 100°F. During the 14-year study, there was an

CVGRCIG PH *. FCYS GCEJ YGCR WKTJ NCXKNUN TGNQGRCTURGS ]1([5' @JKS RCOIGF HRPN )+ FCYS KO *((,% TP -,

FCYS KO *()(' <O CVGRCIG% TJG JGCT KOFGX WCS ]1([5 HPR +( FCYS GCEJ YGCR' @JG TGNQGRCTURG WCS ]1([5 HPR

124 hours in an average year, with a maximum of 319 hours in 2010. The average was 197 hours per year for

TJG JGCT KOFGX' <O ]1([5 FCYS% TJG TGNQGRCTURG RGNCKOGF CT TJCT MGVGM HPR CO CVGRCIG PH ,', JPURS COF TJG JGCT

index for 6.7 hours. Heat waves were also scrutinized during the ONJSC study. The maximum number of

EPOSGEUTKVG FCYS PH ]1([5 WCS ), HRPN 8UMY ). TP *1% *()( #<;8?3 >UTIGRS AOKVGRSKTY% *()($'

The NWS Automated Surface Observing Station (ASOS) was installed in 1996 in a grassy field between the

outermost runway and the New Jersey Turnpike, roughly opposite of Terminal A of Newark Airport. The

terrain in the area is flat and marshy, and there is a drainage canal between the station and the Turnpike. Less

than a mile to the east is the Newark Bay and just beyond that is the New York Harbor. The majority of the

land within a mile of the airport is covered with pavement or rooftops. Downtown Newark is located several

miles to the north, and the City of Elizabeth is located to the south of the ASOS. To the northwest are ridges

oriented roughly in a south-southwest to north-northwest direction. They rise to an elevation of approximately

200 feet at 4.5 to 5 miles and to 500 to 600 feet at 7 to 8 miles. The land up to the ridges is heavily developed

urban/suburban (ONJSC Rutgers University, 2010).

The ASOS weather station records temperature approximately five feet above the grassy surface. While

Newark Airport observations date back to the early 1930s, the most recent 14 years were evaluated due to the

change in landscape, relocation of the weather station, and the determination that the thermistor at Newark was

faulty and read a degree or more too high from June 1992 through November 1994 (ONJSC Rutgers

University, 2010).

The results from the study provided the following:

# 9CXKNUN TGNQGRCTURG ]1([5 ^ PO CVGRCIG% TJGRG WGRG )*, JPURS ]1([5 COOUCMMY% WKTJ C NCXKNUN PH
+)1 JPURS KO *()( COF C NKOKNUN PH +( JPURS KO *((,' <O CVGRCIG% ]1([5 WCS RGCEJGF *. FCYS GCEJ

YGCR% WKTJ C NCXKNUN PH -, FCYS ]1([5 KO *()( COF C NKOKNUN PH )+ FCYS ]1([5 KO *((,'

# <O FCYS WJGRG TJG TGNQGRCTURG WCS ]1([5% TJG CVGRCIG NCXKNUN TGNQGRCTURG HPR TJG FCY WCS 1+[5%

WKTJ C NCXKNUN PH )(-[5 PO 2UIUST 1% *(()' <O FCYS WJGRG TJG TGNQGRCTURG WCS ]1([5% TJG CVGRCIG
maximum heat index for the day was 95°F, with a maximum temperature of 112°F on July 5, 1999.

# 4CYS WJGRG TJG TGNQGRCTURG WCS ]1([5% TJG TGNQGRCTURG STCYGF CT ]1([5 HPR CO CVGRCIG PH ,', JPURS'
The annual maximum was 5.6 hours/day in 1999 and the daily maximum was 15 hours on July 5-6,
)111 COF 8UMY -&.% *()(' <O FCYS WJGRG TJG TGNQGRCTURG WCS ]1([5% TJG JGCT KOFGX WCS ]1([5 HPR *'+

hours longer than the temperature was at or above this mark. The daily maximum was 21 hours on
July 5, 1999, August 1, 2006, and August 2, 2006.

Figure 5.4.5-8 through Figure 5.4.5-10 illustrates these observations.



@IGWMRQ *#)#*/ ?MVN 0VVIVVPIQW ^ 4[WUIPI AIPSIUEWXUIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*1)-.
DVcjVgn .,-1

$.,52+ @9?9@;B9 DC<E$ #)73 '+2 (+)28 =CCA 4-215,- ><=<

OdjgXZ7 LKGO@ Nji\Zgh Qc^kZgh^in) /-.-

sC YZ\gZZh CV]gZc]Z^i

$.,52+ @9?9@;C9 DC<E$ %152/7 &*3+26)4.103 '+2 (+)28 =CCA 4-215,- ><=<

OdjgXZ7 LKGO@ Nji\Zgh Qc^kZgh^in) /-.-

sC YZ\gZZh CV]gZc]Z^i



@IGWMRQ *#)#*/ ?MVN 0VVIVVPIQW ^ 4[WUIPI AIPSIUEWXUIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1*0*1)-/
DVcjVgn .,-1

$.,52+ @9?9@;=<9 "6+2),+ #)73 '+2 (+)2 DC<E$ *7 %1528 =CCA 4-215,- ><<C

OdjgXZ7 LKGO@ Nji\Zgh Qc^kZgh^in) /-.-

KdiZ7 /-.- dWhZgkVi^dch lZgZ cdi ^cXajYZY ^c i]^h XVaXjaVi^dc

sC YZ\gZZh CV]gZc]Z^i

Additional results from the study provided the following:

# Heat Waves – on average, heat waves lasted five days, with a maximum of 14 from July 16 to 29,
2010. On average, there were four heat waves per year, with a maximum of seven in 1999 and 2010
and a minimum of zero in 2004. The average duration of heat waves was 93 hours (from the first
JPURMY RGCFKOI ]1([5 UOTKM TJG MCST POG$% WKTJ C NCXKNUN PH +)/ JPURS FURKOI TJG 8UMY *()(% JGCT

wave. From the start to the end of heat waves, approximately 26% of hours were spent below 80°F,
with a minimum of 4% from August 11 to 14, 2005.

# &+)1 '-*+3 5$"4% ^ PO CVGRCIG% CQQRPXKNCTGMY )1/ JPURS WGRG SQGOT WKTJ TJG JGCT KOFGX ]1([5

annually, with a maximum of 406 hours in 2010 and a minimum of 85 hours in 2009. On average, a
JGCT KOFGX PH ]1([5 WCS RGCEJGF PO +( FCYS COOUCMMY% WKTJ C NCXKNUN PH -0 KO *()( COF C NKOKNUN
PH ). KO *((1' <O FCYS WJGRG TJG JGCT KOFGX WCS ]1([5% TJG CVGRCIG NCXKNUN JGCT KOFGX HPR TJG FCY

was 95°F, with a maximum of 112°F on July 5, 1999.

# (+,.+/)12/+0 5#""4% ^ PO CVGRCIG% *', JPURS WGRG SQGOT CT ])(([5 COOUCMMY' @JG HPMMPWKOI TCDMG

SUNNCRKZGS TJG OUNDGR PH FCYS GCEJ YGCR TJCT JCF TGNQGRCTURGS ])(([5'

Additional results from the study provided the following:

# Warm nighttime temperatures – On average, two days per year had 5am and 6am temperatures
]0([5 COF CVGRCIG PH -( FCYS QGR YGCR JCF -CN COF .CN TGNQGRCTURGS ]/([5 #5KIURG -','-&)) COF

Figure 5.4.5-12).
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In New Jersey, average days per year when temperatures reached less than 32°F range from six days in

southern New Jersey to over 45 days in northern New Jersey. Figure 5.4.5-13 and shows the average number

of days per year, from 1981 to 2010, when temperatures were below 32°F and 0°F. The figure indicates that

Essex County has an average of 17.2 days of temperatures below 32°F ; 34.3 days below 20°F; and 1.2 days of

temperatures below 0°F.
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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 actual air temperature. To find the Heat Index temperature, the temperature and relative humidity need to

be known. Once both values are known, the Heat Index will be the corresponding number with both values

(Figure 5.4.5-15). 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).
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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).

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 5.4.5-17 shows three shaded areas of frostbite danger. Each shaded area shows

how long a person can be exposed before frostbite develops (NWS Date Unknown).
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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
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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).

IdWh[age HUUgddW`UWe S`V EaeeWe

New Jersey has been experiencing an increase in extreme temperatures across the State. Historically, there has

been an increase in temperature during the warmest months in New Jersey, with the majority of the extreme

heat months occurring after 1990. Conversely, the months which set records for extreme cold temperatures

tended to occur prior to 1930.

Many sources provided historical information regarding previous occurrences and losses associated with

extreme temperature events throughout the State and Essex County. With so many sources reviewed for the

purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

The NWS Forecast Office operates an online annual temperature extremes database, known as “NOWData”.

The data set contains annual maximum and minimum temperature records for stations in the U.S. Each station

has a cooperative observer system identification number (coop number). In the New York City Cooperative

Area, there are over 25 stations, including one station in the City of Newark. There may be some potential

problems with the data collected at the stations. The values of the all-time records for stations with brief

histories are limited in accuracy and could vary from nearby stations with longer records. Although the data

sets have been through quality control, there is still a need for more resources to quality control extremes. The

record sets are for single stations in the cooperative observer network and are limited to the time of operation

of each station under one coop number. The records for a place may need to be constructed from several

individual station histories. Some of the data may vary from NWS records due to NWS using multiple stations

and additional sources like record books (MRCC, Date Unknown).

Based on the NWS data, Table 5.4.5-1 presents the extreme cold (minimum) and hot (maximum) temperature

records for the three weather stations located in Essex County.

LST^W 2+1+2*.+ FJ<< LW_bWdSfgdW >jfdW_We

KfSf[a` GS_W

9hWdSYW

FSj[_g_

%p?&

9hWdSYW

F[`[_g_

%p?&

FWS`

%p?&

A[YZWef

FSj

%p?& =SfW

EaiWef F[`[_g_

%p?& =SfW

CANOE BROOK 6363 4040 51.4 107 2010-07-07 -26 1934-02-09

ESSEX FELLS SERV BLDG 62 40 51 105 2001-08-10 -14 1985-01-21

NEWARK INTL APNEWARK INTL AP 6363 4646 54.4 108 2011-07-22 -14 1934-02-09

OdjgXZ7 JN@@ /-.1

For this 2015 Plan Update, known extreme temperature events that have impacted Essex County between 2007

and 2014 are identified in Table 5.4.5-2. With extreme temperature documentation for New Jersey and Essex

County being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.5-2 may

not include all events that have occurred in the County. Please see Section 9 for detailed information regarding

impacts and losses to each municipality.
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Extreme temperatures are expected to occur more frequently as part of regular seasons. Specifically, extreme

heat will continue to impact New Jersey and its counties and, based upon data presented, will increase in the

next several decades. As previously stated, several extreme temperature events occur each year in Essex

County. It is estimated that the County will continue to experience these events annually.

In Section 5.3, the identified hazards of concern for Essex 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 extreme temperature events in the County is

considered ‘frequent’ (likely to occur within 25 years).

<^[_SfW <ZS`YW B_bSUfe

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

Annual average temperatures have been rising in the northeastern United States since 1900, with the regional

warming trend greater in the Northeast than in the United States as a whole. Data collected by ONJSC shows

a statistically significant rise in average statewide temperature over the last 113 years. Since 1970, the average

annual temperature in the Northeast has increased by 2°F. Average winter temperatures have increased by 4°F

(Rutgers 2013). Over the next 100 years, temperatures across the Northeast are projected to increase, with

larger increases under higher emissions scenarios to lower emissions scenarios, and greater increases in

summer as compared to winter temperatures by the end of the century. In the Northeast, increases in annual

average temperature above the baseline are expected to range from 1.5°F to 3°F by the 2020s, 3°F to 6°F by

the 2050s, and from 3.5°F to 10°F by the 2080s, reflecting a range of emissions scenarios from low to high

(Rutgers 2013).

The increase in the number of extreme heat days will lead to more heat related illness. Also, with an increase

in severe storms there will be an increase in stormwater runoff which may be polluted and sicken individuals

(Kaplan and Herb 2012). The effect on public health will likely increase the need for vulnerable population

planning and may place heavier burdens on the healthcare system.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For extreme temperatures, the entirety of Essex County has been identified as exposed to this hazard.

Therefore, all assets in the County (population, structures, critical facilities and lifelines), as described in the

County profile, are exposed and potentially vulnerable. The following text evaluates and estimates the

potential impact of extreme temperature on the County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

Extreme temperatures generally occur for a short period of time but can cause a range of impacts, particularly

to vulnerable populations that may not have access to adequate cooling or heating. This natural hazard can

also cause impacts to agriculture (crops and animals), infrastructure (e.g., through pipe bursts associated with

freezing, power failure) and the economy.

=SfS S`V FWfZaVa^aYk

At the time of this Plan, insufficient data is available to model the long-term potential impacts of extreme

temperature on Essex County. Over time, additional data will be collected to allow better analysis for this

hazard. Available information and a preliminary assessment are provided below.

B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

For the purposes of this HMP, the entire population in Essex County is exposed to extreme temperature events.

Refer to Section 4 for a summary of population statistics for the County.

Extreme temperature events have potential health impacts including injury and death. According to the Centers

for Disease Control and Prevention, populations most at risk to extreme cold and heat events include the

following: 1) the elderly, who are less able to withstand temperatures extremes due to their age, health conditions

and limited mobility to access shelters; 2) infants and children up to four years of age; 3) individuals who are

physically ill (e.g., heart disease or high blood pressure), 4) low-income persons that cannot afford proper heating

and cooling; and 5) the general public who may overexert during work or exercise during extreme heat events or

experience hypothermia during extreme cold events (CDC, 2006).

Meteorologists can accurately forecast extreme heat event development and the severity of the associated

conditions with several days of lead time. These forecasts provide an opportunity for public health and other

officials to notify vulnerable populations, implement short-term emergency response actions and focus on

surveillance and relief efforts on those at greatest risk. Adhering to extreme temperature warnings can

significantly reduce the risk of temperature-related deaths.
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All of the building stock in the County is exposed to the extreme temperature hazard. Refer to Section 4 which

summarizes the building inventory in Essex County. Extreme heat generally does not impact buildings.

Losses may be associated with the overheating of heating, ventilation, and air conditioning (HVAC) systems.

Extreme cold temperature events can damage buildings through freezing/bursting pipes and freeze/thaw cycles.

Additionally, manufactured homes (mobile homes) and antiquated or poorly constructed facilities may have

inadequate capabilities to withstand extreme temperatures.

B_bSUf a` <d[f[US^ ?SU[^[f[We

All critical facilities in the County are exposed to the extreme temperature hazard. Impacts to critical facilities

are the same as described for general building stock. Additionally, it is essential that critical facilities remain

operational during natural hazard events. Extreme heat events can sometimes cause short periods of utility

failures, commonly referred to as “brown-outs”, 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.

B_bSUf a` >Ua`a_k

Extreme temperature events also have impacts on the economy, including loss of business function and

damage/loss of inventory. Business-owners may be faced with increased financial burdens due to unexpected

repairs caused to the building (e.g., pipes bursting), higher than normal utility bills or business interruption due

to power failure (i.e., loss of electricity, telecommunications).

The agricultural industry is most at risk in terms of economic impact and damage due to extreme temperature

events. Extreme heat events can result in drought and dry conditions and directly impact livestock and crop

production.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the extreme temperature hazard because

the entire County is exposed and vulnerable. Please refer to the specific areas of development indicated in

tabular form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this

plan.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

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 extremes such as extreme temperature events. While predicting changes of extreme

temperature events under a changing climate is difficult, understanding vulnerabilities to potential changes is a

critical part of estimating future climate change impacts on human health, society and the environment (U.S.

Environmental Protection Agency [EPA], 2006).

Climate Change in New Jersey: Trends and Projections describes changes in temperature, precipitation, and

sea level rise. Each section of the report summarizes observed recent changes in climate in New Jersey.

Observations are based on recorded climate data collected by the ONJSC and other institutions, and on other

reports summarizing climate change in the northeastern United States. Each section also presents a synthesis

of the most current projections for future climate changes based on climate science modeling and techniques.
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The projections reflect potential average climate over a span of future years (2020, 2050, and 2080). The

projections in the report illustrate the potential climate changes that could impact the northeastern United

States based on future emissions scenarios (A2, A1B, and B1 – high, medium, and low scenarios). Each

emissions scenario would result in a range of potential climate outcomes in the State (Rutgers 2013).

In the coming years, most studies project that the State of New Jersey can expect an increase in average annual

temperature, and steady or increasing amounts of precipitation with more rain in the winter. More frequent

extreme events are likely, including heat waves, short-term droughts, and extreme precipitation events with

subsequent flooding. Sea level rise in New Jersey is already occurring faster than the global average rate

because of land subsidence and ground water withdrawal, and a continued rate of rise is expected to lead to

more frequent and more severe coastal flooding events, including those associated with hurricane and tropical

storms (Rutgers 2013).

<ZS`YW aX Ng^`WdST[^[fk

Overall, the County’s vulnerability has not changed and the entire County will continue to be exposed and

vulnerable to the extreme temperature events.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

For future plan updates, the County can track data on extreme temperature events, obtain additional

information on past and future events, particularly in terms of any injuries, deaths, shelter needs, pipe freeze,

agricultural losses and other impacts. This will help to identify any concerns or trends for which mitigation

measures should be developed or refined. In time, quantitative modeling of estimated extreme heat and cold

events may be feasible as data is gathered and improved.
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5.4.6 Flood

The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the flood hazard in Essex County.

.,-1 DUKW HYNK\O 9RKWQO[

( For the 2015 Update, the flood profile includes only riverine and dam failure flooding and storm
surge/coastal flooding is discussed in the coastal storm profile. In the previous County HMP, coastal
flooding was including in the flood profile.

( The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences (updated with events that occurred between 2007 and 2014), probability of
future occurrence, and potential climate change impacts using best available data.

( A vulnerability assessment section is completed for the flood hazard. It directly follows the hazard profile.
The HAZUS-MH flood model was used to estimate potential losses to the general building stock and
critical facilities. The 1-f[hY[dj WddkWb Y^WdY[ \beeZ [l[dj mWi ki[Z je [lWbkWj[ j^[ >ekdjovi h_ia WdZ
vulnerability to floods. The July 2013 FEMA preliminary work maps and 2007 FEMA DFIRM were used
je [lWbkWj[ j^[ >ekdjovi [nfeikh[ je \beeZ-

5.4.6.1 Profile

Hazard Description

Floods are one of the most common natural hazards in the U.S. They can develop slowly over a period of days

or develop quickly, with disastrous effects that can be local (impacting a neighborhood or community) or

regional (affecting entire river basins, coastlines and multiple counties or states) (FEMA 2008). Most

communities in the U.S. have experienced some kind of flooding after spring rains, heavy thunderstorms,

coastal storms, or winter snow thaws (George Washington University 2001). Floods are 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.

The flood-related hazards most likely to impact Essex County are riverine (inland) flooding, and flooding as a

result of a dam failure. Each is described below, along with the subcategories associated with each hazard

type.

Riverine (Inland) Flooding

Riverine floods are the most common flood type. They occur along a channel and include overbank and flash

flooding. Channels are defined, ground features that carry water through and out of a watershed. They may be

called rivers, creeks, streams, or ditches. When a channel receives too much water, the excess water flows over

its banks and inundates low-lying areas (FEMA 2008; The Illinois Association for Floodplain and Stormwater

Management 2006).

AbWi^ \beeZi Wh[ sW hWf_Z WdZ [njh[c[ 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

e\ h_i_d] \beeZ mWj[hit )National Weather Service [NWS] 2009).

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. Most often floodplains are referred to as 100-
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year floodplains. A 100-year floodplain is not a flood that will occur once every 100 years, rather it is a flood

that has a 1% 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%

annual chance flood. This 1% annual chance flood is now the standard used by most federal and state agencies

and by the NFIP (FEMA 2002). Figure 5.4.6-1 depicts the flood hazard area, the flood fringe, and the

floodway areas of a floodplain.

Figure 5.4.6-1. Floodplain

Source: New Jersey Department of Environmental Protection (NJDEP) Date Unknown

Dam Failure

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 2013). They are an important resource in the United States.

Man-made dams can be classified according to the type of construction material used, the methods used in

construction, the slope or cross-section of the dam, the way the dam resists the forces of the water pressure

behind it, the means used for controlling seepage, and, occasionally, according to the purpose of the dam. The

materials used for construction of dams include earth, rock, tailings from mining or milling, concrete, masonry,

steel, timber, miscellaneous materials (plastic or rubber), and any combination of these materials (Association

of State Dam Safety Officials 2013).

Heh[ j^Wd W j^_hZ e\ j^[ Yekdjhovi ZWci Wh[ 4/ eh ceh[ o[Whi ebZ- <ffhen_cWj[bo 03+/// ef those dams pose a

significant hazard to life and property if failure occurs. There are also about 2,000 unsafe dams in the United

States, located in almost every state.

Dam failures typically occur when spillway capacity is inadequate and excess flow overtops the dam, or when

internal erosion (piping) through the dam or foundation occurs. Complete failure occurs if internal erosion or

overtopping results in a complete structural breach, releasing a high-velocity wall of debris-filled waters that

rush downstream damaging and/or destroying anything in its path (FEMA 1996).

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

' Overtopping caused by floods that exceed the capacity of the dam
' Deliberate acts of sabotage
' Structural failure of materials used in dam construction
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' Movement and/or failure of the foundation supporting the dam
' Settlement and cracking of concrete or embankment dams
' Piping and internal erosion of soil in embankment dams
' Inadequate maintenance and upkeep (FEMA 2013a)

Federal Flood Programs

National Flood Insurance Program

The NFIP makes federally backed flood insurance available to homeowners, renters, and business owners in

participating communities. For most participating communities, FEMA has prepared a detailed Flood

Insurance Study (FIS). The study presents water surface elevations for floods of various magnitudes, including

the 1% annual chance flood and the 0.2% annual chance flood (the 500-year flood). Base flood elevations and

the boundaries of the 100- floodplains are shown on Flood Insurance Rate Maps (FIRMs), which are the

principle tool for identifying the extent and location of the flood hazard.

The FIRMs depict SFHAs - those areas subject to inundation from the 1% annual chance flood (also known as

the Base Flood or the 100-Year Flood). Those areas are defined as follows:

' Zones A1-30 and AE: SFHAs that are subject to inundation by the base flood, determined using
detailed hydraulic analysis. Base Flood Elevations are shown within these zones.

' Zone A (Also known as Unnumbered A-zones): SFHAs where no Base Flood Elevations or depths are
shown because detailed hydraulic analyses have not been performed.

' Zone AO: SFHAs subject to inundation by types of shallow flooding where average depths are
between 1 and 3 feet. These are normally areas prone to shallow sheet flow flooding on sloping
terrain.

' Zone VE, V1-30: SFHAs along coasts that are subject to inundation by the base flood with additional
hazards due to waves with heights of 3 feet or greater. Base Flood Elevations derived from detailed
hydraulic analysis are shown within these zones.

' Zone B and X (shaded): Zones where the land elevation as been determined to be above the Base
Flood Elevation, but below the 500-year flood elevation. These zones are not SFHAs.

' Zones C and X (unshaded): Zones where the land elevation has been determined to be above both the
Base Flood Elevation and the 500-year flood elevation. These zones are not SFHAs.

There are approximately 4,925 NFIP policies in Essex County. Of those policies, 499 are considered repetitive

loss (RL) and 73 are considered severe repetitive loss (SRL). To be eligible for the NFIP, certain criteria must

be met and claim payments must have occurred within 10 years of each other. If there are multiple losses at the

same location within 10 days of each other, these claims are counted within one loss.

Flood Insurance Studies (FIS)

In addition to FIRM and Digital Flood Insurance Rate Maps (DFIRM), FEMA also provides FISs for entire

counties and individual jurisdictions. These studies aid in the administration of the National Flood Insurance

Act of 1968 and the Flood Disaster Protection Act of 1973. They are narrative reports of countywide flood

hazards, including descriptions of the flood areas studied, the engineered methods used, principal flood

problems, flood protection measures, and graphic profiles of the flood sources. A preliminary countywide FIS

for Essex County has been completed and is dated May 30, 2014. See the Location section of this profile for

information regarding floodprone areas in Essex County.
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Risk Mapping, Assessment, and Planning (Risk MAP)

Risk MAP is a FEMA program that provides communities with flood information and tools to enhance their

mitigation plans and take action to protect their citizens. It builds on flood hazard data and maps produced

during the Flood Map Modernization (Map Mod) program. Through more precise flood mapping products,

risk assessment tools, and planning and outreach support, Risk MAP strengthens local ability to make

informed decisions about reducing risk. It combines quality engineering with state-of-the-art flood hazard data

to assist communities in planning and preventing risk using the most current information.

Risk MAP collaborates with state, tribal, and local governments and delivers quality data that increases public

awareness and leads to action that reduces risk to property and life. Risk MAP focuses on products and

services beyond the traditional FIRMs and works with officials to help put flood risk data and assessment tools

to use. Risk MAP also helps effectively communicate risk to citizens and enable communities to enhance their

mitigation plans and actions (FEMA 2012).

The goals of Risk MAP are as follows:

' Flood Hazard Data r addresses gaps in flood hazard data to form a solid foundation for risk
assessment, floodplain management, and actuarial soundness of the NFIP.

' Public Awareness/Outreach r [dikh[i j^Wj W c[WikhWXb[ _dYh[Wi[ e\ j^[ fkXb_Yvi WmWh[d[ii WdZ
understanding of risk results in a measurable reduction of current and future vulnerability.

' Hazard Mitigation Planning r leads and supports states, local, and tribal communities to effectively
engage in risk-based mitigation planning resulting in sustainable actions that reduce or eliminate risks
to life and property from natural hazards.

' Enhanced Digital Platform r provides an enhanced digital platform that improves management of Risk
MAP, conserves information produced by Risk MAP, and improves communication and sharing of
risk data and related products to all levels of government and the public.

' Alignment and Synergies r aligns risk analysis programs and develops synergies to enhance decision-
making capabilities through effective risk communication and management.

FEMA headquarters and regional offices lead a team of contractors and stakeholders to deliver its Risk MAP
program. The team is made up of the following:

' FEMA Headquarters r responsible for overall program implementation

' FEMA Regions r manage regional flood map production and help implement the Risk MAP outreach
strategy

' State, Local, and Tribal entities r help ensure that updated mapping information is used to make
informed decisions regarding risk

' Program Management Contractor r provide general oversight for Risk MAP including integration of
activities, development and implementation of a national outreach strategy, and stakeholder relations

' Production and Technical Services Contractors r update flood hazard data and maps

' Customer and Data Services Contractor r provide the digital platform for sharing flood mapping
products and information

Risk MAP will provide state and community officials with three Flood Risk Products (Flood Risk Report,

Flood Risk Map, and Flood Risk Database) to help them gain a better understanding of flood risk and its

potential impact on communities and individuals. These products will also enable communities to take proper

mitigation actions to reduce flood risk. The products will summarize information captured through the Flood

Risk Datasets during a Flood Risk study (FEMA 2012a). These datasets include:
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' Changes since last FIRM

' Flood depth and analysis grids

' Flood risk assessment data

' Areas of mitigation interest (FEMA 2012a)

The Flood Risk Report provides stakeholders with a comprehensive understanding of flood hazard and risk

exposure within their community, watershed, or other geographic area. The report parallels the Flood

Insurance Study (FIS) by providing a narrative of the flood risk assessment methodology and results. The

report provides risk assessment information at the project level, placing emphasis on risk reduction activities

that may have impacts beyond the specific stream or community. The report also provides risk assessment

information that can be incorporated into mitigation plans (FEMA 2012a).

The Flood Risk Map depicts select flood risk data for jurisdictions within the project area, emphasizing that

risk reduction activities have an impact beyond the site. The Flood Risk Database will be the primary source

to access information collected and developed during the flood risk assessment process. The Database

parallels the FIRM database. It is a project-level database that includes flood risk assessment data collected,

created, and analyzed during the flood risk project. FEMA will publish and maintain the database in a

standardized form to support national, state, regional, and local distribution. Viewing tools are currently under

development, to provide users without access to GIS software, the ability to visualize and understand the

multiple flood risk datasets contained within the database (FEMA 2012a).

The NJDEP executed a Cooperating Technical Partners (CTP) partnership agreement with FEMA on May 16,

2006. Since that time, NJDEP has become a full CTP partner with FEMA. Under the CTP agreement, the

NJDEP works as a contractor to FEMA Region II on the production of both regulatory and non-regulatory

Flood Risk MAP products for the State of New Jersey. Risk MAP is discussed further below and in Section

5.6 (Flood). Under the CTP program, NJDEP has a dedicated full-time and part-time production team with

specialized capabilities in water resource engineering, hydrology, hydraulics, flood risk hazard mapping,

geographic information systems (GIS) and land surveying.

Within the last few years, the NJDEP has been working on the update of hydrology, hydraulics and flood risk

hazard mapping for over 120-stream miles within the Passaic-Hackensack watershed basin. Additionally, the

NJDEP has been working on updated Flood Insurance Study (FIS) and Digital Flood Insurance Rate Map

(DFIRM) regulatory products for the Counties of Bergen, Salem, Cumberland, Gloucester and Camden. Non-

regulatory flood Risk MAP products including Changes Since Last FIRM (CSLF), Flood Depth and Water

Surface Elevation Change Grids, Flood Risk Assessments, Areas of Mitigation Interest, Primary Frontal Dune

(PFD) Erosion Areas, Coastal Increased Inundation Areas, Flood Risk Database, Flood Risk Report and Flood

Risk Map are being produced for selected areas of the Passaic-Hackensack watershed basin, Atlantic Coastal

Counties and Delaware Bay Coastal Counties. The NJDEP has also collected building footprint information in

GIS for selected areas of the Passaic-Hackensack watershed basin, Atlantic Coastal Counties and Delaware

Bay Coastal Counties.

FEMA and NJDEP are providing communities with these additional tools or non-regulatory Flood Risk MAP

products that can be used in planning efforts to mitigate flood risk, communicate with the public, and create a

dialogue with neighboring communities about ways to reduce future flood risk. These tools include GIS

datasets and maps, as well as supporting reports. The tools are not directly tied to regulatory development and

insurance requirements of the NFIP, but are important resources to support community planning efforts

(FEMA 2014b).

The Richard Stockton College of New Jersey Coastal Research Center (CRC), Stevens Institute of

Technology, Sea Grant, Monmouth University, and Jacques Cousteau National Estuarine Research Reserve of
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Rutgers University have partnered with FEMA and the NJDEP Bureau of Dam Safety and Flood Control to

become Academic Cooperating Technical Partners. As CTPs they provides technical support, web-based

outreach products, and meeting facilitation te _dYh[Wi[ fkXb_Y WmWh[d[ii e\ \beeZ h_iai m_j^_d I[m E[hi[ovi

coastal counties.

The flood risk tools are in the process of being released on a rolling basis by county. Draft versions of certain

tools will be initially released at the time of Flood Risk Review and Flood Resilience meetings for each

community. The Flood Risk Review Meeting occurs after the release of preliminary work maps and before the

release of the preliminary FIRM and FIS report. It is a technically- focused meeting organized by FEMA and

its partners that gives community officials the opportunity to review the draft Risk MAP products, including

the preliminary work maps and certain draft flood risk datasets. Opportunities for incorporating Risk MAP

products into local mitigation planning efforts are also presented during this meeting (FEMA Region II

2014b).

The Resilience Meeting occurs after the issuance of the preliminary FIRM and FIS report. During this meeting

organized by FEMA and its partners, community officials will have the first opportunity to review the

preliminary FIRM and FIS report and additional draft flood risk datasets and products. Ways the community

can incorporate the Risk MAP products into ongoing risk assessment and planning efforts are also discussed

during this meeting (FEMA Region II 2014b).

Final versions of the tools will be released at the time of the Consultation Coordination Officer (CCO)

meeting. The CCO meeting is held by FEMA and its partners for communities after the issuance of the

preliminary FIRM and the Resilience Meeting. The purpose of the CCO Meeting and associated public open

house is to present the preliminary FIRM and data to community officials and the general public. During this

meeting, differences between the new and the effective FIRM will be presented, along with an overview of the

appeals and map adoption process (FEMA Region II 2014b).

The flood risk tools consist of flood risk datasets and flood risk products which provide a summary of the

datasets and results (FEMA Region II 2014c). The tools are currently being developed and will be available

through county-specific links as they are released. Draft versions of certain flood risk tools are available for

Atlantic, Bergen, Cape May, Cumberland, Essex, Hudson, Ocean, Middlesex, Monmouth, and Salem

Counties.

N^[ L_ia H<K fheZkYji fhel_Z[ W ceh[ WYYkhWj[+ Yecfh[^[di_l[ f_Yjkh[ e\ W Yecckd_jovi mWj[hi^[Zvi \beeZ

risk. The tools and information provided below can offer a framework for planning for and addressing other

natural hazards that communities face.

Flood risk datasets include the following:

' Coastal Flood Risk Assessment r sL_ia Wii[iic[djt _i W fheY[ii je _Z[dj_\o fej[dj_Wb ^WpWhZi WdZ je
analyze what could happen if the hazard occurs. The coastal flood risk assessment dataset provides
[ij_cWj[i e\ fej[dj_Wb \beeZ ZWcW][ XWi[Z ed j^[ d[m YeWijWb \beeZ ijkZo h[ikbji ki_d] A@H<vi
HAZUS software. The data can help guide community mitigation efforts by highlighting areas where
risk reduction actions are needed and will have the biggest impact (FEMA Region II 2014c).

Using this dataset, planners and officials can identify where risk reduction efforts may produce the
highest return on investment. This can inform policy decisions about mitigation actions are pursued
and how they are prioritized. It may also provide a baseline against which to evaluate loss reduction
upon future updates.
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If the community uses this information, and determines the need to adopt a more stringent flood
protection standard for critical facilities, the community may receive CRS points if they followed
through on the adoption.

Flood risk data can be used to quantify potential losses from floods on the built environment, which
would assist with the prioritization of mitigation areas, and may also be incorporated into a focused
sustainability effort. By focusing on areas facing the greatest vulnerability, sustainability efforts can
help a community reduce its short- and long-term risk from floods.

The refined HAZUS analysis with annualized loss estimates makes the risk more tangible to the
planners and property owners. Providing potential flood event scenarios with dollar damages for their
properties create more understandable situations, which can be presented to the public. In addition to
these benefits, elected officials, planners, and engineers can use these datasets to help address the
concerns or criticisms expressed by local stakeholders associated with changing flood risk.

' Changes Since Last Firm (CSLF) - The CSLF dataset compares information shown on the preliminary
FIRM with that of the effective FIRM. Specifically, this includes a comparison of the floodplain
boundaries and zones, Base Flood Elevation changes, and where applicable, the regulatory floodway.
The dataset also includes information about why changes are happening in particular areas and
indicates where no changes are occurring as well. It can be used to help explain map changes to
residents and to identify areas newly mapped in high risk flood zones where outreach efforts may need
to be focused. It can also be used to inform planning decisions and to prioritize mitigation measures.
For draft versions of the CSLF dataset, preliminary work map data will be compared with the effective
FIRM. For final versions, the preliminary FIRM will be compared with the effective FIRM (FEMA
Region II 2014c).

' Flood Depth Grids and Water Surface Elevation Change Grids

% Flood Depth Grids - A flood depth grid is a data set of grid cells which show the depth of the

1% annual chance flood for any given location within the study area. Depth grids can be used

by communities to identify high risk areas and to help prioritize and evaluate the cost

effectiveness of mitigation measures. Flood depth is often easier for people to understand than

Base Flood Elevations shown on the FIRMs. Thus, depth grids can also be effective outreach

tools for communicating with the public about local flood risk. For draft versions of the flood

depth grids, preliminary work map data will be used. For final versions, the preliminary

FIRM data will be used instead (FEMA Region II 2014c).

% Water Surface Elevation Change Grids - Similar to the flood depth grid is the Water Surface

Elevation Change Grid which shows the change in the one-percent annual chance water

surface elevation between the existing and revised mapped floodplain (FEMA Region II

2014c).

' Areas of Mitigation Interest - This dataset shows areas where local conditions/factors may have an

impact (positive or negative) on the identified flood risk. Areas with a history of flood claims,

structures that contribute to flooding problems (e.g., undersized culverts or bridges), and areas

experiencing land use change or development can be included in this dataset. By identifying these

factors, this dataset can assist communities in identifying and prioritizing potential mitigation

opportunities. It also allows communities to see factors present in neighboring communities which

may impact them, fostering collaboration on mitigation projects (FEMA Region II 2014c).

' Primary Frontal Dune (PFD) Erosion Areas r PFD is a mound or ridge of sand with relatively steep

seaward and landward slopes immediately landward and adjacent to the beach which is subject to

erosion and overtopping from high tides and waves during major storms. The PFD, where present, is

ki[Z je Z[b_d[Wj[ j^[ b_c_j e\ j^[ YeWijWb ^_]^ ^WpWhZ Wh[W )Wbie ademd Wi j^[ uP ped[v* i^emd ed j^[

FIRM. This dataset shows the erosion areas associated with the PFD which can be used for

community mitigation planning and communication efforts (FEMA Region II 2014c).
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' Coastal Increased Inundation Areas - This dataset shows hypothetical increases of one, two, and three
feet in the total water levels along the coast using the inland extent of one-percent annual chance
flooding shown on the flood depth grid. The inundation areas are showing yellow, orange, and red.
Flood levels exceeding the BFE (blue) are shown at one-foot increments depicting additional areas at
risk for flooding. The increased flood hazard scenarios depict possible increases in flooding due to
stronger storms, sea level rise, or land subsidence. This information can contribute to a better local
understanding of characteristics of land in your community, which can lead to more informed
decisions to allow suitable and appropriate development in higher risk areas (FEMA Region II 2014c).

N^[ beYWb \beeZfbW_d cWdW][h YekbZ ki[ j^[ uYeWijWb _dYh[Wi[Z _dkdZWj_ed Wh[Wiv \eh WZl_i_d] j^[ beYWb
elected officials to consider adopting more freeboard in the local floodplain ordinance. This step could
also be used for CRS points and this information could be used to advise elected officials and property
owners that they should consider purchasing a Preferred Risk Flood Insurance policy due to their
proximity of the SFHA.

Flood risk products include the following:

' Flood Risk Database - The Flood Risk Database contains all of the flood risk datasets listed above.

The database files are accessed using specialized GIS software that many communities use for

planning, permitting, and other purposes. The Flood Risk Database can be used to develop customized

maps to communicate with the public about flood risk and to overlay with other datasets the

community may have for planning efforts and/or further flood risk analysis. The Flood Risk Database

parallels, but is separate from, the regulatory FIRM database (FEMA Region II 2014c).

' Flood Risk Report - The Flood Risk Report summarizes the flood risk datasets listed above and

provides readers with an understanding of local flood risk exposure. The risk assessment information

included in the report can be used to develop and prioritize mitigation strategies and can be

incorporated into local hazard mitigation plans. The information in this report can also be used to help

communicate with the general public about local flood risk. The Flood Risk Report parallels, but is

separate from, the FIS report which accompanies the FIRM (FEMA Region II 2014c).

' Flood Risk Map - The Flood Risk Map shows flood risk in the study area using the flood risk datasets

listed above. The Flood Risk Map is intended to provide a high level overview of the study area to

^[bf Yecckd_jo e\\_Y_Wbi _Z[dj_\o \beeZ h_ia s^ej ifejit WdZ je fhecej[ YeehZ_dWj_ed m_j^ d[_]^Xeh_d]

communities. The Flood Risk Map parallels, but is separate from, the community FIRM (FEMA

Region II 2014c).

Resources available to local, regional, state and Federal agencies that may assist with the specific mitigation

strategies identified include:

' FEMA grants available to communities that participate in the NFIP

' Other Federal grants available from the U.S. Department of Housing and Urban Development (HUD)

and others

' Resources from the NFIP, CRS (when applicable), and floodplain management

' FEMA technical resources available online, such as design guides for hazard resistant construction

and structure retrofits

' Technical assistance by other Federal agencies and professional associations such as ASFPM,

NAFSMA, state floodplain management associations, and others

Coastal Outreach Advisory Teams (COATs) are intended to increase local awareness and understanding of,

and engagement in the flood study process, as well as awareness and understanding of the risk from flooding

and other natural hazards. COAT members actively participate in periodic meetings to discuss outreach and

communication opportunities, identifying potential issues, and providing input on strategies and tactics for
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communicating about flood risk and other natural hazards. COAT members include local partners, community

officials, federal agency partners, representatives from non-profit organizations, academic institutions, and the

private sector (FEMA Region II 2014d).

There are two COATs currently active in FEMA Region II. The New Jersey and New York COAT focuses on

the coastal flood study underway and general flood risk for the region. The Puerto Rico COAT focuses on the

unique flooding and natural hazards associated with Puerto Rico (FEMA Region II 2014d). The New Jersey

and New York COAT supports the New Jersey and New York Coastal Flooding Outreach and Education

Programs. It advocates risk awareness and engagement in the coastal flood mapping process among public

officials, citizens, and other key stakeholders. COAT members actively participate through identifying,

prioritizing, and discussing outreach and education opportunities, recognizing potential issues, and providing

meaningful input on strategies and tactics for communicating coastal flood risk. Members serve as word-of-

mouth ambassadors among fellow stakeholders to convey the importance of reducing flood risk through

increased community resilience (RAMPP 2012).

Homeowner Flood Insurance Affordability Act of 2014

In July 2012, the U.S. Congress passed the Biggert-Water Flood Insurance Reform Act of 2012 (BW-12)

which called on FEMA and other agencies to make a number of changes to the way the NFIP is run. Key

provisions of the legislation will require the NFIP to raise rates to reflect true flood risk, make the program

more financially stable, and change how FIRM updates impact policyholders. BW-12 also eliminated the

Repetitive Flood Claims and Severe Repetitive Loss programs and made significant changes to the Flood

Mitigation Assistance (FMA) program.

On March 21, 2014, President Obama signed the Homeowner Flood Insurance Affordability Act (HFIAA) of

2014 into law. HFIAA of 2014 repeals certain provisions of the BW-12 that eliminated eligibility for Pre-

Flood Insurance Rate Map (FIRM) subsidies for buildings newly purchased or newly insured on or after July

6, 2012, as well as reinstatements of lWfi[Z feb_Y_[i [\\[Yj_l[ ed eh W\j[h JYjeX[h 3+ 1/01- A@H<vi _d_j_Wb

priority is to restore Pre-FIRM subsidies for policyholders covered by section 3 of the HFIAA (FEMA 2014a).

While FEMA actively works to implement the new law, policyholders are encouraged to maintain and keep

current flood insurance policies. FEMA will continue working with Congress, the private Write Your Own

Insurance Companies, and other stakeholders to implement these Congressionally-mandated reforms and to

working toward our shared goals of helping families maintain affordable flood insurance, ensuring the

financial stability of the NFIP and reducing the risks and consequences of flooding nationwide. FEMA will

continue to identify and publish special flood hazards and flood risk zones as authorized and required by

Congress (FEMA 2014b). The following provides information regarding this new Act:

' The new law lowers the recent rate increases on some policies, prevents some future rate increases,

and implements a surcharge on all policyholders. The Act also repeals certain rate increases that have

already gone into effect and provides for refunds to those policyholders. The Act also authorizes

additional resources for the National Academy of Sciences (NAS) to complete the affordability study.

' FEMA has actively begun analyzing and prioritizing implementation of the new law. We will be

working with the private Write Your Own insurance companies in the next few weeks to seek their

input and expertise prior to issuing business practice bulletins.

' It is not possible for changes to happen immediately. While the new law does require some changes to

be made retroactively, applying to certain policies written after July 6, 2012, other changes require

establishment of new programs, processes and procedures.

' A@H<vi _d_j_Wb fh_eh_jo _i Wii[ii_d] fej[dj_Wb Y^Wd][i je j^[ IADKvi Xki_d[ii fheY[ii[i je ijef feb_Yo

increases for certain subsidized policyholders as outlined in the Act.
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' FEMA also plans to issue guidance in the months ahead for the Write Your Own insurance companies

to begin issuing refunds as outlined in the law for some policyholders who were previously impacted

by subsidy phase outs.

' More information on the new law and its impacts on the NFIP will be forthcoming (FEMA 2014b).

Refunds

For certain flood insurance policies affected by the Pre-Flood Insurance Rate Map (Pre-FIRM) subsidy

elimination required by BW-12, the new law mandates refunds of the excess premiums that those

policyholders were charged pursuant to the requirements of BW-12. Refunds will not affect all subsidized

policyholders who received rate increases as directed by Congress in BW-12, only policyholders for whom the

rate increases under BW-12 were revoked by the new law. Refunds will affect only a small percentage of the

overall NFIP policy base (FEMA 2014b).

Prior to restoring and refunding premiums, FEMA is required by the Homeowner Flood Insurance

Affordability Act to consult with its partner insurers (Write-Your-Own insurance companies or WYOs) to

develop guidance and rate tables. In accordance with the new law, FEMA will work to develop and finalize its

guidance and rate tables within eight months. The law provides WYO insurance companies between six and

eight months to implement the changes and update systems to implement the guidance (FEMA 2014b).

FEMA is working closely with the WYO insurance companies to develop a timetable for processing refunds

expediently. Refunds apply to policyholders in high-risk areas who were required to pay their full-risk rate

after purchasing a new flood insurance policy on or after July 6, 2012. Refunds may apply to policyholders

who renewed their policy after HFIAA was enacted on March 21, 2014 and whose premium increased more

than 18% (FEMA 2014b). Refunds do not apply to the following:

' Policyholders paying the 25 percent annual rate increases, as required by Congress in BW12, for a

Pre-FIRM subsidized non-primary residence, business, Severe Repetitive Loss property, or building

that was substantially damaged or improved (FEMA 2014b).

' Policyholders whose full-risk premium is less than the Pre-FIRM subsidized premium, or who were

not overcharged according to any retroactive revisions to the Pre-FIRM subsidized rates required by

the new law (FEMA 2014b).

Policyholders who saw usual, annual rate increases in 2013 or 2014, or policyholders who paid the 5 percent

fee, as required by BW-12, for the NFIP Reserve Fund, will only see a refund if their premium renewal was

after March 21, 2014 and their total premium, including the reserve fund, exceeded 18% (FEMA 2014b).

Premium Rates for Subsidized Policies

The new law requires gradual rate increases to properties now receiving artificially low (or subsidized) rates

instead of immediate increases to full-risk rates required in certain cases under BW-12. FEMA is required to

increase premiums for most subsidized properties by no less than 5% annually until the class premium reaches

its full-risk rate. It is important to note that close to 80% of NFIP policyholders paid a full-risk rate prior to

either BW-12 or HFIAA, and are minimally impacted by either law (FEMA 2014b).

With limited exceptions flood insurance premiums cannot increase more than 18 percent annually. There are

some exceptions to these general rules and limitations. The most important of these exceptions is that policies

for the following properties will continue to see up to 25% annual increases as required by BW-12 until they

reach their full-risk rate (FEMA 2014b). Other exceptions include:

' Older business properties insured with subsidized rates
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' Older non-primary residences insured with subsidized rates

' Severe Repetitive Loss Properties insured with subsidized rates; and

' Buildings that have been substantially damaged or improved built before the local adoption of a Flood

Insurance Rate Map (known as Pre-FIRM properties) (FEMA 2014b).

In order to enable new purchasers of property to retain Pre-FIRM rates while FEMA is developing its

]k_Z[b_d[i+ W d[m fkhY^Wi[h m_bb X[ Wbbem[Z je Wiikc[ j^[ fh_eh emd[hvi \beeZ _dikhWdY[ feb_Yo WdZ hetain the

same rates until the guidance is finalized. Also, lapsed policies receiving Pre-FIRM subsidized rates may be

reinstated with Pre-ADLH ikXi_Z_p[Z hWj[i f[dZ_d] A@H<vi _cfb[c[djWj_ed of the rate increases required by

HFIAA (FEMA 2014b).

New Surcharge on All Policies

A new surcharge will be added to all policies to offset the subsidized policies and achieve the financial

sustainability goals of BW-12. A policy for a primary residence will include a $25 surcharge. All other policies

will include a $250 surcharge. The fee will be included on all policies, including full-risk rated policies, until

all Pre-FIRM subsidies are eliminated (FEMA 2014b).

Grandfathering

The new law repeals a provision of BW-12 that required FEMA, upon the effective date of a new or updated

FIRM, to phase in premium increases over five years by 20%a year to reflect the current risk of flood to a

fhef[hjo+ [\\[Yj_l[bo [b_c_dWj_d] A@H<vi WX_b_jo je ]hWdZ\Wj^[h fhef[hj_[i _dje bem[h h_ia YbWii[i (FEMA

2014b).

Also for newly mapped in properties, the new law sets first year premiums at the same rate offered to

properties located outside the Special Flood Hazard Area (preferred risk policy rates). With limited exceptions,

flood insurance premiums cannot increase more than 18% annually (FEMA 2014b).

Flood Insurance Advocate

The new law requires FEMA to designate a Flood Insurance Advocate to advocate for the fair treatment of

NFIP policy holders (FEMA 2014b). The Advocate will:

' Educate property owners and policyholders on individual flood risks; flood mitigation; measures to

reduce flood insurance rates through effective mitigation; the flood insurance rate map review and

amendment process; and any changes in the flood insurance program as a result of any newly enacted

laws;

' Assist policy holders and property owners to understand the procedural requirements related to

appealing preliminary flood insurance rate maps and implementing measures to mitigate evolving

flood risks;

' Assist in the development of regional capacity to respond to individual constituent concerns about

flood insurance rate map amendments and revisions;

' Coordinate outreach and education with local officials and community leaders in areas impacted by

proposed flood insurance rate map amendments and revisions; and Aid potential policy holders in

obtaining and verifying accurate and reliable flood insurance rate information when purchasing or

renewing a flood insurance policy (FEMA 2014b).

Other Provisions

The new law permits FEMA to account for property specific flood mitigation that is not part of the insured

structure in determining a full-risk rate. The law requires that residential basement floodproofing be
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considered when developing full-risk rates after a map changes increasing the Base Flood Elevation in an area

where residential basement floodproofing is permitted (FEMA 2014b).

The law mandates that FEMA develop an installment plan for non-escrowed flood insurance premiums, which

will require changes to regulations and the Standard Flood Insurance Policy contract. The law increases

maximum deductibles. The law encourages FEMA to minimize the number of policies where premiums

exceed 1-percent of the coverage amount, and requires FEMA to report such premiums to Congress (FEMA

2014b).

Draft Affordability Framework

The new law requires FEMA to prepare a draft affordability framework, which is due to Congress 18 months

after completion of the affordability study required by BW-12. The Affordability Study required by BW-12 is

underway and is being conducted by the National Academies of Sciences, as specified in the BW-12 law

(FEMA 2014b). In developing the affordability framework, FEMA must consider:

' Accurate communication to customers of the flood risk,

' Targeted assistance based on financial ability to pay,

' Individual and community actions to mitigate flood risk or lower cost of flood insurance,

' The impact of increases in premium rates on participation in NFIP, and

' The impact of mapping update on affordability of flood insurance (FEMA 2014b).

The affordability framework will include proposals and proposed regulations for ensuring flood insurance

affordability among low-income populations (FEMA 2014b).

Mapping

The HFIAA requires the Technical Mapping Advisory Council (TMAC) to review the new national flood

mapping program authorized under the 2012 and 2014 flood insurance reform laws. The law requires the

<Zc_d_ijhWjeh je Y[hj_\o _d mh_j_d] je >ed]h[ii j^Wj A@H< _i kj_b_p_d] sj[Y^d_YWbbo Yh[Z_Xb[t ZWjW WdZ cWff_d]

approaches. The law also requires FEMA to submit the TMAC review report to Congress (FEMA 2014b).

FEMA will be looking to the TMAC for recommendations on how best to meet the legislatively mandated

mapping requirements for the new mapping program including the identification of residual risk areas, coastal

flooding information, land subsidence, erosion, expected changes in flood hazards with time, and others

(FEMA 2014b).

As the new national flood mapping program is being established, FEMA expects there will be opportunities to

make incremental improvements to current procedures as it provides flood hazard data and information under

the NFIP. FEMA will make those improvements where necessary to ensure all ongoing changes to flood

hazards continue to be effectively communicated, mitigated, and properly insured against (FEMA 2014b).

The law lifts the $250,000 limit on the amount that FEMA can spend to reimburse homeowners for successful

map appeals based on a scientific or technical error. Federal rulemaking is required in order to implement this

provision (FEMA 2014b).

FEMA is authorized to account for reconstruction or improvements of flood protection, not just new

construction. It authorizes FEMA to consider the existing present value of a levee when assessing adequate

progress for the reconstruction of an existing flood protection system. The law extends certain provisions

related to NFIP requirements in areas restoring disaccredited flood protection systems to coastal levees and

clarifies that the levee needs to be considered without regard to the level of federal funding for the original

construction or the restoration (FEMA 2014b).
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The law exempts mapping fees for flood map changes due to habitat restoration projects, dam removal, culvert

re-design or installation, or the installation of fish passages. It also requires FEMA to consider the effects of

non-structural flood control features, such as dunes, and beach and wetland restoration when it maps the

special flood hazard area (FEMA 2014b).

The law requires FEMA to enhance coordination with communities before and during mapping activities and

requires FEMA to report certain information to members of Congress for each State and congressional district

affected by preliminary maps (FEMA 2014b).

Implementation of Section 3 - Repeal of Certain Rate Increases

As part of the implementation of HFIAA and provide relief to qualifying policyholders who received rate

increases under earlier legislative program changes, on April 15, 2014, FEMA issued a National Flood

Insurance Program bulletin to its private sector, Write Your Own insurance company partners on how to adjust

rates for certain Pre-Flood Insurance Rate Map properties as described by Section 3 of the Act. This action

X[]_di je _cfb[c[dj A@H<vi \_hij fh_eh_jo je ijef feb_Yo _dYh[Wi[i \eh Y[hjW_d ikXi_Z_p[Z feb_Yo^ebZers as

outlined in the Act (FEMA 2014a).

Beginning May 1, 2014, for all new applications for flood insurance and renewal of flood insurance policies

for properties covered by Section 3, FEMA will require its Direct Servicing Agent and Write Your Own

companies to use the October 1, 2013 Pre-FIRM subsidized rates when more favorable for properties covered

by Section 3 (FEMA 2014a).

Implementation of Section 5 r October 1, 2014 Program Rate Changes

On March 29, 2014, FEMA issued a NFIP bulletin (linked below) to its private sector, Write Your Own

insurance company partners, which included the October 1, 2014 program rate changes that revise premium

rate tables to comply with Section 5 of the HFIAA of 2014. Section (5) of the Act prohibits FEMA from

increasing premiums more than 15 percent a year within a single risk class and not more than 18 percent for an

individual policy. In every case, these rates are the same or lower than the October 1, 2013 premium rates.

The HFIAA Section 5 premium rates are to be used for all new and renewal policies effective on or after

October 1, 2014 (FEMA 2014a).

FEMA will also use these rate tables to calculate premium refunds required under Section (3) of HFIAA.

Additionally, to the extent a policyholder was charged a premium in excess of the premium increase caps

mandated under Section 5 of HFIAA, FEMA will use these rate tables to calculate the refund. FEMA will

continue consulting with WYO companies to finalize refund guidance for facilitating refunds under Sections 3

and 5 of HFIAA. FEMA anticipates finalizing its guidance by July 2014 with refunds beginning in fall 2014

(FEMA 2014a).

Community Rating System (CRS) Program

The CRS is a voluntary program within the NFIP encouraging floodplain management activities that exceed

the minimum NFIP requirements. Flood insurance premiums are discounted to reflect the reduced flood risk to

meet the CRS goals of reducing flood losses, facilitating accurate insurance rating, and promoting awareness

of flood insurance in the community.

For participating communities, flood insurance premium rates are discounted in increments of 5%. For

example, a Class 1 community receives a 45% premium discount, and a Class 9 community receives a 5%

discount. Class 10 communities do not participate in the CRS and therefore do not receive a discount. The

CRS classes for local communities are based on 18 creditable activities in the following categories:
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' Public information

' Mapping and regulations

' Flood damage reduction

' Flood preparedness

CRS activities (discussed below) can help save lives and reduce property damage. Communities participating

_d j^[ >LM h[fh[i[dj W i_]d_\_YWdj fehj_ed e\ j^[ dWj_edvi \beeZ h_ia; el[h 55% e\ j^[ IADKvi feb_Yo XWi[ _i

located in these communities. Small and large communities participate in and receive premium discounts

through the CRS. These communities represent a mixture of flood risks, including both coastal and riverine

flood risks. The Insurance Services Office (ISO) administers the CRS program under contract to FEMA.

As of October 2013, there were 82 communities within the State of New Jersey participating in the CRS

program, with two of those communities located in Essex County. The participating communities in Essex

County are shown in Table 5.4.6-1. The CRS classifications in New Jersey range from a high of Class 10 (no

discount) to a low of Class 5 (25% discount). The New Jersey Dam Safety program, state stormwater

management requirements, and the development of all hazard mitigation plans are some of the efforts at the

state level that provide CRS credits for all New Jersey municipalities. Communities are encouraged to adopt

freeboard elevation requirements, which also provide CRS credits. Many municipalities in New Jersey are

small and lack the professional support to fill out a CRS application, or do not have the flood insurance policy

base to make it worthwhile. However, Community Assistance Visits (CAV), Community Assistance Contacts

(CAC), technical assistance contacts, and workshops help to promote the CRS program in these small towns.

As of October 2013, Essex County has two communities in CRS, Fairfield Township and Montclair Township.

However, Montclair had their CRS classification rescinded due to failure to meet annual participation

requirements and the Township does not receive CRS discounts.

Table 5.4.6-1. Participating CRS Communities in Essex County, New Jersey
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345295 Fairfield, Township of 5/1/2013 5/1/2013 6 20 10 C

340188 Montclair, Township of 10/1/1994 10/1/1995 10 0 0 R

Source: FEMA 2012a

Note: For the purpose of determining CRS discounts, all AR and A99 Zones are treated as non-SFHAs
Zone A99 is the flood insurance rate zone that corresponds to areas of the 1% chance floodplains that will be protected by a Federal
flood protection system where construction has reached specified statutory milestones. Mandatory flood insurance purchase
requirements apply.
Zone AR is the flood insurance rate zone used to depict areas protected from flood hazards by flood control structures, such as a
levee, that are being restored. Mandatory purchase requirements for flood insurance will apply in Zone AR, but the rate will not
exceed the rate for unnumbered A zones if the structure is built in compliance with Zone AR floodplain management regulations.
The CRS uses a class rating system that has ratings from 10 to 1. Each CRS Class improvement produces a 5% greater discount on
flood insurance premiums for properties in the SFHA, with a Class 1 community receiving the maximum 45% premium reduction.

% percent
C Current
CRS Community rating system
R Rescinded
SFHA Special Flood Hazard Area

D)B) 4UQ\ 5SUTV SK 7RLNRJJUV

@DKXDZ @LWHS 3DTLP 7NQQG @LTM =DPDJHOHPU AUVGZ

In response to locals concerns regarding flooding, Congress funded the Corps to conduct a reconnaissance

study of the Rahway River Basin. In July 1999, the Corps issued a favorable reconnaissance report
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recommending that a feasibility study be conducted to develop flood risk management alternatives in the

Rahway River Basin. The State of New Jersey Department of Environmental Protection concurred with the

Corps reconnaissance study recommendations and signed a Feasibility Cost Sharing Agreement (FCSA) on

March 14, 2002 to cost share the feasibility study. While an entire basin study was authorized, an initial

screening conducted in 2006 determined that Cranford, New Jersey and City of Rahway (LeX_diedvi =hWdY^*

apparently have the greatest potential for Federal Interest. The study focus has been mostly in the Cranford

area and completed work includes surveys, existing conditions hydrology and hydraulics (H&H),

environmental and cultural. The seven alternatives for the Cranford area include structural (levee, floodwalls,

channel improvement, and detention basin) and non-structures (dry and wet flood proofing, elevation and

buyouts) plans including a dry detention basin in the South Mountain Res[hlWj_ed ik]][ij[Z Xo j^[ HWoehiv

Council on Rahway River. The benefit to cost analysis was completed late last year and provided to the non-

A[Z[hWb ifedieh+ IE?@K+ \eh j^[_h h[l_[m- Aeh j^[ LeX_diedvi =hWdY^ Wh[W+ j^[ [n_ij_d] YedZ_j_edi WdWboi[i

has been completed, and team is currently working on formulation of alternatives. The Rahway River Study

_i dej \kdZ[Z \eh \_iYWb o[Wh )AS* 1/03 WdZ _i dej _d AS04 Kh[i_Z[djvi =kZ][j- N^[ >ehfi j[Wc m_bb meha m_j^

non-Federal sponsor, NJDEP, to revised study schedule and use FY13 carryover funds to the point that seven

alternatives are narrowed down. Eventually, work will be suspended once the funds run out. The carryover

funds will also be utilized for public information sessions to take place in May and June (USACE 2014a).

The study area encompasses the Rahway River Basin located in northeastern New Jersey. The Rahway River

Basin is 81.9 square miles and lies within the metropolitan area of Greater New York. Flooding within the

Rahway River Basin is caused principally by the rapid development of the area, which has resulted in a large

increase of storm water runoff. Floods have caused damage to houses, businesses, municipal facilities and

public infrastructure. Portions of the Rahway River Basin have also suffered environmental degradation and

opportunities exist for restoration (USACE 2014a)

The most damaging floods of record within the Rahway River Basin resulted from the storms of July 1938,

May 1968, August 1971, August 1973, July 1975, June 1992, October 1996, July 1997, Tropical Storm Floyd

_d M[fj[cX[h 0888 + <fh_b 1//6 Iehv[Wij[h+ WdZ Ckhh_YWd[ Dh[d[ _d <k]kij 1/00- ?kh_d] j^[ <fh_b 1//6 ijehc+

70 to 100 homes suffered major damage to first floor and foundations. Union County and the Township of

Cranford were declared federal disaster areas as a result of the April 2007 storm. As a result of Hurricane

Irene, residents and business owners along Rahway River have suffered extensive financial losses and personal

hardship than in most severe prior storms (USACE 2014a).

?DTTDLF @LWHS 3DTLP 8HPHSDN @H&6WDNVDULQP AUVGZ P 2SOZ 4QSRT

Flooding has long been a problem in the Passaic River Basin. Since colonial times, floods have claimed lives

and damaged property. The growth of residential and industrial development in recent years has multiplied the

threat of serious damages and loss of life from flooding. More than 2.5 million people live in the basin (2000

census), and about 20,000 homes and places of business lie in the Passaic River floodplain. Since 1900, at

least 26 lives have been lost in floods and the total loses are over $5.5 billion dollars. In addition to the flood

damages that occur in over thirty-five municipalities in the basin, environmental damage from flooding has

also occurred. Significant interruption to businesses and transportation has also resulted in hardship in the

basin and region after each flood event (USACE 2014b).

As a result of the April 2007 storm event, the New Jersey Department of Environmental Protection (NJDEP),

as the non-Federal sponsor, requested that the United States Army Corps of Engineers (USACE) initiate the

process for conducting a reevaluation of the Passaic River Basin and previously identified alternatives to

manage the risk associated with the flooding within the Passaic River Basin. In June 2012, USACE initiated

the alternative reevaluation in accordance with Engineering Regulation 1105-2-100 (ER 1105-2-100) in the

form of a General Reevaluation Report (GRR). The GRR is being conducted in two phases, the Preliminary
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Alternative Reevaluation phase (Phase 1) and the Detailed Analysis phase (Phase 2). The combination of the

Phase 1 report and the Phase 2 report will serve as the decision document for Congressional authorization of a

project (USACE 2014b).

On April 23, 2010 Governor Chris Christie signed an Executive Order creating the Passaic River Flood

Advisory Commission, chaired by Commissioner of the NJDEP, Bob Martin. The goal of the seven member

Commission is to identify short and long term recommendations to improve flood-mitigation efforts,

emergency response planning and improve post-flood recovery response and efforts and present the findings to

Governor Christie by Dec 31, 2010. USACE provided input as requested due to our long history with the

Passaic River Basin. The recommendations from the Commission were published in early 2011 and can be

found on the NJDEP website: http://www.nj.gov/dep/passaicriver (USACE 2014b).

One of the recommendations was #13, which recommended that New Jersey submit a reevaluation request to

the USACE to study and analyze larger potential engineering projects for long-term flood damage reduction.

On March 31, 2011 Governor Chris Christie sent a request to then Chief of Engineers, Lieutenant General

Robert Van Antwerp to initiate a reevaluation of the authorized Passaic River Basin Project. The Project

Management Plan (PMP) was signed by USACE and NJDEP in April 2012 and the Feasibility Cost Sharing

Agreement (FCSA) was executed on June 13, 2012. The U.S. Army Corps of Engineers and the New Jersey

Department of Environmental Protection are partnering to carry out the Passaic River Basin General Re-

Evaluation Study to determine the best flood risk management alternative to help communities throughout the

Passaic River Basin. The re-evaluation is one of the 15 recommendations made by New Jersey Governor Chris

>^h_ij_[vi KWiiW_Y L_l[h AbeeZ <Zl_ieho >ecc_ii_ed- N^[ ijkZo mWi a_Ya[Z e\\ _d Ekd[ 1/01 Xo j^[ i_]d_d]

of a Feasibility Cost-Sharing Agreement (FCSA) between the Corps of Engineers and the New Jersey

Department of Environmental Protection (USACE 2014b).

In August 2013, the District completed its draft Preliminary Alternative Analysis Report and provided it to the

NJDEP for their review and concurrence. The District met with NJDEP in January 2014 and agreed to conduct

a tiered approach to obtaining public comments by first bring elected officials and then hold several public

information sessions. Following these meetings, the NJDEP will make a decision on what alternative(s) that

it wants the USACE to exam in detail. As of spring 2014, the Passaic River Basin Flood Risk Management

General Re-evaluation Study Preliminary Alternative Analysis Report has been completed and is now

available to the public (USACE 2014b).

Results of this Phase 1 reevaluation of the changes in the frequency of flooding show that all flows provided

by current gages in the basin, except Chatham, are now greater than those predicted in the 1987 study.

Predicted flows for the 100 year storm event have generally increased between 6% and 34% and some water

surface elevations have increased up to 1.6 feet. Additionally, the annual risk of flooding has decreased to an

estimated 50 or 60 year annual risk of flooding (versus a 100 year annual risk of flooding of any plan analyzed

in the 1987 GDM). Over $6 billion in damages have been realized since the authorization of the 1995

Feasibility Plan that indicated a cost of $1.2 billion to construct a comprehensive, basin-wide flood risk

management project ($2.1 billion at October 2012 price level). The frequency and intensity of these storms

appear to be increasing and catastrophic damages continue to recur. Furthermore, 26 lives have been lost as a

direct result of the flooding. There is Federal interest in the protection of property, businesses, infrastructure

and the lives of the people in the basin and Flood Risk Management is a major USACE mission area.

Implementing an economically, environmental acceptable, publicly supported plan in 1995 if constructed

could have avoided over $3.5 billion in damages (USACE 2013).
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Regulatory Oversight for Dams

The potential for catastrophic flooding caused by dam failures led to the passage of the National Dam Safety

Act (Public Law 92-367). The National Dam Safety Program (NDSP) has been used for 30 years to protect

Americans from dam failure. The NDSP is a partnership of the states, federal agencies, and other stakeholders

that encourages individual and commun_jo h[ifedi_X_b_jo \eh ZWc iW\[jo- OdZ[h A@H<vi b[WZ[hi^_f+ ijWj[

assistance funds have allowed all participating states to improve their programs through increased inspections,

emergency action planning, and the purchase of needed equipment. New Jersey is one of those participating

states. FEMA has also expanded existing training programs and initiated new training programs. Grant

assistance from FEMA provides support for the improvement of dam safety programs that regulate most of the

dams in the U.S. (FEMA 2013a).

New Jersey Department of Environmental Protection r Dam Safety Section

The NJDEP Dam Safety Section under the Bureau of Dam Safety and Flood Control has responsibility for

overseeing dam safety in the State. In 1912, the New Jersey legislature passed a series of safety regulations

related to the construction, repair, and inspection of existing and proposed dams in the State. In 1981, the law

was amended and became the Safe Dam Act, N.J.S.A. 58:4. Eventually in 1985, the Dam Safety Standards,

N.J.A.C. 7:20 regulations were passed eventually leading to the Dam Safety Section.

The primary goal of the program is to ensure the safety and integrity of dams in New Jersey and, thereby,

protect people and property from the consequences of dam failures. The Section also coordinates with the

Division of State Police, local and county emergency management officials in the preparations and approval of

Emergency Action Plans.

The Dam Safety Section reviews plans and specifications for the construction of new dams or for the

alternation, repair, or removal of existing dams and must grant approval before the owner can proceed with

construction. Engineers from the Section evaluate each project, investigate site conditions, and check

recommended construction materials. During construction, engineers identify conditions that may require

design changes, check for compliance with approved plans and specifications, and approve foundations before

material is placed.

Existing dams are periodically inspected to assure that they are adequately maintained and owners are directed

to correct any deficiencies found. The regulations require the owner to obtain a professional engineer to inspect

their dams on a regular basis. These investigations include a comprehensive review of all pertinent material

YedjW_d[Z _d j^[ ?[fWhjc[djvi \_b[i+ W l_ikWb _dif[Yj_ed+ j[Y^d_YWb ijkZ_[i m^[d d[Y[iiWho+ WdZ j^[ fh[fWhWj_ed

of a comprehensive report (NJDEP 2012a).

The owners or operators of all dams which raise the waters of any stream more than 70 feet above its usual

mean low-water height or which impound more than 10,000 acre-feet of water shall have a regular inspection

performed annually and formal inspections performed every three years by a New Jersey licensed professional

engineer obtained by the owner. In addition, these inspections must be attended by a professional engineer

assigned from the NJDEP.

U.S. Army Corps of Engineers Dam Safety Program

The U.S. Army Corps of Engineers (USACE) is responsible for safety inspections of some federal and non-

federal dams in the United States that meet the size and storage limitations specified in the National Dam

MW\[jo <Yj- OM<>@ ^Wi _dl[djeh_[Z ZWci WdZ ^Wi ikhl[o[Z [WY^ ijWj[ WdZ \[Z[hWb W][dYovi YWfWX_b_j_[i+

practices, and regulations regarding design, construction, operation, and maintenance of the dams. USACE

has also developed guidelines for inspection and evaluation of dam safety (USACE 1997).
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Federal Energy Regulatory Commission Dam Safety Program

The Federal Energy Regulatory Commission (FERC) has the largest dam safety program in the United States.

FERC cooperates with a large number of federal and state agencies to ensure and promote dam safety and,

more recently, homeland security. There are 3,036 dams that are part of regulated hydroelectric projects and

are included in the FERC program. Two-thirds of these are more than 50 years old. As dams age, concern

about their safety and integrity grows, so oversight and regular inspection are important (FERC 2011). FERC

staff inspects hydroelectric projects on an unscheduled basis to investigate the following:

' Potential dam safety problems

' Complaints about constructing and operating a project

' Safety concerns related to natural disasters

' Issues concerning compliance with the terms and conditions of a license (FERC 2011).

Every five years, an independent consulting engineer, approved by the FERC, must inspect and evaluate

projects with dams higher than 32.8 feet (10 meters) or with a total storage capacity of more than 2,000 acre-

feet (FERC 2011).

FERC monitors and evaluates seismic research in geographic areas where there are concerns about seismic

activity. This information is applied in investigating and performing structural analyses of hydroelectric

projects in these areas. FERC staff also evaluates the effects of potential and actual large floods on the safety

of dams. During and after floods, FERC staff visits dams and licensed projects, determines the extent of

damage, and directs any studies or remedial measures the licensee must undertWa[- A@L>vi Engineering

Guidelines for the Evaluation of Hydropower Projects guides the FERC engineering staff and licensees in

evaluating dam safety. The publication is frequently revised to reflect current information and methodologies

(FERC 2011).

FERC requires licensees to prepare emergency action plans and conducts training sessions on how to develop

and test these plans. The plans outline an early warning system if there is an actual or potential sudden release

of water from a dam failure. The plans include operational procedures that may be used, such as reducing

reservoir levels and reducing downstream flows, as well as procedures for notifying affected residents and

agencies responsible for emergency management. These plans are frequently updated and tested to ensure that

everyone knows what to do in emergency situations (FERC 2011).

Location

Flooding in New Jersey is often the direct result of frequent weather events such as coastal storms, Norveasters,

heavy rains, tropical storms, and hurricanes. Floods can happen almost anywhere in New Jersey, although

they do tend to occur in and around areas near existing bodies of water, such as rivers, streams, and the

Atlantic Ocean. The most damaging floods (particularly riverine floods) in New Jersey appear to occur in the

northern half of the State. This is a function of several physiographic and physical features of the landscape.

Greater geographic relief in the northern half results in flowing water moving down steeper gradients and

being naturally or artificially channelized through valleys and gullies.

Development patterns have resulted in denser development in northern New Jersey. In addition, proximity to

New York City boosts property values and therefore increases damage dollar totals. Extensive development

also leaves fewer natural surfaces available to absorb rainwater, forcing water directly into streams and rivers,

swelling them more than when more natural surface buffered the runoff rate. Since the Delaware, Raritan and

Passaic Rivers drain more than 90% of the northern New Jersey counties, these rivers and their tributaries are

common locations for flooding. The 1% annual chance of flood hazard zones (both A and V-zones)
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throughout New Jersey are identified in Figure 5.4.6-2. Southeastern Essex County is located in the 1% annual

chance flood hazard zones (both A and V).

Figure 5.4.6-2. FEMA Flood Hazard Areas in Essex County

Source: FEMA 2013
FEMA Federal Emergency Management Agency
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The most extensive areas of 100-year FEMA mapped floodplains in Essex County extend along the Passaic

River through much of the Passaic Meadows Complex in Fairfield, West Caldwell and Roseland. In

southwestern Essex County, extensive 1/2- to 1-mile-wide floodplains exist in the vicinity of Slough and

Canoe Brooks in Millburn Township and near Willow Brook in Livingston. In eastern Essex County, much of

Lower Newark City is within the Floodplain of Newark Bay. Other larger floodplains are identified along the

West Branch of the Rahway River, and along Second River, Wigwam Brook, and Third River in northeastern

Essex County (Essex County Environmental Resource Inventory 2007).

7NQQG ;PTVSDPFH AUVGZ

The following discussion presents flood information as directly provided in the FEMA FIS document(s). The

FIS also included dates of historic flood events, which will also be included in this section.

' Township of Belleville r The Township of Belleville is subject to flooding from the Passaic River, the

Second River, and the Third River. All three flooding sources flow in well-defined channels with

flooding occurring in adjacent low-lying areas. Flooding is generally the result of heavy rainfall

produced by hurricanes moving up the Atlantic coastline, large frontal storms from the west and south,

and local thunderstorms. Frequent flooding is also known to occur along the Third River between

Fairway Avenue and Joralemon Street.

Historic floods occurred in 1902, 1903, 1936, and 1945. The 1903 flood had an estimated peak

discharge of 39,800 cubic feet per second (cfs) and estimated 1% annual chance frequency at the

confluence of the Passaic River and Newark Bay. The floods inundated large areas, causing damage

to buildings and disruption of transportation and utility lines.

' Township of Bloomfield r The Township of Bloomfield is subject to flooding from the Passaic River

and the Second River. The flooding along the streams within the corporate limits to attributed mainly

to backwater created by inadequate storm drains and culverts, clogged bridges, or shallow stream

beds. Most of the lands adjacent to the rivers in the Township are affected by flooding, with the

exception of the Third River section between John F. Kennedy Drive and Maple Street, where natural

high riverbeds combined with natural high grounds confine floodwater to the channel. There are

several other areas throughout the Township that experience flooding due to inadequate storm

drainage systems. Historic floods in the Township occurred in May 1968, August and September

1971, and February 1973.

' Township of Cedar Grove - The Township of Cedar Grove is subject to flooding from the Peckman

River and its tributaries. All flooding sources flow in well-defined channels with flooding occurring in

adjacent low-lying areas. Flooding occurs along the Peckman River and its tributaries during times of

excessive and prolonged rainfall, particularly in residential areas having steep slopes. This flooding is

the result of high runoff combined with insufficient carrying capacity of bridge openings and culverts.

' City of East Orange - The flooding problem along the channel of the Second River Tributary in the

City of East Orange has long been recognized and studied. The first comprehensive report on flooding

problems of Second River Tributary in 1940 was stimulated by the 1938 flood. This report contained a

master plan for the improvement of Second River Tributary, setting channel slopes and improvements

capable of carrying design flows with an expected frequency of 30 years.

Nishuane Brook has some reported flooding problems at the Dodd Street and Thomas Boulevard

crossings. Flood damages during the August 1971 storm (Hurricane Doria) consisted of damage to

approximately a dozen homes between Dodd Street and Lake Street along Second River Tributary. No
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specific damages were reported for East Orange for the flood of August 1973, even though the

reported magnitude of this flood was on the same order as that of the 1971 flood in East Orange.

In addition to the problems outlined above, there is local flooding in East Orange caused by poor pipe

drainage facilities along Summit Street and Melmore Gardens west of North Clinton Street, and at the

street crossing at the railroad and Fourth Avenue.

' Borough of Essex Fells r Flooding within the Borough of Essex Fells usually occurs as a result of

heavy rainfall from localized thunderstorms and hurricanes during the summer and fall months.

Because of the low permeability of certain soils, the high degree of development, and the borough's

inadequate storm sewers, some areas are subject to frequent flooding and ponding of surface water.

The basements of five houses along Devon Road and one house along Hawthorne Road in Essex Fells

suffered considerable damage from flooding during Tropical Storm Doria in August 1971. The flood

of August 2, 1973, had an 83-year recurrence interval measured at the nearest upstream gage (No.

01379500) to confluence with Passaic River, and had a less than 10-year recurrence interval measured

at the nearest downstream gage (No. 01381900) at Pine Brook. The length of record of the upstream

gage is from 1903 to 1911, and 1937 to the present, and the latter is from 1966 to the present. The

flood of April 6-7, 1984, measured with the aforementioned gages, had a less than a 10-year

recurrence interval upstream and a 44-year recurrence interval downstream. Floodwaters resulting

from Hurricane Irene on August 29-30, 2011, measured at the same gages, had a recurrence interval of

16 years upstream and 22 years downstream.

' Township of Fairfield r The low-lying area of the wide floodplain of the Passaic River comprises

much of the Township of Fairfield and forms a large natural storage area. Floodwaters from the

Pompton River enter this storage area from the north near the Two Bridges area. During large floods,

Beatties Dam, which is located above Little Falls, constricts the river section enough to cause

floodwaters from the Pompton River to enter the Passaic River, flowing in both an upstream and

downstream direction at the point where the two rivers join (Richard P. Browne Associates, 1975 and

1976). The storage area thus contains flows from the Passaic River and the Pompton River.

The flood peaks from the Pompton River are reduced and retarded somewhat due to the lake and

reservoir storage on the northern upland tributaries and the valley storage between Pompton Lakes and

Two Bridges. According to a USACE analysis, the Pompton River peak reaches the Passaic River

approximately 12 to 18 hours before the Passaic River peaks. The southern upland tributaries of the

Passaic River are as precipitous as the northern tributaries, but they join the Passaic River at widely

separated points which results in desynchronization of their peaks. They are greatly affected by the

large valley storage in the lower reaches and are, therefore, low flood producers into the Passaic River

floodplains.

' Borough of Glen Ridge - Toneys Brook is contained in a deep gorge formed by the railroad

embankment and Bloomfield Avenue. The gorge runs from a point upstream of Hillside Avenue to a

point behind the Parkway Apartments. Downstream of Hillside Avenue, a limited amount of homes

and businesses have experienced minor flooding.

' Township of Irvington - The two major sources of flooding in the Township of Irvington are the

Elizabeth River and inadequate internal drainage. During the August 2, 1973, (40-year recurrence

interval, based upon frequency discharge curve for the Elizabeth River at Hillside) storm there was

severe flooding throughout the township with many streets being impassable. During the August 17,

1974, (10-percent-annual-chance recurrence interval, based upon frequency discharge curve for the

Elizabeth River at Hillside) storm and during Hurricane Doria (2-percent-annual-chance recurrence
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interval, based upon frequency discharge curve for the Elizabeth River at Hillside) in 1971, the

township was declared a flood disaster area.

Additional flooding due to inadequate internal drainage has occurred in several areas of Irvington

located in the vicinity of Durand Place and Wagner Place, Isabella Avenue and Delmar Place, Augusta

Street and Ball Street, and Chestnut Avenue.

' Township of Livingston - The Livingston area is subject to frequent rainfalls of great intensity and

varying origin. The rainfall may be from local thunderstorms, hurricanes, storms originating over the

Atlantic Ocean, or storms coming from the mainland. High intensity, short duration storms tend to

cause flooding of the smaller drainage basins of the Township. Lower intensity, longer duration

storms are more troublesome to the waterways with larger tributary areas, such as Canoe Brook and

the Passaic River.

The Township of Livingston is highly developed, with buildings and paved areas covering a

significant portion of the land area and effectively reducing the amount of land available to absorb

precipitation. Throughout most of the Township, the surface soil has a relatively low permeability,

although there are a few local deposits of sand and gravel. In general, the slope of the terrain varies

from 1 percent to 10 percent throughout most of the Township. The low permeability of the soil, the

steep slope of the terrain, and the high degree of development in Livingston all contribute to relatively

high amounts of runoff, especially from the high intensity storms experienced on the east coast of the

United States. The runoff is carried in open waterways to the Passaic River. The present problems due

to storm water runoff are principally related to high velocity flow, channel erosion (particularly in

upstream areas), and subsequent depositions of rock and silt in the downstream portions of the brooks.

Local flooding in Livingston is generally due to inadequate storm sewers, high-water elevations in the

streams to which the storm sewers discharge, or blockages, such as silting of the stream channel at the

point of discharge from a storm sewer. In addition to causing silting and blockage of the stream

channel, the erosion caused by the high velocities also undermines the embankments of the streams

and affects the adjacent land area. This type of damage is caused not only by severe floods but also by

the cumulative effects of lesser, but more frequent storms.

The downstream portions of Canoe Brook and Slough Brook, as well as the land area bordering the

Passaic River, are greatly influenced by high-water levels in the Passaic River. A historic flood in

Livingston in the Passaic River Basin occurred during October 1903; however, because of the low

level of development at that time, damages were not too severe. The storm of October 1903 was

centered over Paterson, where a total of 15.5 inches of rainfall was recorded.

A review of the great storms which have occurred in the northeastern states reveals that the Rahway

River and its tributaries are located in the North Atlantic storm belt. Under extremely intensive and

prolonged rains, the East Branch Rahway River; its tributary, Crooked Brook; and Lightning Brook, a

tributary of the Elizabeth River, overflow their banks in the Township of Maplewood. Also some

bridges over East Branch Rahway River are topped by floodwaters, thus making roads impassable.

' Township of Maplewood - At the time the FIS for the Township of Maplewood was published, local

flooding was due mainly to poor drainage. The storm sewer system was originally designed for 5- to

10-percent-annual-chance storms and the storm sewer could not accommodate rainfall resulting from

the 1-percent-annual-chance storm.
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The Township of Maplewood has sustained damages from floods that have occurred in the past, with

the historic floods occurring during July 1901, February 1902, October 1903, August 1927, July 1938,

August 1955, September 1971, and August 2, 1973. The damaging storms occurred in Maplewood

during the floods of August 2, 1973, and July 1938. The historic flooding occurred during the storm of

October 1903; however, because of the absence of development in the community, damages were not

as great as those caused by the August 2, 1973 flood.

' Township of Montclair - Flooding along the streams within the Township of Montclair is mainly

caused by backwater that is created by inadequate pipes, box culverts, and bridges clogged by deposits

of silt and debris. Shallow, rocky streambeds and heavy brush cover on overbanks also limit effective

flow areas.

The adjacent land area for the streams studied in detail in Montclair is affected by heavy rainfall, with

the exception of a few areas where the channel is relatively wide and the banks are well stabilized.

There are several other areas in the township, which, although not adjacent to a body of water,

experience flooding due to an inadequate storm water drainage system.

Montclair has sustained damages from past floods. The significant floods occurred during May 1968,

August and September 1971, and on February 2, 1973. Floodwaters caused disruption in traffic,

inundation of streets, interruption of businesses, danger to life, and flooding of homes.

' City of Newark - The City of Newark is subject to tidal flooding from the Passaic River and Newark

Bay. Most of the flood problems occur in the south and eastwardly (Ironbound Section) adjacent to

U.S. Route 22 and Frelinghuysen Avenue. Flooding always occurs when an annual peak rainfall

coincides with a high tide in Newark Bay. This area is susceptible to flooding because of its flat

topography and low elevations.

A historic tide record was obtained in Newark during the October 1903 flood. The largest flood on

record occurred August 28, 1971, with a peak discharge of approximately 6,500 cfs recorded at the

USGS Second River at Belleville gage (no. 1392500). Due to drastic changes in urbanization over the

gaging period a meaningful statistical return period could not be computed.

' Borough of North Caldwell r Due to the steep terrain through which it passes; the floodplain of Green

Brook is confined and causes no major flood problems in the Borough.

' Township of Nutley - Flooding along the streams within the Township of Nutley is mainly attributable

to backwater created by inadequate storm drains and culverts. Flooding that occurs from the culvert

between Elm Street and Hillside Avenue on St. Pauls Branch is of particular concern to the township.

The narrow, rocky channel and flat overbanks with heavy vegetation also contribute to the flooding

problem. Even though some storms may last only a short period of time, heavy rainfall affects most of

the adjacent land area along the streams within the community. Certain areas of River Road, which are

parallel to the Passaic River, are subject to flooding during a rainstorm of high intensity.

There are several other areas within the Township of Nutley that, although not adjacent to a body of

water, experience flooding because the storm water drainage system is inadequate. Problems also

occur due to flooding conditions in the Third River and St. Pauls Branch, causing backwater in the

storm drainage system. Another source of flooding is sanitary sewer backup due to excessive

infiltration of the storm waters into the sanitary sewer system.

' City of Orange Township r The floodplains of Wigwam Brook, the East Branch Rahway River, and

the East Fork of East Branch Rahway River in the City of Orange Township have been encroached
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upon to the point where most of them are developed. This encroachment has caused flood problems

and damage from storms with recurrence intervals of less than one year.

The principal flood problems in the City of Orange Township are due to a combination of

urbanization in the floodplain, manmade restrictions within the streams, and inadequate storm

drainage. In a report prepared for the City of Orange Township and the Township of West Orange, it

was determined that the approximate capacity of the East Fork of East Branch Rahway River between

Forest Street and Central Avenue is only 90 cfs (Elson T. Killman Associates, Inc., 1977). The 1-

percent-annual-chance flood at this location produces a flow of 560 cfs.

A significant flood along the East Fork of East Branch Rahway River occurred on August 28-29, 1971

(Tropical Storm Doria), and produced a discharge of 385 cfs at Mitchell Street (USACE, 1973). This

discharge is equivalent to a flood with a recurrence interval of approximately 30 years. Flooding along

Wigwam Brook is rather extensive throughout its length within the City of Orange Township

corporate limits. Due to its highly developed floodplain, even minor flooding produces damage to

residential and commercial structures.

' Borough of Roseland r Flooding within the Borough of Roseland occurs as a consequence of heavy

rains usually resulting from localized thunderstorms and hurricanes during the summer and fall

months. Due to the low permeability of certain soils, the high degree of development and less than

adequate storm sewers in the borough, some areas are subject to frequent flooding and ponding of

surface water. A damaging storm occurred on August 2, 1973, creating considerable overbank

flooding along Passaic River, Foulerton's Brook, North Branch Foulerton's Brook, and Canoe Brook.

This flood on Passaic River had an estimated return period of 83 years. Flooding associated with this

storm caused traffic interruptions, property damage, siltation of streambeds, and erosion of

embankments. Hurricane Irene on August 29-30, 2011, caused flooding on Passaic River and was

estimated to have a 16-year return period.

Problem flooding locations in Roseland identified at various times include area along Foulerton's

Brook at Locust, Second, Third, and Fourth Avenues, all of which have experienced flooding during

severe rainstorms. There are other areas along North Branch Foulerton's Brook at Gates, Mitchell, and

Godfrey Avenues, Plymouth Place, Freeman Street, and Condit Court where overbank erosion

occurred during the August 1973 storm.

' Township of South Orange Village r Due to the topography of the East Branch Rahway River, and the

Township e\ Mekj^ JhWd][ P_bbW][vi fhen_c_jo je j^[ ^[WZmWj[hi e\ j^[ h_l[h+ \beeZ f[Wai eYYkh

rapidly. The flood cycle usually lasts a matter of hours, and, in most cases, lasts less than a day. Local

drainage area flooding in Township of South Orange Village follows the same pattern. The major

flood damage has occurred in the business community, where the flood waters have entered first-floor

levels of retail and service type establishments and businesses; in addition, flood damage has occurred

to the basements of residences. Because the village is highly congested, even minor flooding causes

damage to both public and private property and creates traffic hazards.

The Rahway River and its tributaries are located in the North Atlantic Storm Belt and flooding of the

East Branch Rahway River in South Orange occurs frequently. Overflow of the East Branch Rahway

River causes a flood problem in the Township of South Orange Village, between the northern and

southern boundaries of the village, for residential, commercial, industrial, and public facilities. The

principal cause of the flooding is the inability of the existing channel to accommodate the precipitation

runoff. This is partly due to bridge constrictions and low channel capacities caused by encroaching

development.
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The Township of South Orange Village has sustained damages from floods; the historic floods

occurred during July 1901, February 1902, October 1903, August 1927, July 1938, August 1955, May

1968, September 1971, and August 1973. The damaging storms on record occurred in South Orange

during the floods of July 1938. The historic flooding occurred during the storm of October 1903;

however, because of the absence of development in the community, damages were not as great as

those that occurred during the August 1973 flood.

' Township of Verona r The Township is subject to flooding from the Peckman River and its tributaries.

All flooding sources flow in well-defined channels, within adjacent low-lying areas. Flooding occurs

during times of excessive and prolonged rainfall, particularly in residential areas having steep slopes.

The flooding is a result of high runoff combined with insufficient carrying capacity of bridge openings

and culverts.

' Township of West Caldwell - Flooding in West Caldwell is a result of heavy rainfall produced by

hurricanes moving up the coast, large frontal storms from the west and south, and local thunderstorms.

Historic floods affecting the Township of West Caldwell occurred in 1902, 1903, 1936, and 1945. The

1903 flood, with an estimated peak discharge of 39,800 cfs at the confluence of the Passaic River and

Newark Bay, inundated large areas, causing damage to buildings and disruption of transportation and

utility lines (New Jersey, 1974). A storm similar to the one which caused the flood of 1903 would

result today in a significantly larger area of inundation and greater discharges, due to the increased

percentage of impervious areas (New Jersey, 1973). Flooding has occurred in 1968 and 1971,

resulting in estimated damages in excess of 1 million dollars in this locality.

The Passaic River flows along the western boundary of West Caldwell. The low areas in West

Caldwell, adjacent to the Passaic River, are subject to flooding. Areas subject to inundation include

residential, commercial, and park lands. The low flat areas adjacent to Pine, Green, and Kane Brooks

in the lower reaches are also subject to flooding.

' Township of West Orange r The Township has been affected by flooding in most of the low-lying

areas located along the numerous open stream courses within its boundaries. Several other areas are

also affected by flooding due to poor drainage. In 2010, the Township of West Orange passed 2274-10

An Ordinance Amending and Supplementing Chapter 25 Section 28 of the General Ordinances of the

Temd e\ Q[ij JhWd][+ @dj_jb[Z sMj[[f Mbef[ WdZ IWjkhWb A[Wjkh[i JhZ_dWdY[t m^_Y^ Wc[dZ[Z j^[

steep slope ordinance by placing additional restrictions of State open waters, wetlands, wetland

transition areas, flood hazard areas, floodways and riparian zones. This amendment was warranted to

prevent flooding, protect water quality, and preserve wildlife and aquatic habitat.

A major flood area exists along the East Fork of the East Branch Rahway River in West Orange, east

of Valley Road between Freeman Street and Kingsley Street. The flooding problem there, which is

due to inadequate channel capacity, has been studied by the USACE (USACE, 1973). The upper

portions of this stream are steeply sloped but as of the publication of the [date] countywide FIS report,

requests have been made to the USACE and NJDEP to assess whether there is flood storage potential

at golf courses and other open spaces as a part of the larger study underway to study flood mitigation

alternatives in the Rahway River Basin.

North Branch Wigwam Brook has had serious flooding problems in the vicinity of Harrison and

Mississippi Avenues, and along most downstream parts of the improved channel. This is due to

excessive velocity and lack of channel capacity, notably at Ashwood Terrace, Whittelsey Avenue,

Watson Avenue, and Washington Avenue. South Branch Wigwam Brook has had serious flooding
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reported in the vicinity of Watchung Avenue, Lakeside Avenue, Standish Avenue, and Ashland

Avenue.

West Branch Rahway River has had flooding problems along its entire length from Northfield Avenue

to Lake Vincent, although parts of this river flow through undeveloped or country club areas.

Along Peckman River, flooding has occurred between Nicholas Avenue and Kenz Terrace.

An area on the western boundary of the Township of West Orange known as the Merklin District is

subject to frequent flooding due to inadequate pipe sewers and insufficient capacity of the existing

storm water pumping station. The area flooded is centered between Hunterdon and Morris Roads and

Westover and Tappan Terraces. The Mayfair District centered on Mayfair Drive in the north central

part of the township is one such location plagued by flooding related to drainage issues. In this

location flooding is caused by an inadequate storm water ejector system (Elson T. Killman Associates,

Inc., 1972). The Township of West Orange has been moving forward with plans to undertake storm

sewer improvements and in 2011 awarded construction contracts to begin the improvements to help

alleviated flooding projects on several streets including Nestro Road, Midro Way, Mayfair Drive and

Rosemont Terrace and Rosemont Drive. This project has been financed by a grant from the NJDEP

and a loan from the New Jersey Environmental Infrastructure Trust.

Advisory Base Flood Elevation Maps

Prior to Superstorm Sandy, FEMA had begun a coastal flood study to update FIRMs for portions of New York

and New Jersey using improved methods and data to better reflect coastal flood risk. The studies included data

that were collected and analyzed over a number of years. After Superstorm Sandy in order to help in

rebuilding and recovery efforts, FEMA released Advisory Base Flood Elevation (ABFE) maps which were

based on best available data and the partially completed coastal flood study for the Atlantic coastal

communities. FEMA is currently in the process of releasing preliminary work maps that include full results of

the coastal flood study (FEMA Region II, Date Unknown).

ABFEs provide a better picture of current flood risk than the existing FIRMs. The new ABFEs are the

recommended elevation of the lowest floor of a building. Some communities may require that the lowest floor

be built above the ABFE. ABFEs more accurately reflect the true 1% annual chance flood hazard elevations in

a given area. Following large storms, FEMA performs an assessment to determine whether the 1% annual

chance flood event, shown on the effective FIRMs, adequately reflects the current flood hazard. In some cases,

FEMA determines that ABFEs need to be produced, based on the age of the analysis and the science used to

develop the effective FIRMs. ABFEs are provided to communities as a tool to support in the recovery process.

ABFEs will aide in making those communities more resilient to future events (FEMA Region II Date

Unknown).

The ABFE maps included delineated advisory flood hazard zones (Advisory Zone V, Advisory Zone A, and

Advisory Zone X). The maps also included ABFE elevations for 1% and 0.2% annual chance flood elevations

and the areas of Limit of Moderate Wave Action (LiMWA). Area and limit of structurally damaging wave

action, and preliminary Superstorm Sandy high water marks will also be listed on the ABFE maps, along with

coastal barrier resource areas (RiskMAP Date Unknown).

The State of New Jersey has adopted emergency amendments to the Flood Hazard Area Control Act Rules

(N.J.A.C. 7:13) which incorporate the use of ABFEs to determine flood elevations. Under these amendments,

flood elevations are now determined either using the higher of the ABFE, the effective BFE, or the design

flood elevation shown on NJDEP flood maps; or site-specific calculations that demonstrate a different flood

elevation (NJDEP 2013a). ABFEs and Advisory Flood Hazard Maps shall take precedence over previous
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panels and FIS only in construction and development regulations. Where the SFHA and Advisory Flood

Hazard Area maps conflict or overlap, the more stringent requirement will be used (NJDEP 2013b).

The ABFE maps were originally available for 10 New Jersey Counties: Atlantic, Bergen, Burlington, Cape

May, Essex, Hudson, Middlesex, Monmouth, Ocean, and Union (RiskMAP Date Unknown).

5DO 7DLNVSH

According to FEMA, three classification levels are adopted for dams: low, significant, and high. The

classification levels build on each other. For example, the higher order classifications add to the list of

consequences for the lower classification levels, as noted in Table 5.4.6-2. . This hazard classification system

categorizes dams based on the probable loss of human life and the impacts where persons are only temporarily

in the potential inundation area. The classification levels are as follows:

' Low Hazard Potential r Dams assigned the low hazard potential classification are those where
failure or misoperation results in no probable loss of human life and low economic and/or
[dl_hedc[djWb beii[i- Geii[i Wh[ fh_cWh_bo b_c_j[Z je j^[ emd[hvi fhef[hjo-

' Significant Hazard Potential r Dams assigned the significant hazard potential classification are
those dams where failure or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities, or can impact other concerns.
Significant potential classification dams are often located in predominately rural or agricultural areas
but could also be located in areas with population and significant infrastructure.

' High Hazard Potential r Dams assigned the high hazard potential classification are those where
failure or misoperation will most likely cause loss of human life (FEMA, 2004).

Table 5.4.6-2. Hazard Potential Classification for Dams

>KbKZN DX\OW\SKU

9UK[[SPSMK\SXW @X[[ XP >]VKW @SPO <MXWXVSM( <W^SZXWVOW\KU( @SPOUSWO @X[[O[

Low None expected Low and generally limited to owner

Significant None expected Yes

High Probable; one or more expected Yes (but not necessary for this classification)

Source: FEMA, 2004

According to the New Jersey Department of Environmental Protection (NJDEP), 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:

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

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

' Class 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. Dam must also meet the requirements of a Class IV dam above.

Refer to Figure 4-24 in the County Profile (Section 4) for dams located in Essex County. Below are

descriptions of the dams located in the County according to the National Performance of Dams Program

(NPDP) database (Table 5.4.6-3).
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Table 5.4.6-3. Dams Located in Essex County

BD;D ?; ;KV BKVO ;KV GaYO @XMK\SXW ES^OZ

;KV >OSQR\

%P\&

;KV F\XZKQO

%KMZO)POO\&

NJ00165 Canoe Brook Dam
Earth

Gravity
East Orange Passaic River 9 160

NJ00361 Orange Reservoir Dam
Earth

Gravity
West Orange

West Branch of
Rockaway River

34 245

NJ00386 Verona Lake Dam Masonry Verona Peckman River 13 95

NJ00392
Cedar Grove West Res

Dam
Earth

Gravity
Cedar Grove Offstream 55 2297

NJ00517 Campbells Pond Dam
Earth

Gravity
Millburn West Branch 18 21

NJ00525
Canoe Brook Reservoir

#1 Dam
Earth

Gravity
Millburn Canoe Brook 25 3000

NJ00526
Canoe Brook Reservoir

#2 Dam
Earth

Gravity
Millburn

Canoe Brook -
offstream

29 2200

NJ00527
Canoe Brook Reservoir

#3 Dam
Earth

Gravity
Livingston

Passaic River r
offstream

57 6270

NJ00550
Canoe Brook Reservoir

#3 Dike
Earth

Gravity
Livingston

Canoe Brook r
offstream

40 6000

NJS00031
Diamond Mill Pond

Dam
N/A N/A N/A N/A N/A

Source: NPDP Multi-Attribute Dams Directory Query Summary, Date Unknown
N/A Not Available

It is required by the State of New Jersey that all High Hazard and Significant Hazard dams must have NJDEP-

approved Emergency Action Plans 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 that are periodically inspected to

identify conditions that may adversely affect the safety and functionality a dam its appurtenant structures; to

note the extent of deterioration as a basis for long term planning, periodic maintenance or immediate repair; to

evaluate conformity with current design and construction practices; and to determine the appropriateness of the

existing hazard classification. Inspection guidelines, as identified in the State Hazard Mitigation Plan, are

reproduced in Table 5.4.6-4. in brief. Complete inspection and operating requirements for dams can be found

in the New Jersey Dam Safety Standards (N.J.A.C 7:20-1.11).

Table 5.4.6-4. New Jersey Dam Inspection Requirements

;KV FSbO+GaYO EOQ]UKZ ?W[YOM\SXW =XZVKU ?W[YOM\SXW

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
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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).

4QDTUDN 7NQQG 6YRQTVSH

This figure below shows a ranking of coastal flooding exposure for the coastal areas of Essex County

(Townships of Nutley and Belleville and the City of Newark). The areas exposed to flooding on a more

frequent basis were given a higher ranking. Extreme exposure areas are those that are exposed relatively

frequent flooding and include those areas subject to the most powerful wave impacts. All three municipalities

are bordered to the east by the Passaic River. The municipalities all have a moderate to high exposure, with

small areas of extreme exposure that are located along the Passaic River (NJADAPT 2014).

=SQ]ZO 1*0*2)/* 9XK[\KU =UXXN <`YX[]ZO SW <[[O` 9X]W\a

BSXUHJ1 ?=464@C -+,/
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Extent

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)

The severity of a flood depends not only on the amount of water that accumulates in a period of time, but also

on the land's ability to manage this water. The size of rivers and streams in an area and infiltration rates are

significant factors. When it rains, soil acts as a sponge. When the land is saturated or frozen, infiltration rates

decrease and any more water that accumulates must flow as runoff (Harris 2001).

The frequency and severity of flooding are measured using a discharge probability, which is the probability

that a certain river discharge (flow) level will be equaled or exceeded in a given year. Flood studies use

historical records to determine the probability of occurrence for the different discharge levels. The flood

frequency equals 100 divided by the discharge probability. For example, the 100-year discharge has a 1%

chance of being equaled or exceeded in any ]_l[d o[Wh- N^[ sWddkWb \beeZt _i j^[ ]h[Wj[ij \beeZ [l[dj [nf[Yj[Z

to occur in a typical year. These measurements reflect statistical averages only; it is possible for two or more

floods with a 100-year or higher recurrence interval to occur in a short time period. The same flood can have

different recurrence intervals at different points on a river.

One hundred-year floodplains (or 1% annual chance floodplain) can be described as a bag of 100 marbles, with

99 clear marbles and one black marble. Every time a marble is pulled out from the bag, and it is the black

marble, it represents a 100-year flood event. The marble is then placed back into the bag and shaken up again

before another marble is drawn. It is possible that the black marble can be picked one out of two or three times

in a row, demonstrating that a s100-year flood eventt could occur several times in a row (Interagency

Floodplain Management Review Committee 1994).

The 100-year flood, which is the standard used by most federal and state agencies, is used by the NFIP as the

standard for floodplain management and to determine the need for flood insurance. A structure located within a

SFHA shown on an NFIP map has a 26% chance of suffering flood damage during the term of a 30-year

mortgage.

The extent of flooding associated with a 1% annual probability of occurrence (the base flood or 100-year

flood) is used as the regulatory boundary by many agencies. Also referred to as the SFHA, this boundary is a

convenient tool for assessing vulnerability and risk in flood-prone communities. Many communities have maps

that show the extent and likely depth of flooding for the base flood. Corresponding water-surface elevations

describe the water elevation resulting from a given discharge level, which is one of the most important factors

used in estimating flood damage.

N^[ j[hc s4//-o[Wh \beeZt _i j^[ \beeZ j^Wj ^Wi W /-1% chance of being equaled or exceeded each year. The

500-year flood could occur more than once in a relatively short period of time. Statistically, the 0.2% (500-

year) flood has a 6% chance of occurring during a 30-year period of time, the length of many mortgages.

The 500-year floodplain is referred to as Zone X500 for insurance purposes on FIRMs. Base flood elevations

or depths are not shown within this zone and insurance purchase is not required in this zone.
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Dam Failure

The extent or magnitude of a dam failure event can be measured in terms of the classification of the dam.

FEMA has three classification levels of dams: low, significant, and high. The classification levels build on

each other. The hazard potential classification system should be utilized with the understanding that the failure

of any dam or water-retaining structure could represent a danger to downstream life and property (FEMA

2004).

' Low hazard potential dams are those where failure or misoperation results is no probable loss of
human life and low economic and/or environmental losses. Losses are principally limited to the
emd[hvi fhef[hjo-

' Significant hazard potential dams are those where failure or misoperation results in no probable loss of
human life but can cause economic loss, environmental damage, disruption of lifeline facilities, or can
impact other concerns. Significant hazard potential classification dams are often located in
predominately rural or agricultural areas.

' High hazard potential dams are those where failure or misoperation will probably cause loss of human
life.

USACE developed the classification system shown in Table 5.4.6-5 for the hazard potential of dam failures.

USACE hazard rating systems is based only on the potential consequences of a dam failure; it does not take

into account the probability of such failures.

Table 5.4.6-5. U.S. Army Corps of Engineers Hazard Potential Classification

>KbKZN

9K\OQXZa- ;SZOM\ @X[[ XP @SPO. @SPOUSWO @X[[O[/ DZXYOZ\a @X[[O[0

<W^SZXWVOW\KU

@X[[O[1

Low
None (rural location, no

permanent structures for human
habitation)

No disruption of services
(cosmetic or rapidly
repairable damage)

Private agricultural
lands, equipment, and

isolated buildings

Minimal incremental
damage

Significant
Rural location, only transient or

day-use facilities
Disruption of essential

facilities and access
Major public and private

facilities
Major mitigation

required

High
Certain (one or more) extensive

residential, commercial, or
industrial development

Disruption of essential
facilities and access

Extensive public and
private facilities

Extensive mitigation
cost or impossible to

mitigate

Source: U.S. Army Corps of Engineers 1995
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

According to the NJDEP, there are four hazard classifications of dams in New Jersey. The classifications relate

to the potential for property damage and/or loss of life in the event of a dam failure:

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

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

' Class 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.
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Table 5.4.6-6 summarizes the number of dams and their hazard classifications in Essex County.

Table 5.4.6-6. Number of Dams by County in Essex County

9X]W\a >SQR >KbKZN FSQWSPSMKW\ >KbKZN @X_ >KbKZN C\ROZ GX\KU

Essex 8 3 14 8 33

Source: NJDEP 2013

Flood severity from a dam failure can be measured with a low, medium, or high severity level, which is further

defined as follows:

' Low severity - No buildings are washed off their foundations; structures are exposed to floodwater
depths of less than 10 feet.

' Medium severity - Homes are destroyed but trees or mangled homes remain for people to seek refuge
in or on; structures are exposed to floodwater depths of more than 10 feet.

' High severity - Floodwaters sweep the area and nothing remains. Locations are flooded by the near
instantaneous failure of a concrete dam, or an earthfill dam that turns into "jello" and washes out in
seconds rather than minutes or hours. In addition, the flooding caused by the dam failure sweeps the
area clean and little or no evidence of the prior human habitation remains after the floodwater recedes
(Graham 1999).

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 (City of

Sacramento Development Service Department 2005).

Previous Occurrences and Losses

Many sources provided flooding information regarding previous occurrences and losses associated with

flooding (riverine, inland, and stormwater) events throughout Essex County. With so many sources reviewed

for the purpose of this Hazard Mitigation Plan (HMP), loss and impact information for many events could vary

depending on the source. Therefore, the accuracy of monetary figures discussed is based only on the available

information identified during research for this HMP.

Between 1954 and 2014, FEMA declared that the State of New Jersey experienced 26 flood-related disasters

(DR) or emergencies (EM) classified as one or a combination of the following disaster types: hurricane,

tropical storm, Iehv[Wij[h, snowstorm, severe storms, flooding, inland and coastal flooding, coastal storm, high

tides, heavy rain, and severe storms. Generally, these disasters cover a wide region of the State; therefore, they

may have impacted many counties. Essex County was included in 12 of these declarations.

The 2007 Plan did not discuss specific flooding events that occurred in Essex County. For this 2015 Plan

update, flood events were summarized from 2007 to 2014. Please note, between 2007 and 2014 there have

been no dam failures or incidents in Essex County and the table will not include dam failure or incident events.

Table 5.4.6-7 includes flooding events and FEMA disaster declarations that occurred between 2007 and 2014.

With flood documentation for New Jersey and Essex County being so extensive, not all sources have been

identified or researched. Therefore, Table 5.4.6-7 may not include all events that have occurred throughout the

County. Please see Section 9 for detailed information regarding impacts and losses to each municipality.
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Probability of Future Occurrences

Given the history of flood events that have impacted Essex County, it is apparent that future flooding of

varying degrees will occur. The fact that the elements required for flooding exist and that major flooding has

occurred throughout the county in the past suggests that many people and properties are at risk from the flood

hazard in the future. It is estimated that Essex County will continue to experience direct and indirect impacts

of flooding events annually that may induce secondary hazards such as 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 5.3, the identified hazards of concern for Essex 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

\hec j^[ KbWdd_d] >ecc_jj[[+ j^[ fheXWX_b_jo e\ eYYkhh[dY[ \eh Zhek]^j _d j^[ >ekdjo _i Yedi_Z[h[Z u\h[gk[djv

(likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

The climate of New Jersey is already changing and will continue to change over the course of this century.

Since 1900, temperatures in the northeastern U.S. have increased an average of 1.5 degrees Fahrenheit (°F).

The majority of this warming has occurred since 1970. From 1970 to 2010, average temperatures in New

Jersey have increased 1.2°F (Office of the New Jersey State Climatologist [ONJSC] 2013). In terms of winter

temperatures, the northeast region has seen an increase in the average temperature of 4°F since 1970

(Northeast Climate Impacts Assessment [NECIA] 2007).

By the 2020s, the average annual temperature in New Jersey is projected to increase by 1.5°F to 3°F above the

statewide baseline (1971 to 2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to

5°F, and by 2080 projections show an increase of 4°F to 7.5°F (Sustainable Jersey Climate Change Adaptation

Task Force 2013). These trends will certainly affect the probability and frequency of blizzard and snow events

as well as ice storms in the State.

Dd 1/01+ I[m E[hi[ovi ijWj[m_Z[ Wl[hW][ j[cf[hWjkh[ mWi j^[ ^_]^[ij _d 007 o[Whi e\ h[YehZi- N^[ 45qA

average for 2012 is 2.8°F above the 1971 to 2010 mean. Nine of the 10 warmest calendar years on record have

occurred since 1990, and the five warmest years have occurred since 1998. This is consistent with the long-

term upward trend of 2.2°F increase per century. Abnormal warmth was common through much of 2012, with

only one month (November) recording temperatures below the 1981 to 2010 average (Rutgers Climate

Institute 2013).

In addition to the effect of increased temperatures, precipitation is expected to increase over the next several

decades. Average annual precipitation is projected to increase in the region by 5% by the 2020s and up to 10%

by the 2050s. Most of the additional precipitation is expected to come during the winter months, where a 20%

to 30% increase is expected late in this century (New York City Panel on Climate Change [NPCC] 2009).

Although precipitation is expected to increase, extreme precipitation is the most likely concern for New Jersey.

Extreme precipitation has the potential to cause significant flooding and in the winter produce heavy snowfall.

While exact projections are not available, it is estimated that the New York City region will see an increase of

10% to 25% of the frequency of intense precipitation events (Sustainable Jersey Climate Change Adaptation

Task Force 2013).

Precipitation during 2012 was slightly below normal, averaging 43.21 inches statewide. It ranked as the eighth

driest calendar year of the past 30 years. The central coastal area was wettest in 2012, with several stations in

Ocean and Burlington Counties receiving more than 53 inches. Over the long term, there has been an upward
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trend in annual precipitation in New Jersey. Since 1895, annual precipitation has increased at a rate of

4.1 inches per century. Heavy precipitation events have increased in the past 20 years and it is expected that

this trend may continue (Rutgers Climate Institute 2013). Figure 5.4.6-4 shows the frequency of heavy

precipitation events in the northeastern U.S.

Figure 5.4.6-4. Frequency of Heavy Precipitation Events in the Northeastern U.S., 1910 to 2010

Source: Rutgers Climate Institute 2013

With this increase in frequency of precipitation, New Jersey may experience more flooding events. More

intense, frequent flooding could lead to significant habitat loss for wildlife. Salt marshes and estuaries that

serve as critical feeding grounds for birds and waterfowl, and as nursery habitats for commercial fish, could be

lost (State of New Jersey 2010). Climate change may also lead to sea level rise which will lead to more

frequent and extensive flooding. See Section 5.4.1 (Coastal Erosion) for detailed information regarding sea

level rise (NJDEP 2013c).
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To understand risk, a community must evaluate what assets are exposed and vulnerable in the identified hazard

area. For the flood hazard, areas identified as hazard areas include the 1-percent and 0.2-percent annual

chance flood event boundaries (Figure 5.4.5-4). The following text evaluates and estimates the potential

impact of flooding for Essex County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Flood is a significant concern for Essex County. To assess vulnerability, exposure to the 1- and 0.2-percent
annual chance flood events was examined and potential losses were calculated for 1- percent annual chance
flood event using Hazus-MH. The flood hazard exposure and loss estimate analysis is presented below.

4QDTUDN CVNPHSDELNLUZ ;PGHY #4C;$

The CVI was developed by NJDEP to help coastal communities assess their vulnerability to coastal hazards.

The CVI is developed by compositing six geospatial indicators: coastal geomorphology, slope, soil drainage,

flood prone areas (FEMA), storm surge (SLOSH), and sea level rise. The figure below shows areas vulnerable

to coastal flooding in Essex County. A majority of the Townships of Nutley and Belleville have a lower CVI

with small areas of moderate and higher vulnerability along the Passaic River. As for the City of Newark, the

western half of the City has a lower vulnerability, where the eastern half has a higher vulnerability to coastal

flooding with areas of lower and moderate vulnerability. Newark Liberty International Airport and Port

Newark are shown as having a higher vulnerability to coastal flooding (NJADAPT 2014).
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Data and Methodology

The 1- and 0.2-f[hY[dj WddkWb Y^WdY[ \beeZ [l[dji m[h[ [nWc_d[Z je [lWbkWj[ j^[ >ekdjovi h_ia je j^[ \beeZ

hazard. These flood events are generally those considered by planners and evaluated under federal programs

such as the NFIP.

The 1-percent annual chance flood event was examined to evaluate the Countyvi h_ia WdZ lkbd[hWX_b_jo je j^[

flood hazard. The FEMA preliminary work map released in July 2013 and FEMA DFIRM from 2007, for the

remainder of the County, were used to evaluate the Countyvi [nfeikh[ je j^_i ^WpWhZ- The data used for this

analysis is shown in Figure 5.4.5-6.
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To estimate potential losses, the Hazards U.S. Multi-Hazard (Hazus-MH) flood model was used. Preliminary

work map depth grids for the coastal areas provided by NJDEP were incorporated into Hazus-MH. Where

existing depth grids were not available, approximate depth grids were generated using the DFIRM databases

for detailed study areas or Hazus-MH for reaches without detailed studies. The digital elevation models (DEM)

provided by New Jersey Office of Information Technology were used to generate the depth grids. The depth

grids were integrated into Hazus-MH and the model was run to estimate potential losses at the structure level

ki_d] j^[ >ekdjovi Ykijec ijhkYjkhWb Xk_bZ_d] _dl[djeho-

The Hazus-MH model uses 2000 U.S. Census demographic data. This data was not updated for this analysis;
however, the 2010 U.S. Census data was used to estimate population exposure to provide the best available
output. In addition, to estimate exposure, the DFIRM flood boundaries were used. Hazus-MH 2.1 calculated
the estimated damages to the general building stock and critical facilities based on the depth grid generated and
the default Hazus damage functions in the flood model.
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Figure 5.4.6-6. Essex County Risk Assessment Flood Data

BSXUHJ1 87>4



,1/;276 %#$#&' +293 (99199516; 8 )4770

5=2 *((( 9D[DSG =LULJDULQP ?NDP BRGDUH P 6TTHY 4QVPUZ% >HX <HSTHZ -','.&,*

<DPVDSZ *()-

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 the population exposed to the 1- and 0.2-percent flood events, the floodplain boundaries were

overlaid upon the 2010 Census population data in GIS (U.S. Census 2010). The 2010 Census blocks with their

centroid in the flood boundaries were used to calculate the estimated population exposed to this hazard.

Census blocks do not follow the boundaries of the floodplain and can grossly over or under estimate the

population exposed when using the centroid or intersects of the Census block with the flood zones. The

limitations of these analyses are recognized, and as such the results are only used to provide a general estimate.

The calculation of the 0.2-percent annual chance flood event results is cumulative in nature, as the population

exposed to the 1-percent flood event will also be exposed to the 0.2-percent annual chance flood event. Using

this approach, it was estimated that 30,213 people are exposed to the 1-percent annual chance event and 50,396

people are exposed to the 0.2-percent annual chance flood event. Table 5.4.6-8 lists the estimated population

located within the 1- and 0.2-percent annual chance flood boundaries by municipality.
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The table above shows that approximately 3.9 percent of the total population is exposed to the 1-percent
annual chance flood event (both riverine and coastal) and that approximately 6.4 percent of the total population
is exposed to the 0.2-percent annual chance flood event. For this project, the potential population impacted is
used as a guide. Because the estimated population exposed to flooding does not include storm surge, this is a
conservative estimate and may be higher if multiple impacts occur (see Section 5.4.7 Hurricane).

Of the population exposed, the most vulnerable include the economically disadvantaged and the population
over the age of 65. Economically disadvantaged populations are more vulnerable because they are likely to
evaluate their risk and make decisions to evacuate based on the net economic impact to their family. The
population over the age of 65 is also 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.

Using 2000 U.S. Census data, HAZUS-MH 2.1 estimates the potential sheltering needs as a result of a 1-

percent chance flood event. For the 1-percent flood event, HAZUS-MH 2.1 estimates 40,350 households will

be displaced and 33,899 people will seek short-term sheltering. These statistics, by municipality, are presented

in Table 5.4.6-9.

Table 5.4.6-9. Estimated Population Displaced or Seeking Short-Term Shelter from the 1-Percent Annual

Chance Flood Event

A]WSMSYKUS\a

H*F* 9OW[][ .,-,

DXY]UK\SXW

-)DOZMOW\ 7WW]KU 9RKWMO <^OW\

;S[YUKMON

>X][ORXUN[

DOZ[XW[ FOOTSWQ FRXZ\)

GOZV FROU\OZSWQ

Township of Belleville 35,926 1,743 1,557

Township of Bloomfield 47,315 4,058 3,669

Borough of Caldwell 7,822 38 35

Township of Cedar Grove 12,411 136 67

City of East Orange 64,270 679 592

Borough of Essex Fells 2,113 34 10

Township of Fairfield 7,466 6,040 5,577

Borough of Glen Ridge 7,527 110 36

Township of Irvington 53,926 966 738

Township of Livingston 29,366 1,203 616

Township of Maplewood 23,867 443 284

Township of Millburn 20,149 1,816 1,623

Township of Montclair 37,669 1,781 1,310

City of Newark 277,140 11,246 9,047

Borough of North Caldwell 6,183 43 4

Township of Nutley 28,370 3,246 2,878

City of Orange Township 30,134 3,117 2,902

Borough of Roseland 5,819 334 208

Township of South Orange Village 16,198 89 27

Township of Verona 13,332 469 353
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Table 5.4.6-9. Estimated Population Displaced or Seeking Short-Term Shelter from the 1-Percent Annual

Chance Flood Event

A]WSMSYKUS\a

H*F* 9OW[][ .,-,

DXY]UK\SXW

-)DOZMOW\ 7WW]KU 9RKWMO <^OW\

;S[YUKMON

>X][ORXUN[

DOZ[XW[ FOOTSWQ FRXZ\)

GOZV FROU\OZSWQ

Township of West Caldwell 10,759 877 775

Township of West Orange 46,207 1,882 1,591

Essex County (Total) 783,969 40,350 33,899

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.

Impact on General Building Stock

After considering the population exposed and vulnerable to the flood hazard, the built environment was

evaluated. Exposure in the flood zone includes those buildings located in the flood zone. Potential damage is

the modeled loss that could occur to the exposed inventory, including structural and content value.

The total land area located in the 1-percent and 0.2-percent annual chance flood zones was calculated for each

jurisdiction, as presented in Table 5.4.6-10. To provide a general estimate of the structural/content

replacement value exposure, the 1- and 0.2-f[hY[dj ?ADLH \beeZ XekdZWh_[i m[h[ el[hbW_Z kfed j^[ >ekdjovi

updated building stock inventory at the structure level. The buildings with their centroid in the flood boundary

were totaled for each municipality. Table 5.4.6-11 summarizes these results. In summary, there 6,292

buildings located in the 1-percent annual chance flood boundary with an estimated $3.5 billion of

building/contents exposed (based on improvement value)- N^_i h[fh[i[dji Wffhen_cWj[bo 3-1& e\ j^[ >ekdjovi

total general building stock inventory (approximately $84 billion).

There 10,744 buildings located in the 0.2-percent annual chance flood boundary with an estimated $5 billion of

Xk_bZ_d].Yedj[dji [nfei[Z- N^_i h[fh[i[dji Wffhen_cWj[bo 5-0& e\ j^[ >ekdjovi jejal general building stock

inventory.

Table 5.4.6-10. Total Land Area Located in the 1-Percent Annual Chance Flood Zones (Acres)

A]WSMSYKUS\a

GX\KU

7ZOK

%KMZO[&

-$ =UXXN <^OW\ >KbKZN 7ZOK

,*.$ =UXXN <^OW\

>KbKZN 7ZOK

7)JXWO

7ZOK

%KMZO[&

$ XP

GX\KU

I)JXWO

7ZOK

%KMZO[&

$ XP

GX\KU

7ZOK

%KMZO[&

$ XP

GX\KU

Township of Belleville 2,156 195 9.0% 0 0.0% 297 13.76%

Township of Bloomfield 3433.63 394 11.5% 0 0.0% 406 11.81%

Borough of Caldwell 758 6 0.8% 0 0.0% 7 0.86%

Township of Cedar Grove 2,791 49 1.7% 0 0.0% 58 2.08%

City of East Orange 2514.07 42 1.7% 0 0.0% 42 1.68%

Borough of Essex Fells 906.13 9 1.0% 0 0.0% 64 7.10%

Township of Fairfield 6618.41 4,928 74.5% 0 0.0% 5,709 86.25%
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Table 5.4.6-10. Total Land Area Located in the 1-Percent Annual Chance Flood Zones (Acres)

A]WSMSYKUS\a

GX\KU

7ZOK

%KMZO[&

-$ =UXXN <^OW\ >KbKZN 7ZOK

,*.$ =UXXN <^OW\

>KbKZN 7ZOK

7)JXWO

7ZOK

%KMZO[&

$ XP

GX\KU

I)JXWO

7ZOK

%KMZO[&

$ XP

GX\KU

7ZOK

%KMZO[&

$ XP

GX\KU

Borough of Glen Ridge 818 15 1.8% 0 0.0% 16 1.92%

Township of Irvington 1865.65 23 1.2% 0 0.0% 56 3.00%

Township of Livingston 9,040 1,215 13.4% 0 0.0% 1,300 14.38%

Township of Maplewood 2,480 116 4.7% 0 0.0% 127 5.13%

Township of Millburn 6324.45 823 13.0% 0 0.0% 1,030 16.29%

Township of Montclair 3,995 151 3.8% 0 0.0% 185 4.64%

City of Newark 16,778 6,462 38.5% 6 0.0% 9,739 58.05%

Borough of North Caldwell 1967.6 23 1.2% 0 0.0% 45 2.28%

Township of Nutley 2,186 172 7.9% 0 0.0% 219 10.02%

City of Orange Township 1,418 115 8.1% 0 0.0% 126 8.91%

Borough of Roseland 2,361 459 19.5% 0 0.0% 500 21.20%

Township of South Orange Village 1,822 43 2.4% 0 0.0% 43 2.36%

Township of Verona 1,796 65 3.6% 0 0.0% 79 4.39%

Township of West Caldwell 3,239 844 26.1% 0 0.0% 910 28.09%

Township of West Orange 7,756 286 3.7% 0 0.0% 349 4.50%

Essex County (Total) 83,023 16,435 19.8% 6 0.0% 21,307 25.66%

BSXUHJ1 87>4 -++0

?SWJ1 $ 3 @JUHJRW

CMJ FUJF TUJVJRWJI NRHPXIJV WMJ FUJF SK NRPFRI ZFWJUZF\V FRI J[HPXIJV GF\V SU SHJFRV)

Table 5.4.6-11. Estimated General Building Stock Exposure to the 1-Percent Annual Chance Flood Event e

All Occupancies

A]WSMSYKUS\a

GX\KU #

8]SUNSWQ[

GX\KU

?VYZX^OVOW\

IKU]O

GX\KU %7UU CMM]YKWMSO[&

7)JXWO

#

8]SUNSWQ[

$

GX\KU

?VYZX^OVOW\

IKU]O

$

GX\KU

Township of Belleville 9,154 $2,905,447,150 440 4.8% $83,204,500 2.9%

Township of Bloomfield 11,383 $3,827,312,350 663 5.8% $146,461,100 3.8%

Borough of Caldwell 2,116 $753,639,775 0 0.0% $0 0.0%

Township of Cedar Grove 3,815 $1,657,089,082 28 0.7% $7,468,600 0.5%

City of East Orange 9,310 $5,820,599,879 74 0.8% $29,909,900 0.5%

Borough of Essex Fells 760 $567,106,700 0 0.0% $0 0.0%

Township of Fairfield 3,169 $3,374,787,200 1,368 43.2% $913,892,000 27.1%

Borough of Glen Ridge 2,214 $986,279,500 37 1.7% $6,242,700 0.6%

Township of Irvington 9,312 $2,820,388,050 61 0.7% $10,560,000 0.4%

Township of Livingston 9,510 $5,547,703,530 204 2.1% $76,523,300 1.4%

Township of Maplewood 7,275 $2,733,369,500 84 1.2% $22,112,500 0.8%
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A]WSMSYKUS\a

GX\KU #

8]SUNSWQ[

GX\KU

?VYZX^OVOW\

IKU]O

GX\KU %7UU CMM]YKWMSO[&

7)JXWO

#

8]SUNSWQ[

$

GX\KU

?VYZX^OVOW\

IKU]O

$

GX\KU

Township of Millburn 6,291 $8,045,533,450 28 0.4% $31,354,200 0.4%

Township of Montclair 10,486 $5,890,125,479 354 3.4% $92,296,100 1.6%

City of Newark 38,329 $18,709,618,398 1,798 4.7% $1,753,302,799 9.4%

Borough of North Caldwell 1,951 $1,431,441,250 6 0.3% $3,372,100 0.2%

Township of Nutley 8,884 $3,510,270,592 294 3.3% $75,015,335 2.1%

City of Orange Township 4,354 $1,867,401,350 432 9.9% $94,477,950 5.1%

Borough of Roseland 1,616 $1,435,628,250 46 2.8% $47,680,600 3.3%

Township of South Orange Village 4,508 $3,108,688,125 4 0.1% $625,900 0.0%

Township of Verona 3,907 $1,598,018,325 75 1.9% $12,165,750 0.8%

Township of West Caldwell 3,634 $2,040,951,278 36 1.0% $49,759,100 2.4%

Township of West Orange 12,688 $5,503,784,816 260 2.0% $83,031,900 1.5%

Essex County (Total) 164,666 $84,135,184,028 6,292 3.8% $3,539,456,334 4.2%

BSXUHJ1 7VVJ[ 5SXRW\ @PFRRNRL 6JTFUWQJRW' -+,/2 87>4

?SWJ1 # 3 ?XQGJU2 $ 3 @JUHJRW)

CMJUJ FUJ RS GXNPINRLV PSHFWJI NR WMJ E(]SRJ NR WMJ 5NW\ SK ?JZFUO)

Table 5.4.6-12. Estimated General Building Stock Exposure to the 0.2-Percent Annual Chance Flood Event e

All Occupancies

A]WSMSYKUS\a

GX\KU #

8]SUNSWQ[

GX\KU

?VYZX^OVOW\

IKU]O

GX\KU %7UU CMM]YKWMSO[&

,*.)DOZMOW\

# 8]SUNSWQ[ $ GX\KU

?VYZX^OVOW\

IKU]O $ GX\KU

Township of Belleville 9,154 $2,905,447,150 648 7.1% $118,348,300 4.1%

Township of Bloomfield 11,383 $3,827,312,350 664 5.8% $150,208,400 3.9%

Borough of Caldwell 2,116 $753,639,775 0 0.0% $0 0.0%

Township of Cedar Grove 3,815 $1,657,089,082 44 1.2% $12,547,500 0.8%

City of East Orange 9,310 $5,820,599,879 74 0.8% $29,909,900 0.5%

Borough of Essex Fells 760 $567,106,700 24 3.2% $8,968,300 1.6%

Township of Fairfield 3,169 $3,374,787,200 2,262 71.4% $1,348,087,100 39.9%

Borough of Glen Ridge 2,214 $986,279,500 39 1.8% $6,698,200 0.7%

Township of Irvington 9,312 $2,820,388,050 207 2.2% $29,819,500 1.1%

Township of Livingston 9,510 $5,547,703,530 259 2.7% $89,072,500 1.6%

Township of Maplewood 7,275 $2,733,369,500 114 1.6% $31,958,300 1.2%

Township of Millburn 6,291 $8,045,533,450 438 7.0% $264,936,200 3.3%

Township of Montclair 10,486 $5,890,125,479 429 4.1% $110,489,100 1.9%

City of Newark 38,329 $18,709,618,398 3,988 10.4% $2,429,236,199 13.0%

Borough of North Caldwell 1,951 $1,431,441,250 27 1.4% $8,079,900 0.6%

Township of Nutley 8,884 $3,510,270,592 348 3.9% $102,032,035 2.9%

City of Orange Township 4,354 $1,867,401,350 481 11.0% $102,907,850 5.5%

Borough of Roseland 1,616 $1,435,628,250 95 5.9% $57,690,000 4.0%

Township of South Orange Village 4,508 $3,108,688,125 4 0.1% $625,900 0.0%

Township of Verona 3,907 $1,598,018,325 103 2.6% $22,911,750 1.4%

Township of West Caldwell 3,634 $2,040,951,278 54 1.5% $59,851,900 2.9%

Township of West Orange 12,688 $5,503,784,816 442 3.5% $117,981,900 2.1%
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A]WSMSYKUS\a

GX\KU #

8]SUNSWQ[

GX\KU

?VYZX^OVOW\

IKU]O

GX\KU %7UU CMM]YKWMSO[&

,*.)DOZMOW\

# 8]SUNSWQ[ $ GX\KU

?VYZX^OVOW\

IKU]O $ GX\KU

Essex County (Total) 164,666 $84,135,184,028 10,744 6.5% $5,102,360,734 6.1%

BSXUHJ1 7VVJ[ 5SXRW\ @PFRRNRL 6JTFUWQJRW' -+,/

?SWJ1 # 3 ?XQGJU2 $ 3 @JUHJRW)

The Hazus-MH model estimated potential damages to the buildings in Essex County at the structure level
using the custom County structure inventory developed for this plan. The potential damage estimated by
Hazus-MH to the general building stock inventory associated with the 1-percent annual chance flood is nearly
$1 billion or 1.2-percent of the total building stock improvement value. The potential damage estimated by
Hazus-MH to the residential general building stock inventory associated with the 1-percent annual chance
flood is $155 million or less than one-percent of the total building stock improvement value.

Table 5.4.6-13. Estimated General Building Stock Potential Loss to the 1-Percent Annual Chance Flood

Event

A]WSMSYKUS\a

GX\KU

?VYZX^OVOW\

IKU]O

-$ 7WW]KU 9RKWMO <^OW\

7UU CMM]YKWMSO[ EO[SNOW\SKU

<[\SVK\ON @X[[

$ XP

GX\KU

<[\SVK\ON

@X[[

$ XP

GX\KU

Township of Belleville $2,905,447,150 $14,727,102 0.51 $6,250,925 0.22

Township of Bloomfield $3,827,312,350 $44,453,919 1.16 $22,759,741 0.59

Borough of Caldwell $753,639,775 $0 0.00 $0 0

Township of Cedar Grove $1,657,089,082 $934,218 0.06 $837,063 0.05

City of East Orange $5,820,599,879 $3,781,469 0.06 $728,229 0.01

Borough of Essex Fells $567,106,700 $0 0.00 $0 0

Township of Fairfield $3,374,787,200 $196,854,299 5.83 $45,773,911 1.36

Borough of Glen Ridge $986,279,500 $850,646 0.09 $513,952 0.05

Township of Irvington $2,820,388,050 $4,665,426 0.17 $2,579,471 0.09

Township of Livingston $5,547,703,530 $22,064,214 0.40 $6,313,529 0.11

Township of Maplewood $2,733,369,500 $5,367,294 0.20 $808,868 0.03

Township of Millburn $8,045,533,450 $45,443,264 0.56 $18,811,390 0.23

Township of Montclair $5,890,125,479 $11,451,898 0.19 $7,761,541 0.13

City of Newark $18,709,618,398 $549,978,470 2.94 $14,043,240 0.08

Borough of North Caldwell $1,431,441,250 $256,105 0.02 $90,529 0.01

Township of Nutley $3,510,270,592 $20,594,918 0.59 $10,279,065 0.29

City of Orange Township $1,867,401,350 $22,359,052 1.20 $9,773,874 0.52

Borough of Roseland $1,435,628,250 $21,002,571 1.46 $551,437 0.04

Township of South Orange Village $3,108,688,125 $146,547 0.00 $0 0

Township of Verona $1,598,018,325 $3,429,678 0.21 $2,977,509 0.19

Township of West Caldwell $2,040,951,278 $4,135,824 0.20 $574,587 0.03

Township of West Orange $5,503,784,816 $18,895,034 0.34 $4,248,434 0.08

Essex County (Total) $84,135,184,028 $991,391,949 1.18 $155,677,297 0.19

BSXUHJ1 ;F]XV(>; Y-),2 7VVJ[ 5SXRW\ @PFRRNRL 6JTFUWQJRW' -+,/

?SWJ1 $ 3 @JUHJRW)

6SPPFU PSVV NV GFVJI SR WMJ NQTUSYJQJRW YFPXJ SK WMJ VWUXHWXUJ FV TUSYNIJI G\ 7VVJ[ 5SXRW\ FRI JVWNQFWJI HSRWJRW YFPXJ)
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Impact on Land Uses

An exposure analysis was completed to assess the vulnerability of the residential and non-residential land uses

within the County to flooding. To estimate the land use exposure to the 1- and 0.2-percent flood events, the

floodplain boundaries were overlaid upon the 2014 parcel data in GIS (2014 Essex County Planning) and used

to calculate the estimated the number and area of residential and non-residential properties exposed to this

hazard.

The analysis shows while most of the residential properties in the County are not vulnerable to flooding, the

majority of the residential properties in Fairfield Township are vulnerable. In Fairfield Township

approximately 74-percent of the total residential land use acreage and 82-percent of the residential properties

are located in the 1-percent annual chance of flooding flood hazard area. Approximately 88-percent of the total

residential land use area and 89-percent the residential properties are located in the 0.2-percent annual chance

of flooding flood hazard area.

The analysis shows approximately 38-percent of the total acreage of non-residential properties in the County

are vulnerable to flooding. In Fairfield Township, approximately 90% of the total non- residential land use

acreage and 88-percent of the non-residential properties are located in the 1-percent annual chance of flooding

flood hazard area. Approximately 92-percent of the total non-residential land use area and 93-percent of the

non-residential properties are located in the 0.2-percent annual chance of flooding flood hazard area.
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=SQ]ZO 1*0*2)3* Essex County Residential Land Uses Flooding Exposure
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NFIP Statistics

In addition to total building stock modeling, individual data available on flood policies, claims, Repetitive

Loss Properties (RLP) and severe RLP (SRLs) were analyzed. FEMA Region 2 provided a list of residential

properties with NFIP policies, past claims and multiple claims (RLPs). According to the metadata provided:

sN^[ (sic National Flood Insurance Program) NFIP Repetitive Loss File contains losses reported from

individuals who have flood insurance through the Federal Government. A property is considered a

repetitive loss property when there are two or more losses reported which were paid more than $1,000 for

each loss. The two losses must be within 10 years of each other & be as least 10 days apart. Only losses

from (sic since) 1/1/1978 that are closed Wh[ Yedi_Z[h[Z-t

An RLP is defined by FEMA as an NFIP-insured structure that has had at least two paid flood losses of more

than $1,000 each in any 10-year period since 1978.

SRLs were then examined for the County. According to section 1361A of the National Flood Insurance

Act, as amended (NFIA), 42 U.S.C. 4102a, an SRL property is defined as a residential property that is covered

under an NFIP flood insurance policy and:

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

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

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

Table 5.4.6-16 through Table 5.4.6-18 and Figure 5.4.6-9 summarizes the NFIP policies, claims and repetitive

loss statistics for Essex County. According to FEMA, Table 5.4.6-16 and Table 5.4.6-17 summarize the

occupancy classes of the repetitive loss and severe repetitive loss properties in the County. The majority of

the repetitive loss occupancy class is single family residences (71%). The majority of severe repetitive loss

occupancy class is also single family residences (62%) (FEMA 2014). This information is current as of March

31, 2014.

The location of the properties with policies, claims and repetitive and severe repetitive flooding were

geocoded by FEMA with the understanding that there are varying tolerances between how closely the

longitude and latitude coordinates correspond to the location of the property address, or that the indication of

some locations are more accurate than others.

GKLUO 1*0*2)-2. Occupancy Class of Repetitive Loss Structures in Essex County

CMM]YKWMa 9UK[[

GX\KU B]VLOZ XP

EOYO\S\S^O @X[[

DZXYOZ\SO[

GX\KU B]VLOZ XP FO^OZO

EOYO\S\S^O @X[[

DZXYOZ\SO[

GX\KU

%E@ ' FE@&

Single Family 226 65 291

Condo 7 1 8

2-4 Family 34 5 39

Other Residential 2 3 5

Non Residential 35 30 65

Essex County 304 104 408

Source: FEMA 2014
Note: RL = Repetitive Loss Property; SRL = Severe Repetitive Loss Property
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Impact on the Economy

For impact on economy, estimated losses from a flood event are considered. Losses include but are not

limited to general building stock damages, agricultural losses, business interruption, impacts to tourism and

tax base to Essex County. Damages to general building stock can be quantified using Hazus-MH as

discussed above. Other economic components such as loss of facility use, functional downtime and social

economic factors are less measurable with a high degree of certainty.

Flooding can cause extensive damage to public utilities and disruptions to the delivery of services. Loss of

power and communications may occur; and drinking water and wastewater treatment facilities may be

temporarily out of operation. Flooded streets and road blocks make it difficult for emergency vehicles to

respond to calls for service. Floodwaters can wash out sections of roadway and bridges (Foster, Date

Unknown).

Direct building losses are the estimated costs to repair or replace the damage caused to the building. Refer to

j^[ uDcfWYj ed B[d[hWb =k_bZ_d] MjeYav ikXi[Yj_ed m^_Y^ Z_iYkii[i j^[i[ fej[dj_Wb beii[i- These dollar value

losses to the Countyvs total building inventory replacement value, in addition to damages to roadways and

infrastructure, would greatly impact the local economy.

Hazus-MH estimates the amount of debris generated from the flood events as a result of 1- and 0.2-percent

events. The model breaks down debris into three categories: 1) finishes (dry wall, insulation, etc.); 2)

structural (wood, brick, etc.) and 3) foundations (concrete slab and block, rebar, etc.). The distinction is made

because of the different types of equipment needed to handle the debris. Table 5.4.6-20 summarizes the

debris Hazus-MH 2.1 estimates for these events.

GKLUO 1*0*2).,. Estimated Debris Generated from the 1-Percent Flood Event

A]WSMSYKUS\a

-$ =UXXN <^OW\

GX\KU

%\XW[&

=SWS[R

%\XW[&

F\Z]M\]ZO

%\XW[&

=X]WNK\SXW

%\XW[&

Township of Belleville 3,191 2,226 605 360

Township of Bloomfield 14,357 10,846 2,187 1,324

Borough of Caldwell 135 135 0 0

Township of Cedar Grove 937 850 54 33

City of East Orange 1,674 846 511 318

Borough of Essex Fells 1 1 0 0

Township of Fairfield 30,976 18,444 8,071 4,460

Borough of Glen Ridge 867 477 225 165

Township of Irvington 31,583 4,114 17,855 9,614

Township of Livingston 2,285 2,159 74 51

Township of Maplewood 10,783 2,171 5,272 3,340

Township of Millburn 12,023 6,482 3,598 1,943

Township of Montclair 3,341 3,302 24 15

City of Newark 38,583 29,133 6,294 3,155

Borough of North Caldwell 35 34 0 0

Township of Nutley 34,216 9,363 16,043 8,810

City of Orange Township 5,356 5,116 152 88

Borough of Roseland 963 962 0 0

Township of South Orange Village 3,608 668 1,880 1,060

Township of Verona 1,763 1,687 47 29
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GKLUO 1*0*2).,. Estimated Debris Generated from the 1-Percent Flood Event

A]WSMSYKUS\a

-$ =UXXN <^OW\

GX\KU

%\XW[&

=SWS[R

%\XW[&

F\Z]M\]ZO

%\XW[&

=X]WNK\SXW

%\XW[&

Township of West Caldwell 1,473 1,468 3 2

Township of West Orange 3,553 3,507 28 18

Essex County (Total) 201,702 103,994 62,923 34,786

BSXUHJ1 ;F]XV(>; -),

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and

intensity of weather events. Both globally and at the local scale, climate change has the potential to alter the

prevalence and severity of extremes such as flood events. While predicting changes of flood events under a

changing climate is difficult, understanding vulnerabilities to potential changes is a critical part of estimating

future climate change impacts on human health, society and the environment (U.S. Environmental Protection

Agency [EPA], 2006).

A 2013 report by Rutgers University indicates that sea level has been steadily rising with sea levels along the

New Jersey coastline rising faster than the global average. Continued Seal Level Rise could indicate more

frequent and more severe coastal flooding events (Rutgers 2013b). Flooding events associated with storm

surge caused by hurricanes and tropical storms could therefore also increase. Section 5.4.1 (Coastal Erosion)

contains a discussion on sea level rise.

Change of Vulnerability

Essex County and its municipalities continue to be vulnerable to the flood hazard. However, there are several

differences between the exposure and potential loss estimates between this plan update to the results in the

original 2008 HMP. Their differences are due to the new and updated population (U.S. Census 2010 is now

available) and building inventories used, and more accurate flood depth grids used to estimate potential losses

in HAZUS-MH due to the availability of their DFIRM.

Differences in exposure and potential losses estimated from the 2008 HMP can be attributed to the difference

in building stock inventory and methodology used for the risk assessment. For example, the 2008 HMP

building inventory was the default HAZUS-MH general building stock with replacement values based on 2006

RS Means. For this plan update, the potential loss analysis was conducted using a custom County-wide

building inventory using the best available parcel and tax assessor date; improvement value and estimated

contents were used.

Overall, this vulnerability assessment uses a more accurate and updated building inventory which provides

more accurate estimated exposure and potential losses for Essex County.

Future Growth and Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the

County. Any areas of growth could be potentially impacted by the flood hazard if located within the

identified hazard areas. Figure 5.4.6-10 illustrates the identified areas of potential new development in

relation to the flood boundaries. It is the intention of the County and all participating municipalities to

discourage development in vulnerable areas or to encourage higher regulatory standards on the local level.
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Additional Data and Next Steps

A Hazus-MH flood analysis was conducted for Essex County using the most current and best available data

including updated building and critical facility inventories, and DFIRM. For future plan updates, more

accurate loss estimates can be produced by replacing the national default demographic inventory with 2010

U.S. Census data when it becomes available in the Hazus-MH model.

As additional FEMA Risk Mapping, Assessment, and Planning (Risk MAP) products become available,

these may be used to further enhance this assessment (e.g. depth grids for additional recurrence

intervals).

Specific mitigation actions addressing improved data collection and further vulnerability analysis is included

in Volume II, Section 9 of this plan.
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=SQ]ZO 1*0*2)-,* Potential New Development and Flood Boundaries
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5.4.7 Geological Hazards

The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the geological hazards in Essex County.

+)*- >MDO AQGDUH 2KDOJHT

( For the 2015 Update, the geological hazards profile includes landslides, expansive soils, land subsidence,
and sinkholes. In the 2008 County HMP, only land subsidence and expansive soils were discussed in
individual sections.

( 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 geological hazards are discussed.

( New and updated figures from other federal and state agencies are incorporated.
( Previous occurrences were updated with events that occurred between 2007 and 2014.
( The vulnerability assessment section is new for the geological hazards profiled. NJGWS data was used to

determine landslide susceptibility in Essex County. The spatial data was used to estimate population,
building stock and critical facility exposure in the County. The vulnerability assessment directly follows
the hazard profile.

5.4.7.1 Profile

Hazard Description

Landslides

According to the U.S. Geological Survey (USGS), the term landslide includes a wide range of ground

movement, such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an

over steepened slope is the primary reason for a landslide, there are other contributing factors (USGS 2013).

Among the contributing factors are: (1) erosion by rivers, glaciers, or ocean waves which create over-

steepened slopes; (2) rock and soil slopes weakened through saturation by snowmelt or heavy rains;

(3) earthquakes which create stresses making weak slopes fail; and (4) excess weight from rain/snow

accumulation, rock/ore stockpiling, waste piles, or man-made structures. Scientists from the USGS also

monitor stream flow, noting changes in sediment load in rivers and streams that may result from landslides. All

of these types of landslides are considered aggregately in USGS landslide mapping.

In New Jersey, there are four main types of landslides: slumps, debris flows, rockfalls, and rockslides. Slumps

are coherent masses that move downslope by rotational slip on surfaces that underlie and penetrate the

landslide deposit (Briggs et al 1975). A debris flow, also known as a mudslide, is a form of rapid mass

movement in which loose soil, rock, organic matter, air, and water mobilize as slurry that flows downslope.

Debris flows are often caused by intense surface water from heavy precipitation or rapid snow melt. This

precipitation loosens surface matter, thus triggering the slide. Rockfalls are common on roadway cuts and

steep cliffs. These landslides are abrupt movements of geological material such as rocks and boulders.

Rockfalls happen when these materials become detached. Rockslides are the movement of newly detached

segments of bedrock sliding on bedrock, joint, or fault surfaces (Delano and Wilshusen 2001).

Mass movements of geological material can occur suddenly or slowly. The velocity of movement may range

from a slow creep of inches per year to many feet per second, depending on slope angle, material, and water

content. Some methods used to monitor mass movements can provide an idea of the type of movement and the

amount of time prior to failure. It is also possible to determine what areas are at risk during general time
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periods. Assessing the geology, vegetation, and amount of predicted precipitation for an area can help in these

predictions. However, there is no practical warning system for individual landslides. The current standard

operating procedure is to monitor situations on a case-by-case basis, and respond after the event has occurred.

Generally accepted warning signs for landslide activity include:

p Springs, seeps, or saturated ground in areas that have not typically been wet before

p New cracks or unusual bulges in the ground, street pavements, or sidewalks

p Soil moving away from foundations

p Ancillary structures, such as decks and patios, tilting and/or moving relative to the main house

p Concrete floors and foundations tilting or cracking

p Broken water lines and other underground utilities

p Leaning telephone poles, trees, retaining walls or fences

p Offset fence lines

p Sunken or down-dropped road beds

p Rapid increase in creek water levels, possibly accompanied by increased turbidity (soil content)

p Sudden decrease in creek water levels though rain is still falling or just recently stopped

p Sticking doors and windows, and visible open spaces indicating jams and frames out of plumb

p A faint rumbling sound that increases in volume as the landslide nears

p Unusual sounds, such as trees cracking or boulders knocking together (United States Search and

Rescue Task Force Date Unknown)

Landslides can cause several types of secondary effects, such as blocking access to roads, which can isolate

residents and businesses and delay commercial, public, and private transportation. This could result in

economic losses for businesses. Other potential problems resulting from landslides are power and

communication failures. Vegetation or poles on slopes can be knocked over, resulting in possible losses to

power and communication lines. Landslides also have the potential of destabilizing the foundation of

structures, which may result in monetary loss for residents. They also can damage rivers or streams, potentially

harming water quality, fisheries, and spawning habitat.

Subsidence/Sinkholes

EUbX giVg]XYbWY WUb VY XYZ]bYX Ug h\Y giXXYb g]b_]b[ cf [fUXiU` XckbkUfX gYhh`]b[ cZ h\Y YUfh\ug gifZUWY k]h\

little or no horizontal motion, owing to the subsurface movement of earth materials (USGS 2000). Subsidence

often occurs through the loss of subsurface support in karst terrain, which may result from a number of natural-

and human-caused occurrences. Karst describes a distinctive topography that indicates dissolution of

underlying carbonate rocks (limestone and dolomite) by surface water or groundwater over time. The

dissolution process causes surface depressions and the development of sinkholes, sinking stream, enlarged

bedrock fractures, caves, and underground streams (New Jersey State HMP 2014).

The main causes of subsidence are due to human activities. Mining, groundwater usage and subsequent

compaction of the aquifer and removal of organic materials are some of the most common human-induced

causes of subsidence. Human-placed fill can also cause subsidence due to poor compaction or the use of

inappropriate, degradable materials, such as refuse or wood that can breakdown and leave void space and

collapse (Essex County HMP 2007).

Natural forces can also cause subsidence: natural compaction of sediments, thawing permafrost, deterioration

of organic material, and movement along faults can all cause subsidence. Collapse of soluble rock or

compression of weak rock, as is found in karst landscapes, can also cause subsidence (Essex County HMP

2007).
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Sinkholes, the type of subsidence most frequently seen in the New Jersey, are a natural and common geologic

feature in areas with underlying limestone, carbonate rock, salt beds, or other rocks that are soluble in water.

Over periods of time, measured in thousands of years, the carbonate bedrock can be dissolved through acidic

rain water moving in fractures or cracks in the bedrock. This creates larger openings in the rock through which

water and overlying soil materials will travel. Over time the voids will enlarge until the roof over the void is

unable to support the land above will collapse forming a sinkhole. In this example the sinkhole occurs

naturally, but in other cases the root causes of a sinkhole are anthropogenic. These anthropogenic causes can

include those that involve changes to the water balance of an area such as: over-withdrawal of groundwater;

diverting surface water from a large area and concentrating it in a single point; artificially creating ponds of

surface water; and drilling new water wells. These actions can serve to accelerate the natural processes of

creation of soil voids, which can have a direct impact on sinkhole creation (New Jersey State HMP 2014).

Both natural and man-made sinkholes can occur without warning. Slumping or falling fence posts, trees, or

foundations, sudden formation of small ponds, wilting vegetation, discolored well water, and/or structural

cracks in walls and floors, are all specific signs that a sinkhole is forming. Sinkholes can range in form from

steep-walled holes, to bowl, or cone-shaped depressions. When sinkholes occur in developed areas they can

cause severe property damage, disruption of utilities, damage to roadways, injury, and loss of life (New Jersey

State HMP 2014).

Subsidence and sinkholes can occur gradually or abruptly without warning. Geologists have a firm

understanding of the risk factors that lead to sinkholes, thus areas of concern are highlighted on the risk maps.

Additionally, human activities have exacerbated the sinkhole risk for the State. Although specific warning

signs may not be present, there are some general warning signs that may indicate a sinkhole is about to occur.

Warning signs for sinkholes include:

' Fresh exposure on fence posts, foundations and trees that result when the ground sinks

' Slumping, sagging or slanting fence posts, trees or other objects

' Ponding (small ponds of rainfall forming where water has not been collected before)

' Wilting of small, circular areas of vegetation because the moisture that normally supports vegetation

in the area is draining into the sinkhole developing below the surface

' Turbidity of water in nearby wells during early stages of sinkhole development

' Structural cracks in walls, floors and pavement; cracks in the ground surface (Southwest Florida

Water Management District Date Unknown)

Like landslides, subsidence/sinkholes can cause several types of secondary effects such as blocking roadways

and access points to businesses and critical infrastructure. As noted in the previous occurrences section,

subsidence/sinkholes have impacted major roadways in New Jersey, including the Garden State Parkway. This

impact can cause traffic accidents, especially on major routes. Sinkholes may also cause utility failures, as was

the case in Hoboken where several water mains were broken as a result of a sinkhole. Sinkholes also have the

potential to cause damage to chemical infrastructures such as pipelines and facilities that store or transport

hazardous materials. The result from a breach of one of these systems may result in a hazardous materials

release and damage the environment.

Expansive Soils

Expansive soil is usually comprised of a fine-grained clay that occurs naturally and is generally found in areas

that historically were a flood plain or lake area, but can occur in hillside areas also. Expansive soil is subject to

swelling and shrinkage, varying in proportion to the amount of moisture present in the soil (Essex County

HMP 2007).
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Other than soil moisture, the most important property affecting the degree of volume change in a soil is

mineralogy. Clay minerals are the most common cause of expansive soils, although calcium sulfates (gypsum

and anhydrite) and iron sulfides can also experience volume changes. Generally speaking, expansive soils

often appear sticky when wet, and have surface cracks when dry (Essex County HMP 2007).

Structures built on this type soil tend to subside. Expansive movement can easily crack foundations, slabs,

walls, stucco and fences. Because soils dry from the surface down, this type of soil can successfully host

structures if foundations and/or footings are placed deep enough into the soil. If the surface receives enough

moisture so that the soil column never dries to the bottom of the footing, the structure should not settle or lift

(Essex County HMP 2007).

Location

Within Essex County, the highest elevations of approximately 660 feet above sea level are found at four areas

along the Second Watchung Mountain within Verona, North Caldwell and Essex Fells. Areas along the First

Watchung Mountain near Eagle Rock Reservation and Mills Reservation reach elevations of approximately

600 feet. Elevations decrease eastward of the first Watchung; ranging between 500 and 600 feet approximately

eight miles outside central Newark and decreasing to around 200 feet five miles from the city. Elevations are

near sea level at Newark Bay (Essex County Environmental Resource Inventory 2007).

Essex County contains a number of steep slope areas, particularly along the Watchung Ridges in central Essex.

rKhYYds g`cdYg UfY h\cgY g`cdYg hmd]WU``m Uh U -1% [fUX]Ybh cf [fYUhYf* K`cdYg ]bW`iXYX ]b h\Y aUdd]b[ UfY

between 15% and 60% gradients. Essex County steep slope areas exist primarily along the second Watchung

Mountain Ridge in Cedar Grove, Verona, and south through portions of the Second and along the First

Watchung Mountain Ridge in West Orange and through Maplewood. NJDEP mapping identifies steep slopes

extending along the eastern edge of the First Watchung Mountain from South Mountain in Montclair

southwest through West Orange and South Orange. Many additional small areas of steep slopes are mapped in

central Essex County. In east Essex County, pockets of steep slope areas are mapped around portions of

Weequahic Lake in Newark and near Yantacaw Park in Nutley (Essex County Environmental Resource

Inventory 2007).

Landslides

The entire U.S. experiences landslides, with 36 states having moderate to highly severe landslide hazards.

Expansion of urban and recreational developments into hillside areas exposes more people to the threat of

landslides each year. Figure 5.4.7-1 illustrates the potential for landslides in the U.S.
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Figure 5.4.7-1. Landslide Potential of the Conterminous U.S
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Landslides are common in New Jersey, primarily in the northern region of the State. As noted in the previous

occurrences section, New Jersey has an extensive history of landslides, and the landslides occur for a variety of

reasons. The New Jersey Geologic Survey (currently known as the New Jersey Geological and Water Survey)

determined landslide susceptibility for nine counties in New Jersey (Bergen, Essex, Hudson, Middlesex,

Monmouth, Morris, Passaic, Somerset, and Union). Areas within these counties are classified into Class A, B,

and C landslide susceptible classes, and several subclasses within the main classifications. These classes are

consistent with HAZUS User Manual Table 9.2. Class A areas in New Jersey include classes AII, AIV, AVI

which is strongly cemented rock at varying slope angles; Class B includes classes BIII, BIV, BV, and BVI

which includes weakly cemented rock and soil at varying slope angles; and Class C includes classes CV, CVI,

CVII, CIX, and CX which includes shale and clayey soil at varying slope angles.

Figure 5.4.7-2 shows the landslide susceptibility in Essex County. A majority of the County does not have

landslide susceptibility. There are small areas in the central portion of the County that are susceptible to

landslide events (Class AI, AII, AIV, AVI, BIII, and BIV). Table 5.4.7-1 summarizes the area within each

class. According to the figure and table, the Townships of Fairfield and Millburn have the largest areas

landslide susceptible areas. Overall, approximately 1.4 square miles of Essex County are located in landslide

hazard areas; 0.42 square miles in Class A and 0.94 square miles in Class B.
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Figure 5.4.7-2. Landslide Susceptibility in Essex County
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Table 5.4.7-1. Total Land Area Located in the Landslide Susceptible Areas

;VOLFLQDMLUY

@PUDM 0SHD

%TR NL&

<86C?'3HILOHG 9DOGTMLGH ?VTFHQULEMH 0SHDT

2MDTT 0

%TR NL& $ @PUDM

2MDTT 1

%TR NL& $ @PUDM

Township of Belleville 3 0.00 0% 0.01 <1%

Township of Bloomfield 5.36 0.00 0% 0.00 0%

Borough of Caldwell 1 0.00 0% 0.01 <1%

Township of Cedar Grove 4 0.04 <1% 0.13 2.89%

City of East Orange 3.92 0.00 0% 0.00 0%

Borough of Essex Fells 1.41 <1 <1% 0.00 0%

Township of Fairfield 10.34 0.00 0% 0.00 0%

Borough of Glen Ridge 1 0.00 0% 0.00 <1%

Township of Irvington 2.91 0.00 0% 0.03 1.17%

Township of Livingston 14 0.02 <1% 0.01 <1%

Township of Maplewood 4 0.01 <1% 0.04 1.15%

Township of Millburn 9.88 0.04 <1% 0.22 2.23%

Township of Montclair 6 0.07 1.1% 0.21 3.41%

City of Newark 26 0.00 0% 0.03 <1%

Borough of North Caldwell 3.07 0.00 0% 0.04 1.34%

Township of Nutley 3 0.00 0% 0.00 <1%

City of Orange Township 2 0.00 0% 0.00 0%

Borough of Roseland 4 <1 <1% 0.02 <1%

Township of South Orange Village 3 0.01 <1% 0.00 0%

Township of Verona 3 0.01 <1% 0.03 1.08%

Township of West Caldwell 5 0.00 0% 0.00 0%

Township of West Orange 12 0.22 1.85% 0.14 1.12%

Essex County (TOTAL) 130 0.42 0.33% 0.94 0.72%
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Subsidence/Sinkholes

New Jersey is susceptible to the effects of subsidence and sinkholes, primarily in the northern region of the

ShUhY* L\Y KhUhYug gigWYdh]V]`]hm hc subsidence is due in part to the number of abandoned mines throughout

New Jersey. The State historically was an iron-producing state and the first mines in New Jersey were drilled

in the early 1700s, with operations continuing until 1986 when the last active mine was closed. Although

mines have closed in New Jersey, continued development in the northern part of the State has been

problematic because of the extensive mining there which has caused widespread subsidence. One problem is

that the mapped locations of some of the abandoned mines are not accurate. Another issue is that many of the

surface openings were improperly filled in, and roads and structures have been built adjacent to or on top of

these former mine sites.

Figure 5.4.7-3 shows the location of the mapped abandoned mines in New Jersey. The data from NJGWS and

the figure indicate that Essex County has three abandoned mines. All three mines in Essex County were

copper mines: located in East Orange, Orange, and Glen Ridge (NJGWS 2006).
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Figure 5.4.7-3. Abandoned Mines in New Jersey

DV\YKM2 @=9HD ,**0

@V[M2 EPM YML KQYKSM QULQKI[MZ [PM SVKI[QVU VN 8ZZM_ 6V\U[`( 4KKVYLQUO [V [PM NQO\YM& [PM 6V\U[` PIZ [PYMM IJIULVUML KVWWMY TQUMZ(



-1/<387 %#$#&' ,3;4 (;;1;;617< ; )185823/.5 *.=.90;

381 )''' 5>R>KA 8EMEC>MEIH ;G>H =JA>MB I 4LLBP 2INHMQ# 9BO 6BKLBQ ,%+%.$('

6>HN>KQ )'(,

Naturally occurring subsidence and sinkholes in New Jersey occur within bands of carbonate bedrock. In

northern New Jersey, there are more than 225 square miles that are underlain by limestone, dolomite, and

marble. In some areas, no sinkholes have appeared, while in others, sinkholes are common. In southern New

Jersey, there are approximately 100 miles which are locally underlain by a lime sand with thin limestone

layers. No collapse sinkholes have been identified; however, there are some features which could be either

very shallow solution depressions or wind blowout features. Sinkholes in New Jersey are generally

concentrated in the northwestern part.

Areas underlain by carbonate rock may contain surface depressions and open drainage passages making such

areas unstable and susceptible to subsidence and surface collapse. As a result, the alteration of drainage

patterns, placement of impervious coverage, grade changes or increased loads can result in land subsidence and

sinkhole formation (Piefer 2006).

Figure 5.4.7-4 illustrates the locations of carbonate-bearing geologic formations of New Jersey. These

formations are areas of potential natural subsidence. These geologic units contain a high enough percentage of

carbonate minerals such as calcite and/or dolomite for karst features such as sinkholes to form. Some of these

units are more prone to sinkhole development than others due to a greater carbonate content in the rock.

Although not every unit listed has documented sinkholes, all are susceptible to dissolution by groundwater so

various karst features, including sinkholes, may be found on any of these units. According to this figure, Essex

County does not contain carbonate rock formations.
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Figure 5.4.7-4. Carbonate Rock Regions of New Jersey

Source: New Jersey Geological Survey (NJGS) 2004
Note: The red circle indicates the location of Essex County. The County does not have carbonate formations.
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While fewer karst features have been mapped in existing urban areas, human activity can often be the cause of

a subsidence or sinkhole event. Furthermore, the lack of karst features exhibited in maps of urban areas is

likely a result of development activities that disguise, cover, or fill existing features rather than an absence of

the features themselves. Leaking water pipes or structures that convey stormwater runoff may also result in

areas of subsidence as the water dissolves substantial amounts of rock over time. In some cases, construction,

land grading, or earthmoving activities that cause changes in stormwater flow can trigger sinkhole events.

Subsidence or sinkhole events may occur in the presence of mining activity, especially in areas where the

cover of a mine is thin, even in areas where bedrock is not necessarily conducive to their formation. Piggott

and Eynon (1978) indicated that sinkhole development normally occurs where the interval to the ground

surface is less than three to five times the thickness of the extracted seam, and the maximum interval is up to

ten times the thickness of the extracted seam. Sub-surface (i.e. underground) extraction of materials such as

oil, gas, coal, metal ores (copper, iron, and zinc), clay, shale, limestone, or water may result in slow-moving or

abrupt shifts in the ground surface.

Expansive Soils

Portions of New Jersey are underlain by soils with little to no clays with swelling potential. A majority of the

State, including Essex County, have less than 50% of the area underlain by soils with abundant clays of slight

to moderate swelling potential (Figure 5.4.7-5).

Figure 5.4.7-5. Expansive Soils of the United States

DV\YKM2 9MVSVO`(KVT ,*+.
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Landslide

To determine the extent of a landslide hazard, the affected areas need to be identified and the probability of the

landslide occurring within some time period needs to be assessed. Natural variables that contribute to the

overall extent of potential landslide activity in any particular area include soil properties, topographic position

and slope, and historical incidence. Predicting a landslide is difficult, even under ideal conditions and with

reliable information. As a result, the landslide hazard is often represented by landslide incidence and/or

susceptibility, as defined below:

' Landslide incidence is the number of landslides that have occurred in a given geographic area. High

incidence means greater than 15% of a given area has been involved in landsliding; medium incidence

means that 1.5 to 15% of an area has been involved; and low incidence means that less than 1.5% of

an area has been involved (State of Alabama Date Unknown).

' Landslide susceptibility is defined as the probable degree of response of geologic formations to

natural or artificial cutting, to loading of slopes, or to unusually high precipitation. It can be assumed

that unusually high precipitation or changes in existing conditions can initiate landslide movement in

areas where rocks and soils have experienced numerous landslides in the past. Landslide

susceptibility depends on slope angle and the geologic material underlying the slope. Landslide

susceptibility only identifies areas potentially affected and does not imply a time frame when a

landslide might occur. High, medium, and low susceptibility are delimited by the same percentages

used for classifying the incidence of landsliding (State of Alabama Date Unknown).

Subsidence/Sinkhole

Landslide subsidence occurs slowly and continuously over time or abruptly for various reasons. Subsidence

and sinkholes can occur due to either natural processes (karst sinkholes in areas underlain by soluble bedrock)

or as a result of human activities.

Expansive Soils

The plasticity index (PI) is expressed as the numerical difference between the plastic limit (the percent

moisture content at which clay passes from the solid to the plastic state) and the liquid limit (the percent

moisture content at which clay passes from the plastic to liquid state). The PI bears a direct relation to the

amount and type of clay minerals present and to the orientation and size of clay particles. Other factors remain

constant, the PI increases with amount of clay minerals, decreases with degree of parallel orientation of the

clay minerals, and decreases with clay particle size (FEMA 1996).

The PI is generally a good indicator of swelling potential. Scientists have found the PI to be one of the most

useful indicators of swelling potential. Expansive soils can be recognized either by visual inspection in the

field or by conducting laboratory analyses (FEMA 1996).

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with

geological hazard events throughout New Jersey and Essex County. With so many sources reviewed for the

purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.
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Between 1954 and 2014, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New

Jersey for one geological hazard-related event, classified as a mudslide. Of those events, Essex County has

not been included any declarations (EM and DR) (FEMA 2014).

For this 2015 Plan Update, known geological hazard events that have impacted Essex County between 2007

and 2014 are identified in Table 5.4.7-2. With geological hazard documentation for New Jersey and Essex

County being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.7-2 may

not include all events that have occurred in the County.
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Figure 5.4.7-6. Historic Landslide Events
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Probability of Future Occurrences

Based upon risk factors for and past occurrences, it is likely that geological hazards will occur in Essex County

in the future. It is estimated that Essex County will continue to experience direct and indirect impacts of

geological hazards and its impacts on occasion, with the secondary effects causing potential disruption or

damage to communities.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for geological hazards in the County is considered

tcWWUg]cbU`u &`]_Y`m hc cWWif k]h\]b -,, mYUfg( Ug dfYgYbhYX ]b LUV`Y 1*/-3).

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

The New Jersey Climate Adaptation Alliance is a network of policymakers, public and private-sector

practitioners, academics, non-governmental organizations (NGO), and business leaders aligned to build

climate change preparedness in the state of New Jersey. The Alliance is facilitated by Rutgers University,

w\]W\ dfcj]XYg gW]YbWY UbX hYW\b]WU` giddcfh( ZUW]`]hUhYg h\Y 9``]UbWYug cdYfUh]cbg UbX UXjUbWYg ]hg

recommendations. A document titled Change in New Jersey: Trends and Projections was developed to identify

recommendations for State and local public policy that will be designed to enhance climate change

preparedness and resilience in New Jersey (Rutgers 2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

;ch\ bcfh\Yfb UbX gcih\Yfb GYk CYfgYm \UjY VYWcaY kYhhYf cjYf h\Y dUgh WYbhifm* Gcfh\Yfb GYk CYfgYmug

1971-2000 precipitation ajYfU[Y kUg cjYf 1s &-.%' [fYUhYf h\Ub h\Y UjYfU[Y Zfca -451-1970. Southern New

CYfgYm VYWUaY .s &1%' kYhhYf `UhY ]b h\Y .,h\ WYbhifm &HZZ]WY cZ GYk CYfgYm KhUhY <`]aUhc`c[]gh'*

Future climate change may impact storm patterns, increasing the probability of more frequent, intense storms

with varying duration. Increase in global temperature could affect the snowpack and its ability to hold and

store water. Warming temperatures also could increase the occurrence and duration of droughts, which could

increase the probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these

factors could increase the probability for landslide occurrences.

Landslides

Climate change may impact storm patterns, increasing the probability of more frequent, intense storms with

varying duration. Increase in global temperature could affect the snowpack and its ability to hold and store

water. Warming temperatures also could increase the occurrence and duration of droughts, which would
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increase the probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these

factors would increase the probability for landslide occurrences.

Subsidence/Sinkholes

Similar to landslides, climate change will affect subsidence and sinkholes in New Jersey. As discussed

throughout this profile, one of the triggers for subsidence and sinkholes is an abundance of moisture which has

the potential to permeate the bedrock causing an event. Climatologists expect an increase in annual

precipitation amounts. This increase will coincide with an increased risk in subsidence and sinkholes in

vulnerable areas.

Expansive Soils

As the climate changes and temperatures increase, soils have the potential to dry out, resulting in expansive

soils shrinking and failing. This could lead to a big problem in residential areas where buildings have shallow

foundations; the soils will be unable to support the weights of a building. When expansive soils get dry, they

begin to repel moisture instead of soaking it up. The water is more likely to run off, creating flash floods. It

takes a slow and steady rain, over an extended period of time, to restore expansive clay soils (Gehr 2014).
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For geological hazards, the known landslide and subsidence/sinkhole vulnerable areas as identified by

the New Jersey Geologic and Water Survey have been identified as the hazard area. The following text

evaluates and estimates the potential impact of geologic hazards on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Vulnerability to ground failure hazards is a function of location, soil type, geology, type of human activity,

use, and frequency of events. The effects of ground failure on people and structures can be lessened by total

avoidance of hazard areas or by restricting, prohibiting, or imposing conditions on hazard-zone activity. Local

governments can reduce ground failure effects by educating themselves on past hazard history of the site and

by making inquiries to planning and engineering departments of local governments (National Atlas, 2007).

To determine vulnerability, a spatial analysis was conducted in GIS using the landslide susceptibility datasets

discussed below. When the analysis determined the hazard area would impact the area in a jurisdiction, or the

location of critical facilities, these locations were deemed vulnerable to the hazard.

Data and Methodology

The New Jersey Geologic Survey (currently known as the New Jersey Geological and Water Survey)

determined landslide susceptibility for nine counties in New Jersey (Bergen, Essex, Hudson, Middlesex,

Monmouth, Morris, Passaic, Somerset, and Union). Figure 5.4.7-2 earlier in this section illustrates the

classifications in Essex County. Based upon the analysis using NJGWS data, the areas of landslide

susceptibility are specific to hilly or mountainous areas with steep slopes and erodible soils. This spatial data

set was used to estimate population, building stock and critical facility exposure in Essex County.

The limitations of this analysis are recognized and are only used to provide a general estimate of exposure and

vulnerability. Over time additional data will be collected to allow better analysis for this hazard. Available

information and a preliminary assessment are provided below.

Impact on Life, Health and Safety

To estimate the population located within the landslide susceptibility hazard areas, the hazard area boundaries

were overlaid upon the 2010 Census population data (U.S. Census, 2010). The Census blocks with their center

(centroid) within the boundary of the landslide incidence hazard areas were used to calculate the estimated

population considered exposed to this hazard. Please note the Census blocks do not align exactly with the

hazard areas and, therefore, these estimates should be considered for planning purposes only. Table 5.4.7-3

summarizes the population within each identified area by municipality (U.S. Census 2010). Specifically, the

population located downslope of the landslide hazard areas are particularly vulnerable to this hazard. Due to

the nature of Census block data, it is difficult to determine demographics of populations vulnerable to mass

movements of geological material.
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As discussed earlier, naturally occurring subsidence and sinkholes in New Jersey occur within bands of

carbonate bedrock. According to the NJGWS dataset, there is no carbonate rock in the County. As noted

earlier in this section, there are three abandoned mines located in Glen Ridge, East Orange, and the City of

Orange.

Based on the analysis, municipalities that contain sections of the Watchung Mountains have higher exposure to

potential landslides. The analysis shows that a relative small percentage of the population is exposed to this

hazard. The Township of Irvington has the highest number of people potentially exposed (an estimated 635

people representing 1.18 percent of the total population potentially exposed).

Table 5.4.7-3. Estimated Population Located in the Landslide Hazard Areas

;VOLFLQDMLULHT

@PUDM >PQVMDULPO

%+)*) A(?( 2HOTVT&

<86C?'3HILOHG 9DOGTMLGH ?VTFHQULEMH 0SHDT

2MDTT 0

$

@PUDM 2MDTT 1

$

@PUDM

Township of Belleville 35,926 0 0.00% 272 0.76%

Township of Bloomfield 47,315 0 0.00% 0 0.00%

Borough of Caldwell 7,822 0 0.00% 601 7.68%

Township of Cedar Grove 12,411 331 2.67% 0 0.00%

City of East Orange 64,270 0 0.00% 0 0.00%

Borough of Essex Fells 2,113 0 0.00% 0 0.00%

Township of Fairfield 7,466 0 0.00% 0 0.00%

Borough of Glen Ridge 7,527 0 0.00% 26 0.35%

Township of Irvington 53,926 0 0.00% 635 1.18%

Township of Livingston 29,366 0 0.00% 0 0.00%

Township of Maplewood 23,867 0 0.00% 306 1.28%

Township of Millburn 20,149 0 0.00% 331 1.64%

Township of Montclair 37,669 204 0.54% 148 0.39%

City of Newark 277,140 0 0.00% 0 0.00%

Borough of North Caldwell 6,183 0 0.00% 107 1.73%

Township of Nutley 28,370 0 0.00% 175 0.62%

City of Orange Township 30,134 0 0.00% 0 0.00%

Borough of Roseland 5,819 0 0.00% 0 0.00%

Township of South Orange Village 16,198 0 0.00% 0 0.00%

Township of Verona 13,332 0 0.00% 0 0.00%

Township of West Caldwell 10,759 0 0.00% 0 0.00%

Township of West Orange 46,207 195 0.42% 0 0.00%

Essex County (Total) 783,969 730 0.09% 2,601 0.33%

DV\YKM2 FUQ[ML D[I[MZ 6MUZ\Z ,*+*3 @=9HD& ,**/

@V[M2 6SIZZ 4 QUKS\LMZ KSIZZMZ 4<<& 4<G& 4G< ^PQKP QZ Z[YVUOS` KMTMU[ML YVKR I[ ]IY`QUO ZSVWM IUOSMZ( 6SIZZ 5 QUKS\LMZ KSIZZMZ 5<<<& 5<G& 5G&

IUL 5G< ^PQKP QUKS\LMZ ^MIRS` KMTMU[ML YVKR IUL ZVQS I[ ]IY`QUO ZSVWM IUOSMZ( @V 6SIZZ 6 ZVQSZ ^MYM QLMU[QNQML QU 8ZZM_ 6V\U[`(

# WMYKMU[

@=9HD @M^ =MYZM` 9MVSVOQKIS HI[MY D\Y]M`

$ @V LI[I I]IQSIJSM [V KVUL\K[ [PM IUIS`ZQZ( @=9HD LI[I ^IZ VUS` I]IQSIJSM NVY UQUM KV\U[QMZ QU @M^ =MYZM` $5MYOMU& 8ZZM_& ;\LZVU&
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Impact on General Building Stock

In general, the built environment located in the high susceptibility zones and the population, structures and

infrastructure located downslope are vulnerable to this hazard. In an attempt to estimate the general building

stock exposed to this hazard, the building improvement values (structure only) were determined for the

buildings with their centroids within the approximate landslide hazard areas.

Based on the analysis, 125 buildings and $50 Million in improvements are located in Class A zones. Class A

includes classes AII, AIV, AVI which is strongly cemented rock at varying slope angles. In addition, based on

this analysis, there are 555 buildings and $213 Million in improvements located in Class B zones. Class B

includes classes BIII, BIV, BV, and BVI which includes weakly cemented rock and soil at varying slope

angles. Refer to Table 5.4.7-4 which summarizes these results by municipality.
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Impact on Critical Facilities

To estimate exposure, the approximate landslide hazard areas were overlaid upon the essential and municipal

facilities. Table 5.4.7-5 lists the number essential facilities (i.e., police, fire, EOCs, hospitals and schools) that

are located in the landslide susceptibility hazard areas. Based on this analysis, the Township of Montclair has

one critical facility, a dam, located in a landslide hazard area.

In addition to critical facilities, a significant amount of infrastructure can be exposed to mass movements of

geological material:

p RoadsqAccess to major roads is crucial to life-safety after a disaster event and to response and

recovery operations. Landslides can block egress and ingress on roads, causing isolation for

neighborhoods, traffic problems, and delays for public and private transportation. This can result

in economic losses for businesses.

p BridgesqLandslides can significantly impact road bridges. Mass movements can knock out

bridge abutments or significantly weaken the soil supporting them, making them hazardous for

use.

p Power LinesqPower lines are generally elevated above steep slopes; but the towers supporting

them can be subject to landslides. A landslide could trigger failure of the soil underneath a tower,

causing it to collapse and ripping down the lines. Power and communication failures due to

landslides can create problems for vulnerable populations and businesses.

Several other types of infrastructure may also be exposed to landslides, including water and sewer

infrastructure. At this time all critical facilities, infrastructure, and transportation corridors located within the

hazard areas are considered vulnerable until more information becomes available.

Table 5.4.7-5. Critical Facilities Exposed to the Landslide Hazard Areas (Classes A through B)

DV\YKM2 @=9HD ,**/

@V[M2 @=9HD @M^ =MYZM` 9MVSVOQKIS HI[MY D\Y]M`

6SIZZ 4 QUKS\LMZ KSIZZMZ 4<<& 4<G& 4G< ^PQKP QZ Z[YVUOS` KMTMU[ML YVKR I[ ]IY`QUO ZSVWM IUOSMZ( 6SIZZ 5 QUKS\LMZ KSIZZMZ 5<<<& 5<G& 5G&

IUL 5G< ^PQKP QUKS\LMZ ^MIRS` KMTMU[ML YVKR IUL ZVQS I[ ]IY`QUO ZSVWM IUOSMZ( @V 6SIZZ 6 ZVQSZ ^MYM QLMU[QNQML QU 8ZZM_ 6V\U[`(

Impact on the Economy

Geologic hazards can impose direct and indirect impacts on society. Direct costs include the actual damage

sustained by buildings, property and infrastructure. Indirect costs, such as clean-up costs, business

interruption, loss of tax revenues, reduced property values, and loss of productivity are difficult to measure.

Additionally, ground failure threatens transportation corridors, fuel and energy conduits, and communication

lines (USGS 2003). Estimated potential damages to general building stock can be quantified as discussed

above. For the purposes of this analysis, general building stock damages are discussed further.

Direct building losses are the estimated costs to repair or replace the damage caused to the building as a result

of a geologic hazard. These dollar value losses to Essex <cibhmug hchU` Vi]`X]b[ improved value would impact

the <cibhmug hUl VUgY UbX h\Y `cWU` YWcbcam*

Most of the areas that are potentially at risk to the landslide hazard are located along the ridges of the

Watchung Mountains in areas that have steep slopes. Many of these areas remain undeveloped. Interstate 280

;VOLFLQDMLUY 3
D
N

Township of Montclair 1
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runs through the center of the County from the northwest corner of the County to the southeastern corner of the

County and traverses both the western and eastern ridges of this mountain range. There is risk to potential

landslides along this road in these areas; however, engineering standards would have likely mitigated landslide

potential.

In general, development of slopes is not recommended due to the increased risk of erosion, stormwater runoff

and flooding potential. The additional runoff results in sedimentation of down slope surface waters, which

damages habitat and has the potential to damage property. The sloping land increases the rate of runoff, which

reduces the rate of groundwater infiltration. This effect is exacerbated when vegetation is unnecessarily

stripped from the slope (Essex County Environmental Resource Inventory 2007). Several municipalities within

the County have steep slope ordinances to restrict development in these areas.

A landslide or sinkhole/subsidence event will alter the landscape. In addition to changes in topography,

vegetation and wildlife habitats may be damaged or destroyed, and soil and sediment runoff will accumulate

downslope potentially blocking waterways and roadways and impacting quality of streams and other water

bodies. Additional environmental impacts include loss of agricultural and forest productivity.

Future Growth and Development

As discussed in Section 4 and Volume II, Section 9, areas targeted for future growth and development have

been identified across Essex County. It is anticipated that new development within the identified hazard area

will be exposed to such risks.
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Table 5.4.7-6. Potential New Development and Landslide Hazard Areas

DV\YKM2 @=9HD
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Change of Vulnerability

A population, building or critical facility exposure analysis was not conducted as part of the 2008 HMP for

geologic hazards. Therefore, changes in vulnerability for this hazard of concern cannot be determined. Essex

County and all plan participants continue to be vulnerable to geological hazards.

Effect of Climate Change on Vulnerability

7>HALGEABL

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

The New Jersey Climate Adaptation Alliance is a network of policymakers, public and private-sector

practitioners, academics, non-governmental organizations (NGO), and business leaders aligned to build

climate change preparedness in the state of New Jersey. The Alliance is facilitated by Rutgers University,

k\]W\ dfcj]XYg gW]YbWY UbX hYW\b]WU` giddcfh( ZUW]`]hUhYg h\Y 9``]UbWYug cdYfUh]cbg UbX UXjUbWYg ]hg

recommendations. A document titled Change in New Jersey: Trends and Projections was developed to identify

recommendations for State and local public policy that will be designed to enhance climate change

preparedness and resilience in New Jersey (Rutgers 2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

;ch\ bcfh\Yfb UbX gcih\Yfb GYk CYfgYm \UjY VYWcaY kYhhYf cjYf h\Y dUgh WYbhifm* Gcfh\Yfb GYk CYfgYmug

1971-.,,, dfYW]d]hUh]cb UjYfU[Y kUg cjYf 1s &-.%' [fYUhYf h\Ub h\Y UjYfU[Y Zfca -451-1970. Southern New

CYfgYm VYWUaY .s &1%' kYhhYf late in the 20th century (Office of New Jersey State Climatologist).

Future climate change may impact storm patterns, increasing the probability of more frequent, intense storms

with varying duration. Increase in global temperature could affect the snowpack and its ability to hold and

store water. Warming temperatures also could increase the occurrence and duration of droughts, which could

increase the probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these

factors could increase the probability for landslide occurrences.

<N?LEABH@B&<EHFDIGBL

Similar to landslides, future climate change could affect subsidence and sinkholes in New Jersey. As

discussed throughout this profile, one of the triggers for subsidence and sinkholes is an abundance of moisture

which has the potential to permeate the bedrock causing an event. Climatologists predict an increase in annual

precipitation amounts. Both northern and southern New Jersey have become wetter over the past century.

Nofh\Yfb GYk CYfgYmug -53--.,,, dfYW]d]hUh]cb UjYfU[Y kUg cjYf 1s &-.%' [fYUhYf h\Ub h\Y UjYfU[Y Zfca

1895--53,* Kcih\Yfb GYk CYfgYm VYWUaY .s &1%' kYhhYf `UhY ]b h\Y .,h\ WYbhifm &HZZ]WY cZ GYk CYfgYm KhUhY

Climatologist). Average annual precipitation is projected to increase in the region by 5% by the 2020s and up

to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months (New
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York City Panel on Climate Change [NPCC] 2009). This increase will coincide with an increased potential

risk in subsidence and sinkholes in vulnerable areas.

Additional Data and Next Steps

Obtaining historic damages to buildings and infrastructure incurred due to geologic hazards will help with loss

estimates and future modeling efforts, given a margin of uncertainty. In addition, as building and critical

facility inventories are updated so should the vulnerability assessment. Further, research on rainfall thresholds

for forecasting landslide potential may also be an option for Essex County.
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5.4.8 Severe Weather

The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the severe weather hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# The 2015 Plan Update groups high winds, tornadoes, thunderstorms, and hailstorms in the severe weather
profile. The 2008 County HMP profiled these as individual hazards; however, the high wind hazard was
not included in the 2008 Plan.

# The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the severe weather hazard is discussed.

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

# Previous occurrences were updated with events that occurred between 2007 and 2014.

# A vulnerability assessment was conducted for all severe weather hazards. The vulnerability assessment is
new for the high winds, tornadoes and hailstorms hazards. It now directly follows the hazard profile.

5.4.8.1 Profile

Hazard Description

In 2012, the U.S. Natural Hazards Statistics provided statistical information on fatalities, injuries, and damages

caused by weather-related hazards. These statistics were compiled by the Office of Services and the National

Climatic Data Center (NCDC) from information contained in in the publication Storm Data. According to this

2012 data, New Jersey had 24 fatalities, 21 injuries, and over $24 million in property and crop damages. This

data includes statistics on cold, flood, heat, lightning, tornado, tropical cyclone, wind, and winter storm events.

In relation to severe weather, New Jersey experienced three lightning-related fatalities and 11 wind-related

fatalities in 2012 (National Oceanic and Atmospheric Administration [NOAA] 2013). For the purpose of this

HMP Update and as deemed appropriated by the Essex County Planning Committee, the severe weather

hazard includes high winds, tornadoes, thunderstorms, and hail, which are defined below.

High Winds

High winds, other than tornadoes, are experienced in all parts of the U.S. Areas that experience the highest

wind speeds are coastal regions from Texas to Maine, and the Alaskan coast; however, exposed mountain

areas experience winds at least as high as those along the coast (FEMA 1997; Robinson 2013). In New

Jersey, the northwest ridge tops most often experience the highest winds in the State, followed by the coastal

locations (Robinson 2013). Wind begins with differences in air pressures. It is rough horizontal movement of

air caused by uneven heating of the earth’s surface. Wind occurs at all scales, from local breezes lasting a few

minutes to global winds resulting from solar heating of the earth. Effects from high winds can include downed

trees and power lines, and damages to roofs, windows, etc. (Ilicak 2005). The following table provides the

descriptions of winds used by the NWS.

Table 5.4.8-1. NWS Wind Descriptions

=WeUd[bf[hW LWd_

KgefS[`WV O[`V KbWWV

%_bZ&

Strong, dangerous, or damaging ],(

Very Windy 30-40
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=WeUd[bf[hW LWd_

KgefS[`WV O[`V KbWWV

%_bZ&

Windy 20-30

Breezy, brisk, or blustery 15-25

NoneNone 5-15 or 10-20

Light or light and variable wind 0-5

OdjgXZ7 KSO /-.-
be] b^aZh eZg ]djg

Extreme windstorm events are associated with extra-tropical and tropical cyclones, winter cyclones, severe

thunderstorms, and accompanying mesoscale offspring such as tornadoes and downbursts. Winds vary from

zero at ground level to 200 miles per hour (mph) in the upper atmospheric jet stream at six to eight miles above

the earth’s surface (FEMA 1997).

A type of windstorm that is experienced often during rapidly moving thunderstorms is a derecho. A derecho is

a long-lived windstorm that is associated with a rapidly moving squall line of thunderstorms. It produces

straight-line winds gusts of at least 58 mph and often has isolated gusts exceeding 75 mph. This means that

trees generally fall and debris is blown in one direction. To be considered a derecho, these conditions must

continue along a path of at least 240 miles. Derechos are more common in the Great Lakes and Midwest

regions of the U.S., though, on occasion, can persist into the mid-Atlantic and northeast U.S. (ONJSC Rutgers

University 2013a).

High wind storms cause disruptions to power and have the potential to damage structures in the State. High

winds storms also have the potential to knock down tree limbs which subsequently damage power and other

utility lines thus contributing to widespread power outages. High wind storms are often accompanied by other

events such as thunderstorms, or part of hurricane and tropical storms. The worst case scenario for a high wind

event includes widespread power outages to populated cities and municipalities.

Tornadoes

Tornadoes are nature’s most violent storms and can cause fatalities and devastate neighborhoods in seconds. A

tornado appears as a rotating, funnel-shaped cloud that extends from a thunderstorm to the ground with

whirling winds that can reach 250 mph. Damage paths can be greater than one mile in width and 50 miles in

length. Tornadoes typically develop from either a severe thunderstorm or hurricane as cool air rapidly

overrides a layer of warm air. Tornadoes typically move at speeds between 30 and 125 mph and can generate

internal winds exceeding 300 mph. The lifespan of a tornado rarely is longer than 30 minutes (FEMA 1997).

Tornadoes do occur in New Jersey, although generally they are relatively weak and short lived.

Climatologically, past occurrences indicate that the State experiences about two tornadoes per year. Tornado

season in New Jersey is generally March through August, though tornadoes can occur at any time of the year.

Over 80% of all tornadoes strike between noon and midnight.

Tornado watches and warning are issued by the local NWS office. A tornado watch is released when

tornadoes are possible in an area. A tornado warning means a tornado has been sighted or indicated by

weather radar. The current average lead time for tornado warnings is 13 minutes; however, warning times for

New Jersey may be shorter due to the fact that the State experiences smaller tornadoes that are difficult to warn

for. Occasionally, tornadoes develop so rapidly, that little, if any, advance warning is possible (NOAA 2013;

FEMA, 2013; Robinson 2013).
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Thunderstorms

A thunderstorm is a local storm produced by a cumulonimbus cloud and accompanied by lightning and thunder

(NWS 2009d). A thunderstorm forms from a combination of moisture, rapidly rising warm air, and a force

capable of lifting air such as a warm and cold front, a sea breeze, or a mountain. Thunderstorms form from the

equator to as far north as Alaska. These storms occur most commonly in the tropics. Many tropical land-

based locations experience over 100 thunderstorm days each year (Pidwirny 2007). Although thunderstorms

generally affect a small area when they occur, they have the potential to become dangerous due to their ability

in generating tornadoes, hailstorms, strong winds, flash flooding, and lightning. The NWS considers a

thunderstorm severe only if it produces damaging wind gusts of 58 mph or higher or large hail one-inch

(quarter size) in diameter or larger or tornadoes (NWS 2010).

The rising air in a thunderstorm cloud causes various types of frozen precipitation to form within the cloud,

which includes very small ice crystals and larger pellets of snow and ice. The smaller ice crystals are carried

upward toward the top of the clouds by the rising air while the heavier and denser pellets are either suspended

by the rising air or start falling towards the ground. Collisions occur between the ice crystals and the pellets,

and these collisions serve as the charging mechanism of the thunderstorm. The small ice crystals become

positively charged while the pellets become negatively charged, resulting in the top of the cloud becomes

positively charged and the middle to lower part of the storm becomes negatively charged. At the same time,

the ground below the cloud becomes charged oppositely. When the charge difference between the ground and

the cloud becomes too large, a small amount of charge starts moving toward the ground. When it nears the

ground, an upward leader of opposite charge connects with the step leader. At the instant this connection is

made, a powerful discharge occurs between the cloud and ground. The discharge is seen as a bright, visible

flash of lightning (NOAA Date Unknown). Thunder is the sound caused by rapidly expanding gases in a

lightning discharge (NWS 2009c).

Meteorologists can often predict the likelihood of a severe thunderstorm. This can give several days warning.

However, meteorologists cannot predict the exact time of onset, specific location, or the severity of the storm.

Some storms may come on more quickly and have only a few hours of warning time.

The most common problems associated with severe storms are immobility and loss of utilities. Fatalities are

uncommon, but can occur due to lightning strikes. Roads may become impassable due to flooding, downed

trees, or a landslide. Power lines may be downed due to high winds, and services such as water or phone may

be disrupted. Lightning can cause severe damage and injury. Wind storms can be a frequent problem and have

caused damage to utilities. Wind storms, as mentioned previously, may occur as part of thunderstorms or

independently. The predicted wind speed given in wind warnings issued by the NWS is for a one-minute

average; gusts may be 25 to 30% higher.

In the U.S., an average of 300 people are injured and 80 people are killed by lightning each year. Typical

thunderstorms are 15 miles in diameter and last an average of 30 minutes. An estimated 100,000

thunderstorms occur each year in the U.S., with approximately 10% of them classified as severe. During the

warm season, thunderstorms are responsible for most of the rainfall.

Hailstorms

Hail forms inside a thunderstorm where there are strong updrafts of warm air and downdrafts of cold water. If

a water droplet is picked up by the updrafts, it can be carried well above the freezing level. Water droplets

freeze when temperatures reach 32°F or colder. As the frozen droplet begins to fall, it may thaw as it moves

into warmer air toward the bottom of the thunderstorm. However, the droplet may be picked up again by

another updraft and carried back into the cold air and re-freeze. With each trip above and below the freezing
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level, the frozen droplet adds another layer of ice. The frozen droplet, with many layers of ice, falls to the

ground as hail. Most hail is small and typically less than two inches in diameter (NWS 2010). Figure 5.4.8-1

illustrates the process that occurs in hail formulation.

The size of hailstones is a direct function of the size and severity of the storm. The size varies and is related to

the severity and size of the thunderstorm that produced it. The higher the temperatures at the earth’s surface,

the greater the strength of the updrafts, and the greater the amount of time the hailstones are suspended, giving

them more time to increase in size. Damage to crops and vehicles are typically the most significant impacts of

hailstorms.

Figure 5.4.8-1. Hail Formation

OdjgXZ7 KL>> /-./
sC YZ\gZZh CV]gZc]Z^i

Location

High Winds

Figure 5.4.8-2 indicates how the frequency and strength of windstorms impacts the U.S. and the general

location of the most wind activity. This is based on 40 years of tornado data and 100 years of hurricane data,

collected by FEMA. States located in Wind Zone IV have experienced the greatest number of tornadoes and

the strongest tornadoes. New Jersey is located within Wind Zone II, which may experience wind speeds up to

160 mph. The entire State is also located within the hurricane-susceptible region. Table 5.4.8-2 describes the

areas affected by the different U.S. wind zones.
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Figure 5.4.8-2. Wind Zones in the U.S.

OdjgXZ7 CBJ>) /-./
KdiZ7 P]Z WajZ X^gXaZ ^cY^XViZh i]Z adXVi^dc d[ KZl GZghZn+ >XXdgY^c\ id i]^h [^\jgZ) i]Z OiViZ %VcY BhhZm @djcin& ^h adXViZY ^c S^cY UdcZ

FF VcY adXViZY ^c i]Z Ejgg^XVcZ*OjhXZei^WaZ NZ\^dc+
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Table 5.4.8-2. Wind Zones in the U.S.

O[`V Ra`W 9dWSe 9XXWUfWV

Zone I
#\)+( NQJ$

All of Washington, Oregon, California, Idaho, Utah, and Arizona. Western parts of Montana,
Wyoming, Colorado, and New Mexico. Most of Alaska, except the east and south coastlines.

Zone II
(131 - 160 mph)

Eastern parts of Montana, Wyoming, Colorado, and New Mexico. Most of North Dakota. Northern
parts of Minnesota, Wisconsin, and Michigan. Western parts of South Dakota, Nebraska, and Texas.
All New England States. Eastern parts of New York, Pennsylvania, Maryland, and Virginia. All of
New Jersey, Delaware, and Washington, DC.

Zone III
(161 - 200 mph)

Areas of Minnesota, South Dakota, Nebraska, Colorado, Kansas, Oklahoma, Texas, Louisiana,
Mississippi, Alabama, Georgia, Tennessee, Kentucky, Pennsylvania, New York, Michigan, and
Wisconsin. Most or all of Florida, Georgia, South Carolina, North Carolina, Virginia, and West
Virginia. All of American Samoa, Puerto Rico, and Virgin Islands.
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Table 5.4.8-2. Wind Zones in the U.S.

O[`V Ra`W 9dWSe 9XXWUfWV9dWSe 9XXWUfWV

Zone IV
(201 - 250 mph)

Mid U.S. including all of Iowa, Missouri, Arkansas, Illinois, Indiana, and Ohio and parts of
adjoining states of Minnesota, South Dakota, Nebraska, Kansas, Oklahoma, Texas, Louisiana,
Mississippi, Alabama, Georgia, Tennessee, Kentucky, Pennsylvania, Michigan, and Wisconsin.
Guam.

Special Wind Region Isolated areas in the following states: Washington, Oregon, California, Idaho, Utah, Arizona,
Montana, Wyoming, Colorado, New Mexico. The borders between Vermont and New Hampshire;
between New York, Massachusetts and Connecticut; between Tennessee and North Carolina.

Hurricane Susceptible
Region

Southern U.S. coastline from Gulf Coast of Texas eastward to include entire state of Florida. East
Coastline from Maine to Florida, including all of Massachusetts, Connecticut, Rhode Island, New
Jersey, Delaware, and Washington DC. All of Hawaii, Guam, American Samoa, Puerto Rico and
Virgin Islands.

be] b^aZh eZg ]djg

Tornadoes

The U.S. experiences more tornadoes than any other country. In a typical year, approximately 1,000 tornadoes

affect the U.S. The peak of the tornado season is April through June, with the highest concentration of

tornadoes in the central U.S. The potential for a tornado strike is about equal across locations in New Jersey,

except in the northern section of the State which typically has steeper terrain and therefore is less likely to

experience tornadoes. Figure 5.4.8-3 shows the annual average number of tornadoes between 1991 and 2010.

New Jersey experienced an average of two tornadoes annually between 1991 and 2010. However, based on

the number of tornadoes that have occurred in New Jersey between 1951 and 2012 (144 events); New Jersey

can expect to experience an average of two to three tornadoes each year.
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Figure 5.4.8-3. Annual Average Number of Tornadoes in the U.S., 1991 to 2010

OdjgXZ7 K@A@ /-.0

KdiZ7 P]Z WaVX` X^gXaZ ^cY^XViZh i]Z adXVi^dc d[ KZl GZghZn+ >XXdgY^c\ id i]^h [^\jgZ) i]Z OiViZ %VcY BhhZm @djcin& ]Vh Vc VkZgV\Z d[ ild
idgcVYdZh V nZVg+

Thunderstorms

Thunderstorms affect relatively small localized areas, rather than large regions like winter storms and

hurricane events. Thunderstorms can strike in all regions of the U.S.; however, they are most common in the

central and southern states. The atmospheric conditions in these regions of the country are ideal for generating

these powerful storms. It is estimated that there are as many as 40,000 thunderstorms each day worldwide.

Figure 5.4.8-4 shows the average number of thunderstorm days throughout the U.S. The most thunderstorms

are seen in the southeast states, with Florida having the highest incidences (80 to over 100 thunderstorm days

each year). Figure 5.4.8-4 illustrates New Jersey experiences between 20 and 30 thunderstorm days each year

(NWS 2009d; NWS 2010).
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Figure 5.4.8-4. Annual Average Number of Thunderstorm Days in the U.S.

OdjgXZ7 KSO /-.-

KdiZ7 P]Z WaVX` X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ KZl GZghZn+ >XXdgY^c\ id i]^h [^\jgZ) KZl GZghZn ZmeZg^ZcXZh Vc VkZgV\Z
WZilZZc /- VcY 0- i]jcYZghidgbh VccjVaan+

Thunderstorms spawned in Pennsylvania and New York State often move into northern New Jersey, where

they usually reach maximum development during the evening hours. This region of the State has about twice

as many thunderstorms as the coastal zone. The conditions most favorable to thunderstorm development occur

between June and August, with July being the peak month for all weather stations in New Jersey.

Hailstorms

Hail causes nearly $2 billion in crop and property damages, on average, each year in the U.S. Hail occurs most

frequency in the southern and central plain states; however, since hail occurs with thunderstorms, the

possibility of hail damage exists throughout the entire U.S. (Federal Alliance for Safe Homes, 2006). Figure

5.4.8-5 indicates that New Jersey experiences less than two hailstorms a year, on average.
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Figure 5.4.8-5. Annual Frequency of Hailstorms in the U.S.

OdjgXZ7 CBJ>) .663

KdiZ7 P]Z WaVX` X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ KZl GZghZn.

NOAA’s National Severe Storms Laboratory (NSSL) started a project that estimates the likelihood of severe

weather hazards in the U.S. Severe thunderstorms were defined in the U.S. as having either tornadoes, gusts at

least 58 mph, or hail at least 0.75-inch in diameter. Figure 5.4.8-6 illustrates the average number of days per

year of hail events occurring within 25 miles of any point. In New Jersey, the figure shows an average of one

to two days per year of hail events at least 0.75-inch diameter.
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Figure 5.4.8-6. Total Annual Threat of Hail Events (0.75-inch diameter or greater) in the U.S., 1980 to 1999
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Extent

High Winds

The extent of a severe storm is largely dependent upon sustained wind speed. Straight-line winds, winds that

come out of a thunderstorm, in extreme cases, can cause wind gusts exceeding 100 mph. These winds are

most responsible for hailstorm and thunderstorm wind damage. One type of straight-line wind, the downburst,

can cause damage equivalent to a strong tornado (Northern Virginia Regional Commission [NVRC], 2006).

Windstorms have been known to cause damage to utilities. The predicted wind speed given in wind warnings

issued by the NWS is for a one-minute average; gusts may be 25% to 30% higher.

The NWS issues advisories and warnings for winds. A wind advisory is issued for sustained winds between

24 and 39 mph, or sustained winds of less than 25 mph but frequent gusts between 25 and 30 mph. High wind

advisories, watches, and warnings are products issued by the NWS when wind speeds may pose a hazard or are

life threatening. The criterion for each of these varies from state to state (NWS 2010).
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Tornadoes

The magnitude or severity of a tornado was originally categorized using the Fujita Scale (F-Scale) or Pearson

Fujita Scale introduced in 1971, based on a relationship between the Beaufort Wind Scales (B-Scales)

(measure of wind intensity) and the Mach number scale (measure of relative speed). It is used to rate the

intensity of a tornado by examining the damage caused by the tornado after it has passed over a man-made

structure (Tornado Project, Date Unknown). The F-Scale categorizes each tornado by intensity and area. The

scale is divided into six categories, F0 (Gale) to F5 (Incredible) (Edwards 2012). Table 5.4.8-3 explains each

of the six F-Scale categories.

Table 5.4.8-3. Fujita Damage Scale

KUS^W O[`V >ef[_SfW %_bZ& Lkb[US^ =S_SYW

F0F0 < 73
Light damage. Some damage to chimneys; branches
broken off trees; shallow-rooted trees pushed over; sign
boards damaged.

F1 73-112
Moderate damage. Peels surface off roofs; mobile homes
pushed off foundations or overturned; moving autos blown
off roads.

F2F2 113-157

Considerable damage. Roofs torn off frame houses;
mobile homes demolished; boxcars overturned; large trees
snapped or uprooted; light-object missiles generated; cars
lifted off ground.

F3 158-206
Severe damage. Roofs and some walls torn off well-
constructed houses; trains overturned; most trees in forest
uprooted; heavy cars lifted off the ground and thrown.

F4F4 207-260
Devastating damage. Well-constructed houses leveled;
structures with weak foundations blown away some
distance; cars thrown and large missiles generated.

F5 261-318

Incredible damage. Strong frame houses leveled off
foundations and swept away; automobile-sized missiles fly
through the air in excess of 100 meters (109 yards); trees
debarked; incredible phenomena occur.

OdjgXZ7 Oidgb MgZY^Xi^dc @ZciZg %OM@& AViZ Qc`cdlc

be] b^aZh eZg ]djg

Although the F-Scale has been in use for over 30 years, there are limitations to the scale. The primary

limitations are a lack of damage indicators, no account of construction quality and variability, and no definitive

correlation between damage and wind speed. These limitations have led to the inconsistent rating of tornadoes

and, in some cases, an overestimate of tornado wind speeds. The limitations listed above led to the

development of the Enhanced Fujita Scale (EF-Scale). The Texas Tech University Wind Science and

Engineering (WISE) Center, along with a forum of nationally renowned meteorologists and wind engineers

from across the country, developed the EF-Scale (NOAA 2008).

The EF-Scale became operational on February 1, 2007. It is used to assign tornadoes a ‘rating’ based on

estimated wind speeds and related damage. When tornado-related damage is surveyed, it is compared to a list

of Damage Indicators (DI) and Degree of Damage (DOD), which help better estimate the range of wind speeds

produced by the tornado. From that, a rating is assigned, similar to that of the F-Scale, with six categories

from EF0 to EF5, representing increasing degrees of damage. The EF-Scale was revised from the original F-
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Scale to reflect better examinations of tornado damage surveys. This new scale considers how most structures

are designed (NOAA 2008). Table 5.4.8-4 displays the EF-Scale and each of its six categories.

Table 5.4.8-4. Enhanced Fujita Damage Scale

>?*KUS^W

Gg_TWd

B`fW`e[fk

IZdSeW

O[`V

KbWWV

%_bZ& LkbW aX =S_SYW =a`W

EF0
Light

tornado
65–85

Light damage. Peels surface off some roofs; some damage to gutters or siding; branches
broken off trees; shallow-rooted trees pushed over.

EF1
Moderate
tornado

86-110
Moderate damage. Roofs severely stripped; mobile homes overturned or badly
damaged; loss of exterior doors; windows and other glass broken.

EF2
Significant

tornado
111-135

Considerable damage. Roofs torn off well-constructed houses; foundations of frame
homes shifted; mobile homes completely destroyed; large trees snapped or uprooted;
light-object missiles generated; cars lifted off ground.

EF3
Severe
tornado

136-165

Severe damage. Entire stories of well-constructed houses destroyed; severe damage to
large buildings such as shopping malls; trains overturned; trees debarked; heavy cars
lifted off the ground and thrown; structures with weak foundations blown away some
distance.

EF4
Devastating

tornado
166-200

Devastating damage. Well-constructed houses and whole frame houses completely
leveled; cars thrown and small missiles generated.

EF5
Incredible
tornado

>200
Incredible damage. Strong frame houses leveled off foundations and swept away;
automobile-sized missiles fly through the air in excess of 100 meters (109 yards); high-
rise buildings have significant structural deformation; incredible phenomena occur.

OdjgXZ7 OM@ AViZ Qc`cdlc
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In the F-Scale, there was a lack of clearly defined and easily identifiable damage indicators. The EF-Scale

takes into account more variables than the original F-Scale did when assigning a wind speed rating to a

tornado. The EF-Scale incorporates 28 DIs, such as building type, structures, and trees. For each damage

indicator, there are eight DODs, ranging from the beginning of visible damage to complete destruction of the

damage indicator. Table 5.4.8-5 lists the 28 DIs. Each one of these indicators has a description of the typical

construction for that category of indicator. Each DOD in every category is given an expected estimate of wind

speed, a lower bound of wind speed, and an upper bound of wind speed.

Table 5.4.8-5. EF-Scale Damage Indicators

Gg_TWd =S_SYW B`V[USfad 9TTdWh[Sf[a` Gg_TWd =S_SYW B`V[USfad 9TTdWh[Sf[a`

1
Small barns, farm

outbuildings
SBO 15

School - 1-story
elementary (interior or

exterior halls)
ES

2
One- or two-family

residences
FR12 16

School
jr. or sr. high school

JHSH

3
Single-wide mobile

home (MHSW)
MHSW 17

Low-rise
(1 to 4 story) bldg.

LRB

4
Double-wide mobile

home
MHDW 18

Mid-rise
(5 to 20 story) bldg.

MRB

5
Apartment, condo,

townhouse (3 stories or
less)

ACT 19
High-rise

(over 20 stories)
HRB

6 Motel M 20 Institutional bldg. IB
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Table 5.4.8-5. EF-Scale Damage Indicators

Gg_TWd =S_SYW B`V[USfad 9TTdWh[Sf[a` Gg_TWd =S_SYW B`V[USfad 9TTdWh[Sf[a`

(hospital, government,
or university)

7 Masonry apt. or motel7 Masonry apt. or motel7 Masonry apt. or motel MAM 21MAM 21MAM 21 Metal building system MBS

8
Small retail building

(fast food)
SRB 22SRB 22SRB 22 Service station canopy SSC

9
Small professional

(doctor office, branch
bank)

SPB 23SPB 23SPB 23
Warehouse (tilt-up

walls or heavy timber)
WHB

10 Strip mall10 Strip mall10 Strip mall SM 24SM 24SM 24
Transmission line

tower
TLT

11 Large shopping mall11 Large shopping mall11 Large shopping mall LSM 25LSM 25LSM 25 Free-standing tower FSTFree-standing tower FSTFree-standing tower FST

1212
Large, isolated ("big
box") retail building

LIRB 26LIRB 26LIRB 26
Free standing pole

(light, flag, luminary)
FSP

13 Automobile showroom13 Automobile showroom13 Automobile showroom ASR 27ASR 27ASR 27 Tree - hardwood THTree - hardwood THTree - hardwood TH

1414
Automotive service

building
ASB 28ASB 28ASB 28 Tree - softwood TSTree - softwood TSTree - softwood TS

OdjgXZ7 OM@ AViZ Qc`cdlc
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Thunderstorms

Observational methodology of thunderstorms has varied over the years. In the 1990s there was the transition

to the Automated Surface Observing Stations (ASOS) at NWS and Federal Aviation Administration (FAA)

weather stations, mainly situated at airports. With ASOS deployment, an Automated Lightning Detection and

Ranging System (ALDARS) took the place of human observers for identifying thunderstorms. Human

observations appear to have caused major inconsistencies regarding thunderstorm days based on comparing

pre-ASOS records to those gathered since the ASOS network was deployed. In many cases, the number of

thunderstorm days dropped by as much as 50% from the past to present periods, though this was not apparent

at all Mid-Atlantic stations (ONJSC Rutgers University 2013a).

These inconsistencies make it impossible to produce a useful map of thunderstorm days across New Jersey and

nearby environs. What had been a general rule of thumb of approximately 30 thunderstorm days per year in

this region based on human observations likely still holds true. This includes some sub-regional aspects, such

as there being more inland storms than coastal thunderstorms (ONJSC Rutgers University 2013a).

With time, lightning detection climatology may prove more valuable than the former manual methodology.

This should continue to be evaluated as future updates to the hazard mitigation plan are generated (ONJSC

Rutgers University 2013a).

Hailstorms

The severity of hail is measured by duration, hail size, and geographic extent. All of these factors are directly

related to thunderstorms, which creates hail. There is wide potential variation in these severity components.

The most significant impact of hail is damage to crops. Hail also has the potential to damage structures and

vehicles during hailstorms. The State has a relatively low potential for significant hail events, based on

previous records.
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Hail can be produced from many different types of storms. Typically, hail occurs with thunderstorm events.

The size of hail is estimated by comparing it to a known object. Most hailstorms are made up of a variety of

sizes, and only the very largest hail stones pose serious risk to people, when exposed. Table 5.4.8-6 shows the

different sizes of hail and the comparison to real-world objects.

Table 5.4.8-6. Hail Size

K[lW B`UZWe [` =[S_WfWd

Pea 0.25 inch

Marble/mothball 0.50 inch

Dime/Penny 0.75 inch

Nickel 0.875 inch

Quarter 1.0 inch

Ping-Pong Ball 1.5 inches

Golf Ball 1.75 inches

Tennis Ball 2.5 inches

Baseball 2.75 inches

Tea Cup 3.0 inches

Grapefruit 4.0 inches

Softball 4.5 inches

OdjgXZ7 KL>> /-./

Like high wind events and thunderstorms, meteorologists can forecast the potential of hailstorms, often giving

several hours of notice that hail may form. In addition, meteorologists can give live updates during severe

weather to indicate areas that are experiencing or will experience hail. Since hailstorms often occur as part of

other events, such as thunderstorms, forecasts for hailstorms may be available several days in advance.

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with

severe weather events throughout the State of New Jersey and Essex County. With so many sources reviewed

for the purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

Between 1954 and 2014, the State of New Jersey was included in 14 FEMA declared severe weather-related

disasters (DR) or emergencies (EM) classified as one or a combination of the following hazards: severe storm,

flooding, mudslides, hail, tornadoes, and high wind. Generally, these disasters cover a wide region of the State;

therefore, they may have impacted many counties. Of those declarations, Essex County has been included in

six declarations (FEMA 2014).

For this 2015 Plan Update, known severe weather events that have impacted Essex County between 2007 and

2014 are identified in Table 5.4.8-7. With severe weather documentation for New Jersey and Essex County

being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.8-7 may not

include all events that have occurred in the County. Please see Section 9 for detailed information regarding

impacts and losses to each municipality.
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Probability of Future Occurrences

Predicting future severe storm events in a constantly changing climate has proven to be a difficult task.

Predicting extremes in New Jersey is particularly difficult because of the region’s geographic location. It is

positioned roughly halfway between the equator and the North Pole and is exposed to both cold and dry

airstreams from the south. The interaction between these opposing air masses often leads to turbulent weather

across the region (Keim1997).

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for severe storms in the County is considered

‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

It is estimated that the County will continue to experience direct and indirect impacts of severe storms annually

that may induce secondary hazards such as flooding, infrastructure deterioration or failure, utility failures,

power outages, water quality and supply concerns, and transportation delays, accidents and inconveniences.

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.

Climate Change in New Jersey: Trends and Projections describe changes in temperature, precipitation, and

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

Both northern and southern New Jersey have become wetter over the past century. Northern New Jersey’s

1971-2000 precipitation average was over five inches (12%) greater than the average from 1895-1970.

Southern New Jersey became two inches (5%) wetter late in the 20th century (Office of New Jersey State

Climatologist). Average annual precipitation is projected to increase in the region by five-percent by the 2020s

and up to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months

(New York City Panel on Climate Change [NPCC] 2009).

National Aeronautics and Space Administration (NASA) scientists suggest that the U.S. will face more severeNational Aeronautics and Space Administration (NASA) scientists suggest that the U.S. will face more severe

thunderstorms in the future, with deadly lightning, damaging hail, and the potential for tornadoes in the event

of climate change. A recent study conducted by NASA predicts that smaller storm events like thunderstorms

will also be more dangerous due to climate change. As prepared by the NWS Figure 5.4.8-7 identifies those

areas, particularly within the eastern U.S., that are more prone to thunderstorms, including New Jersey (NWSareas, particularly within the eastern U.S., that are more prone to thunderstorms, including New Jersey (NWS

2010).
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2+1+5+/ Ng^`WdST[^[fk 9eeWee_W`f

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For severe weather, all of Essex County is exposed to this the hazard. Therefore, all assets in the County

(population, structures, critical facilities and lifelines), as described in Section 4 (County Profile), are exposed

and potentially vulnerable. The following text evaluates and estimates the potential impact of severe storms on

the County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

People and property in virtually the entire United States are exposed to damage, injury, and loss of life from

severe storm events (thunderstorms, lightning, wind, hail, tornadoes). Everywhere they occur; thunderstorms

are responsible for significant structural damage to buildings, forest and wildfires, downed power lines and

trees, and loss of life. For the purposes of this HMP, all of the County is exposed to severe storm events.

Refer to Section 5.4.2 (Coastal Storms) for a detailed and quantitative assessment on the wind and storm surge

hazards. The section below discusses severe storm events in a qualitative nature.

=SfS S`V FWfZaVa^aYk

The 2010 U.S. Census population and general building stock data were used to support an evaluation of assets

exposed to this hazard and the potential impacts associated with this hazard. Refer to Section 5.4.2 (Coastal

Storms) for additional information on the methodology pertaining to the wind and storm surge impacts.

B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

For the purposes of this HMP, the entire population of Essex County (783,969 people) is exposed to severe

weather events (U.S. Census, 2010). Residents may be displaced or require temporary to long-term sheltering

due to severe weather events. In addition, downed trees, damaged buildings, and debris carried by high winds

can lead to injury or loss of life. 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.

People located outdoors (i.e., recreational activities and farming) are considered most vulnerable to hailstorms,

thunderstorms and tornadoes. This is because there is little to no warning and shelter may not be available.

Moving to a lower risk location will decrease a person’s vulnerability.

B_bSUf a` @W`WdS^ ;g[^V[`Y KfaU] S`V <d[f[US^ ?SU[^[f[We

Damage to buildings is dependent upon several factors including wind speed and duration, and building

construction. Refer to Section 5.4.2 (Coastal Storms) for a presentation on potential wind losses associated

with 100- and 500-year mean return period events. Damage will result from hail stones themselves and will

have a specific impact on roofs. The extent of damage will depend on the size of the hailstorm.
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B_bSUf a` >Ua`a_k

As discussed, severe storm events can impact structures and the economy. Impacts to transportation lifelines

affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting and goods

transport) transportation needs. Utility infrastructure (power lines, gas lines, electrical systems) could suffer

damage and impacts can result in the loss of power, which can impact business operations and can impact

heating or cooling provision to the population.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Section 4, areas targeted for future growth and development have been identified across Essex

County. Any areas of growth could be potentially impacted by the severe storm hazard because the entire

County is exposed and vulnerable. Areas targeted for potential future growth and development in the next five

(5) years have been identified across the County at the municipal level. Refer to the jurisdictional annexes in

Volume II of this HMP.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

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 severe storm events that may be associated with increases in temperatures. While

predicting changes to the impacts of severe storms under a changing climate is difficult, understanding

vulnerabilities to potential changes is a critical part of estimating future climate change impacts on human

health, society and the environment (U.S. Environmental Protection Agency [EPA], 2006).

<ZS`YW aX Ng^`WdST[^[fk

Overall, the County’s vulnerability has not changed and the entire County will continue to be exposed and

vulnerable to severe weather events.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

The collection of additional/actual valuation data for general building stock, critical infrastructure and

economic losses would further support future estimates of potential exposure and damage for these inventories

and the economy.
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The following section provides the hazard profile and vulnerability assessment for the severe winter storm

hazard in Essex County.

*()- @QGS DUJGXK 4NGSMKW

( The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the severe winter weather hazard is discussed.

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

( Previous occurrences were updated with events that occurred between 2007 and 2014.

( A vulnerability assessment was conducted for the severe winter weather hazard. It now directly follows
the hazard profile.

-','0') @VTLOQK

9G^GVJ 5KWIVOUXOTS

A winter storm is considered a storm with significant snowfall, ice, and/or freezing rain. The quantity of

precipitation varies by elevation. Heavy snowfall in non-mountainous areas is 4 inches or more in a 12-hour

period, or 6 inches or more in a 24-hour period. In mountainous areas, heavy snowfall is considered 12 inches

or more in a 12-hour period or 18 inches or more in a 24-hour period. Blizzards are storms with considerable

falling and/or blowing snow combined with sustained winds or frequent wind gusts of 35 mph or greater that

frequently reduce visibility to less than 0.25 mile for at least 3 hours.

Some winter storms are large enough to immobilize an entire region while others may only affect a single

community. Winter storms are typically accompanied by low temperatures, high winds, freezing rain or sleet,

and heavy snowfall. The aftermath of a winter storm can have an impact on a community or region for days,

weeks, or even months; potentially causing cold temperatures, flooding, storm surge, closed and/or blocked

roadways, downed utility lines, and power outages. In Essex County, winter storms include blizzards, snow

efad_e) Fadp>SefWde S`V [UW efad_e+ Fadp>SefWde SdW S^ea S Ua__a` fkbW aX efad_ fZSf _Sk aUUgd Vgd[`Y

winter months within the State of New Jersey; however, given the frequency of these types of storms in the

JfSfW S`V fZW[d eWhWdW bafW`f[S^ [_bSUf) Fadp>SefWde SdW Ua`e[VWdWV Tk fZW H^S``[`Y <a__[ffWW Se S eWbSdSfW

hazard and are further discussed in Section 5.4.1 (Coastal Storms) within this plan. Extreme cold temperatures

and wind chills are also associated with winter storms; however, based on input from the Planning Committee,

these events are further discussed in this Plan in Section 5.4.5 (Extreme Temperatures).

5A>MP <FGN

According to the National Snow and Ice Data Center (NSIDC), snow is precipitation in the form of ice

crystals. It originates in clouds when temperatures are below the freezing point (32°F), when water vapor in

the atmosphere condenses directly into ice without going through the liquid stage. Once an ice crystal has

formed, it absorbs and freezes additional water vapor from the surrounding air, growing into a snow crystals or

snow pallet, which then falls to the earth. Snow falls in different forms: snowflakes, snow pellets, or sleet.

Snowflakes are clusters of ice crystals that form from a cloud. Snow pellets are opaque ice particles in the

atmosphere. They form as ice crystals fall through super-cooled cloud droplets, which are below freezing but

remain a liquid. The cloud droplets then freeze to the crystals. Sleet is made up of drops of rain that freeze

into ice as they fall through colder air layers. They are usually smaller than 0.30 inches in diameter (NSIDC

2013).
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A blizzard is a winter snowstorm with sustained or frequent wind gusts of 35 mph or more, accompanied by

falling or blowing snow reducing visibility to or below 0.25 mile. These conditions must be the predominant

over a 3-hour period. Extremely cold temperatures are often associated with blizzard conditions, but are not a

formal part of the definition. The hazard, created by the combination of snow, wind, and low visibility,

significantly increases when temperatures are below 20°F. A severe blizzard is categorized as having

temperatures near or below 10°F, winds exceeding 45 mph, and visibility reduced by snow to near zero. Storm

systems powerful enough to cause blizzards usually form when the jet stream dips far to the south, allowing

cold air from the north to clash with warm, moister air from the south. Blizzard conditions often develop on

the northwest side of an intense storm system. The difference between the lower pressure in the storm and the

higher pressure to the west creates a tight pressure gradient, resulting in strong winds and extreme conditions

caused by the blowing snow (The Weather Channel 2012).

6?A <KGIEJ

An ice storm describes those events when damaging accumulations of ice are expected during freezing rain

situations. Significant ice accumulations are typically accumulations of ¼ inch or greater (NWS 2013). Heavy

accumulations of ice can bring down trees, power lines, utility poles, and communication towers. Ice can

disrupt communications and power for days. Even small accumulations of ice can be extremely dangerous to

motorists and pedestrians (NWS 2008).

<TIGXOTS

<FGN >F@ 1DCQQ>I@J

The trajectory of the storm centernwhether it passes close to the New Jersey coast or at a distancenlargely

determines both the intensity and the duration of the snowfall over the State. Winter storms tend to have the

heaviest snowfall within a 150-mile wide swath to the northwest of what are generally southwest to northeast

moving storms. Depending on whether all or a portion of New Jersey falls within this swath, the trajectory

determines which portion of the State (or all of the State) receives the heaviest amount of snow.

Normal seasonal snowfall in New Jersey varies from 14.9 inches annually in Cape May County to over 40

inches in Sussex County. However, there is great variability from year to year. Figure 5.4.9-1 illustrates the

normal seasonal snowfall for the State of New Jersey from 1981 to 2010. The figure indicates that Essex

<ag`fkpe `ad_S^ eWSea`S^ e`aiXS^^ [e Sbbdaj[_SfW^k /2+/ [`UZWe+
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All regions of New Jersey are subject to ice storms. The distribution of ice storms often coincides with general

distribution of snow within several zones in the State. A cold rain may be falling over the southern portion of

the State, freezing rain over the central region, and snow over the northern counties as a coastal storm moves

`adfZWSefiSdV aXXeZadW+ 9 ^aUS^[fkpe V[efS`UW fa fZW bSee[`Y efad_ UW`fWd [e aXfW` fZW UdgU[S^ XSUfad [`

determining the temperature and type of precipitation during a winter storm.
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Normally experiencing lower temperatures on most winter days, the north has a greater chance of all types of

winter storms occurring. Elevation can play a role in lowering the temperature to cause ice and snow to form

on hilltops while valley locations remain above freezing, receiving only rain or freezing rain. Often a

difference of only 100 to 200 feet can make a difference between liquid rain, adhering ice, and snow. Essex

<ag`fkpe GdS`YW Eag`fS[`s, with an elevation of only 200 feet above the valley, have on occasion been

locked in an icy sheath while valley residents have experienced only rain. Conversely, ice storms may occur in

valleys and not on hilltops if cold air gets trapped in the valleys of regions with greater relief.

6\XKSX

KZW _SY`[fgVW ad eWhWd[fk aX S eWhWdW i[`fWd efad_ VWbW`Ve a` eWhWdS^ XSUfade [`U^gV[`Y S dWY[a`pe

climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures,

visibility, storm duration, topography, and time of occurrence during the day (e.g., weekday versus weekend),

and time of season.

The extent of a severe winter storm can be classified by meteorological measurements and by evaluating its

eaU[WfS^ [_bSUfe+ FG99pe FStional Climatic Data Center (NCDC) is currently producing the Regional

Snowfall Index (RSI) for significant snowstorms that impact the eastern two-thirds of the United States. The

RSI ranks snowstorm impacts on 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 Census).

The NCDC has analyzed and assigned RSI values to over 500 storms since 1900 (NOAA-NCDC 2011). Table

5.4.9-1 presents the five RSI ranking categories.

CGHQK -','0&)' AB; AGSPOSM 4GXKMTVOKW

4GXKMTV] 5KWIVOUXOTS AB; EGQYK

1 Notable 1-3

2 Significant 3-6

3 Major 6-10

4 Crippling 10-18

5 Extreme 18.0+

?PURFH. ;<11$;343 )'((

;PTH. >?7 0 >HJLPODM ?OPWIDMM 7OGHX

The NWS operates a widespread network of observing systems such as geostationary satellites, Doppler

radars, and automated surface observing systems that feed into the current state-of-the-art numerical computer

models to provide a look into what will happen next, ranging from hours to days. The models are then

analyzed by NWS meteorologists who then write and disseminate forecasts (NWS 2013).

The NWS uses winter weather watches, warnings and advisories to ensure that people know what to expect in

the coming hours and days. A winter storm watch means that severe winter conditions (heavy snow, ice, etc.)

may affect a certain area, but its occurrence, location and timing are uncertain. A watch is issued to provide 12

to 48 hour notice of the possibility of severe winter weather. A watch is upgraded to a winter storm warning

when hazardous winter weather, in the form of heavy snow, heavy freezing rain or heavy sleet, is imminent or

occurring. They are usually issued 12 to 24 hours before the event is expected to begin. Winter weather

advisories inform people that winter weather conditions are expected to cause significant inconveniences that

may be hazardous. The NWS may also issue a blizzard warning when snow and strong winds combine and

produce a blinding snow, deep drifts, and wind chill (NWS 2013).
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Many sources provided winter storm information regarding previous occurrences and losses associated with

winter storm events throughout Essex County. With so many sources reviewed for the purpose of this Hazard

Mitigation Plan (HMP), loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

Between 1954 and 2014, FEMA declared that the State of New Jersey experienced seven winter storm-related

disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster types: severe

winter storm, snowstorm, blizzard, and ice conditions. Generally, these disasters cover a wide region of the

State; therefore, they may have impacted many counties. Essex County was included in four of these

declarations.

The 2007 Plan did not discuss specific winter storms events that occurred in Essex County. For this 2015 Plan

update, winter storm events were summarized from 2007 to 2014. Table 5.4.9-2 includes flooding events and

FEMA disaster declarations that occurred between 2007 and 2014. With winter storm documentation for New

Jersey and Essex County being so extensive, not all sources have been identified or researched. Therefore,

Table 5.4.9-2 may not include all events that have occurred throughout the County. Please see Section 9 for

detailed information regarding impacts and losses to each municipality.
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Severe winter weather is a common occurrence each season in New Jersey. The majority of the State will

receive at least one measureable snow event during the winter months. The months of January, February,

March, April, October, November and December are typically when a vast majority of New Jersey has been

observed to receive measurable snow. Generally, counties in the northern region experience more snow events

than those in the southern region. It is estimated that Essex County will continue to experience the direct and

indirect impacts of severe winter weather events annually that many induce secondary hazards such as:

structural damage (snow and ice load), wind damage, impact to life safety, disruption of traffic, loss of

productivity, economic impact, loss of ability to evacuate, taxing first-responder capabilities, service disruption

(power, water, etc.), and communication disruption.

In Section 5.3, the identified hazards of concern for Essex 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

Xda_ fZW H^S``[`Y <a__[ffWW) fZW bdaTST[^[fk aX aUUgddW`UW Xad VdagYZf [` fZW <ag`fk [e Ua`e[VWdWV oXdWcgW`fp

(likely to occur within 25 years, as presented in Table 5.3-3).

4QORGXK 4NGSMK ;RUGIXW

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

;afZ `adfZWd` S`V eagfZWd` FWi CWdeWk ZShW TWUa_W iWffWd ahWd fZW bSef UW`fgdk+ FadfZWd` FWi CWdeWkpe

1971-2000 precipitation average was over five inches (12%) greater than the average from 1895-1970.

Southern New Jersey became two inches (5%) wetter late in the 20th century (Office of New Jersey State

Climatologist). Average annual precipitation is projected to increase in the region by 5% by the 2020s and up

to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months. (New

York City Panel on Climate Change [NPCC] 2009).

In terms of snowfall and ice storms, there is a lack of quantitative data to predict how future climate change

will affect this hazard. It is likely that the number of winter weather events may decrease, and the winter

weather season may shorten; however, it is also possible that the intensity of winter storms may increase. The

exact effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change Adaptation Task

Force 2013).
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the severe winter weather hazard, all of Essex County has been identified as the hazard area.

Therefore, all assets in the County (population, structures, critical facilities and lifelines), as described in the

County Profile (Section 4), are vulnerable to a winter storm. The following text evaluates and estimates the

potential impact of the severe winter weather hazard on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2007 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

?ZKVZOK[ TL EYQSKVGHOQOX]

Severe winter storms are of significant concern to the County because of the frequency and magnitude of these

events in the region, the direct and indirect costs associated with these events, delays caused by the storms, and

impacts on the people and facilities of the region related to snow and ice removal, health problems, cascade

effects such as utility failure (power outages) and traffic accidents, and stress on community resources.

5GXG GSJ =KXNTJTQTM]

Default HAZUS-MH population and general building stock data were used to support an evaluation of assets

exposed to this hazard and the potential impacts associated with this hazard. Additionally, as available

economic losses were provided by the Planning Committee to support this vulnerability assessment.

;RUGIX TS <OLK% 9KGQXN% GSJ BGLKX]

According to the NOAA National Severe Storms Laboratory (NSSL); every year, winter weather indirectly

and deceptively kills hundreds of people in the U.S., primarily from automobile accidents, overexertion and

exposure. Winter storms are often accompanied by strong winds creating blizzard conditions with blinding

wind-driven snow, drifting snow and extreme cold temperatures and dangerous wind chill. They are

considered deceptive killers because most deaths and other impacts or losses are indirectly related to the storm.

People can die in traffic accidents on icy roads, heart attacks while shoveling snow, or of hypothermia from

prolonged exposure to cold. Heavy accumulations of ice can bring down trees and power lines, disabling

electric power and communications for days or weeks. Heavy snow can immobilize a region and paralyze a

city, shutting down all air and rail transportation and disrupting medical and emergency services. Storms near

the coast can cause coastal flooding and beach erosion as well as sink ships at sea. The economic impact of

winter weather each year is huge, with costs for snow removal, damage and loss of business in the millions

(NSSL, 2006).

Heavy snow can immobilize a region and paralyze a city, stranding commuters, stopping the flow of supplies,

and disrupting emergency and medical services. Accumulations of snow can collapse buildings and knock

down trees and power lines. In rural areas, homes and farms may be isolated for days, and unprotected

livestock may be lost. In the mountains, heavy snow can lead to avalanches. The cost of snow removal,

repairing damages, and loss of business can have large economic impacts on cities and towns (NSSL, 2006).
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Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and

communication towers. Communications and power can be disrupted for days while utility companies work to

repair the extensive damage. Even small accumulations of ice may cause extreme hazards to motorists and

pedestrians. Bridges and overpasses are particularly dangerous because they freeze before other surfaces

(NSSL, 2006).

For the purposes of this HMP, the entire population of Essex County (783,969 people) is exposed to severe

winter storm events (U.S. Census, 2010). Snow accumulation and frozen/slippery road surfaces increase the

frequency and impact of traffic accidents for the general population, resulting in personal injuries. Refer to

Section 4 (County Profile) for population statistics for each participating municipality.

The elderly are considered most susceptible to this hazard due to their increased risk of injuries and death from

falls and overexertion and/or hypothermia from attempts to clear snow and ice. In addition, severe winter

storm events can reduce the ability of these populations to access emergency services. Residents with low

incomes may not have access to housing or their housing may be less able to withstand cold temperatures (e.g.,

homes with poor insulation and heating supply).

;RUGIX TS 8KSKVGQ 3YOQJOSM BXTIP

The entire general building stock inventory is exposed and vulnerable to the severe winter storm hazard. In

general, structural impacts include damage to roofs and building frames, rather than building content. Table

5.4.9-3 presents the total exposure value for general building stock for each participating municipality.

Current modeling tools are not available to estimate specific losses for this hazard. As an alternate approach,

this plan considers percentage damages that could result from severe winter storm conditions. Table 5.4.9-3

below summarizes percent damages that could result from severe winter storm conditions for the Planning

9dWSpe fafS^ YW`WdS^ Tg[^V[`Y efaU]+ @[hW` bdaXWee[a`S^ ]`ai^WVYW S`V fZW UgddW`f^k ShS[^Sble information, the

potential loss for this hazard is many times considered to be overestimated because of varying factors (building

structure type, age, load distribution, building codes in place, etc.). Therefore, the following information

should be used as estimates only for planning purposes with the knowledge that the associated losses for

severe winter storm events vary greatly.

CGHQK -','0&+' 8KSKVGQ 3YOQJOSM BXTIP 6\UTWYVK GSJ 6WXORGXKJ <TWWKW LVTR BKZKVK FOSXKV BXTVR

6ZKSXW

Municipality
Total (All

Occupancies)
1% Damage Loss

Estimate
5% Damage Loss

Estimate
10% Damage Loss

Estimate

Township of Belleville $1,780,790,900 $17,807,909 $89,039,545 $178,079,090

Township of Bloomfield $2,357,334,000 $23,573,340 $117,866,700 $235,733,400

Borough of Caldwell $473,112,350 $4,731,124 $23,655,618 $47,311,235

Township of Cedar Grove $1,033,371,891 $10,333,719 $51,668,595 $103,337,189

City of East Orange $3,307,598,833 $33,075,988 $165,379,942 $330,759,883

Borough of Essex Fells $372,840,100 $3,728,401 $18,642,005 $37,284,010

Township of Fairfield $1,851,889,900 $18,518,899 $92,594,495 $185,188,990

Borough of Glen Ridge $636,208,000 $6,362,080 $31,810,400 $63,620,800

Township of Irvington $1,713,187,200 $17,131,872 $85,659,360 $171,318,720

Township of Livingston $3,377,301,894 $33,773,019 $168,865,095 $337,730,189

Township of Maplewood $1,710,931,300 $17,109,313 $85,546,565 $171,093,130

Township of Millburn $4,983,926,600 $49,839,266 $249,196,330 $498,392,660
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6ZKSXW

Municipality
Total (All

Occupancies)
1% Damage Loss

Estimate
5% Damage Loss

Estimate
10% Damage Loss

Estimate

Township of Montclair $3,674,389,469 $36,743,895 $183,719,473 $367,438,947

City of Newark $10,389,656,399 $103,896,564 $519,482,820 $1,038,965,640

Borough of North Caldwell $907,763,000 $9,077,630 $45,388,150 $90,776,300

Township of Nutley $2,140,629,971 $21,406,300 $107,031,499 $214,062,997

City of Orange Township $1,134,204,300 $11,342,043 $56,710,215 $113,420,430

Borough of Roseland $811,613,700 $8,116,137 $40,580,685 $81,161,370

Township of South Orange

Village
$1,887,112,250 $18,871,123 $94,355,613 $188,711,225

Township of Verona $990,817,150 $9,908,172 $49,540,858 $99,081,715

Township of West Caldwell $1,193,780,164 $11,937,802 $59,689,008 $119,378,016

Township of West Orange $3,379,895,883 $33,798,959 $168,994,794 $337,989,588

Essex County $50,108,355,254 $501,083,553 $2,505,417,763 $5,010,835,525

?PURFH. 53 4=C# )'(+

;PTHS. 2DSHG PO 7NQRPVHNHOT BDMUH

A specific area that is vulnerable to the severe winter storm hazard is the floodplain. Severe winter storms can

cause flooding through blockage of streams or through snow melt. At-risk residential infrastructures are

presented in the flood hazard profile (Section 5.4.6). Generally, losses resulting from flooding associated with

severe winter storms should be less than that associated with a 100-year flood. In addition, coastal areas are at

high risk during winter storm events that involve high winds. Please refer to the coastal storm (Section 5.4.1)

and severe storm (Section 5.4.9) profiles for losses resulting from wind.

;RUGIX TS 4VOXOIGQ 7GIOQOXOKW

Full functionality of critical facilities such as police, fire and medical facilities is essential for response during

and after a severe winter storm event. These critical facility structures are largely constructed of concrete and

masonry; therefore, they should only suffer minimal structural damage from severe winter storm events.

Because power interruption can occur, backup power is recommended. Infrastructure at risk for this hazard

includes roadways that could be damaged due to the application of salt and intermittent freezing and warming

conditions that can damage roads over time. Severe snowfall requires the clearing roadways and alerting

citizens to dangerous conditions; following the winter season, resources for road maintenance and repair are

required.

;RUGIX TS 6ITSTR]

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain local financial

resources. Another impact on the economy includes impacts on commuting into, or out of, the area for work

or school. The loss of power and closure of roads prevents the commuter population traveling to work within

and outside of the County.

7YXYVK 8VT[XN GSJ 5KZKQTURKSX

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the severe winter storm hazard because

the entire planning area is exposed and vulnerable. Please refer to the specific areas of development indicated
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in tabular form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this

plan.

6LLKIX TL 4QORGXK 4NGSMK TS EYQSKVGHOQOX]

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 extremes such winter storms. While predicting changes of winter storm events

under a changing climate is difficult, understanding vulnerabilities to potential changes is a critical part of

estimating future climate change impacts on human health, society and the environment (U.S. Environmental

Protection Agency [EPA], 2006).

Both northern and southern New JedeWk ZShW TWUa_W iWffWd ahWd fZW bSef UW`fgdk+ FadfZWd` FWi CWdeWkpe

1971-2000 precipitation average was over five inches (12%) greater than the average from 1895-1970.

Southern New Jersey became two inches (5%) wetter late in the 20th century (Office of New Jersey State

Climatologist). Average annual precipitation is projected to increase in the region by 5% by the 2020s and up

to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months (New

York City Panel on Climate Change [NPCC] 2009).

In terms of snowfall and ice storms in New Jersey, there is a lack of quantitative data to predict how future

climate change will affect this hazard. It is likely that the number of winter weather events may decrease, and

the winter weather season may shorten; however, it is also possible that the intensity of winter storms may

increase. The exact effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change

Adaptation Task Force 2013). Future enhancements in climate modeling will provide an improved

understanding of how the climate will change and impact the Northeast.

4NGSMK TL EYQSKVGHOQOX]

GhWdS^^) fZW <ag`fkpe WjbaegdW S`V hg^`WdST[^[fk ZShW `af UZS`YWV S`V fZW W`f[dW <ag`fk i[^^ Ua`f[`gW fa TW

exposed and vulnerable to severe winter storm events.

2JJOXOTSGQ 5GXG GSJ >K\X BXKUW

The assessment above identifies vulnerable populations and economic losses associated with this hazard of

concern. Historic data on structural losses to general building stock are not adequate to predict specific losses

to this inventory; therefore, the percent of damage assumption methodology was applied. This methodology is

TSeWV a` ?>E9pe Aai fa JWd[We &?>E9 053-2), Understanding Your Risks, Identifying and Estimating

Lossee &?>E9) /--.' S`V ?>E9pe Le[`Y A9PLJ-MH for Risk Assessment (FEMA 433) (FEMA, 2004).

The collection of additional/actual valuation data for general building stock and critical infrastructure losses

would further support future estimates of potential exposure and damage for the general building stock

inventory. Mitigation strategies addressing early warning, dissemination of hazard information, provisions for

snow removal and back-up power are included in Volume II, Section 9 of this plan.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences and

losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the

wildfire hazard in Essex County.

+)*. @RHT DVKHZL 3OHTNLY

( The hazard profile has been significantly enhanced to include a detailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the wildfire hazard is discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.

( NJFFS Wildfire Fuel Hazard data was used to identify wildfire fuel rankings in Essex County. The 2010
NJFFS wildfire risk and fuel maps were also used to identify hazard areas in the County.

( The vulnerability assessment is a new addition for the wildfire hazard. It directly follows the hazard profile.
To determine exposure, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guidelines.

.(-(*)(* @XUMPRL

8H`HXK 4LYJXPVZPUT

A wildland fire can be defined as any non-structural fire that occurs in the wildland. Three distinct types of

wildland fires have been defined and include wildfire naturally occurring wildfire, human-caused wildfire, and

prescribed fire. Many of these are highly destructive and can be very uncontrollable. They occur in forested,

semi-forested, or less developed area. Wildland fires can be caused by lightning, human carelessness, and arson.

Most frequently, wildland fires in the State of New Jersey are caused by humans. Wildland fires can be naturally

occurringpsuch as those ignited when lightning or wind-falling trees collide with power linespor caused by

humans, which is the primary cause of all types of fires. Wildfires result in the uncontrolled destruction of

forests, brush, field crops, grasslands, real estate, and personal property, and have secondary impacts on other

hazards such as flooding, by removing vegetation and destroying watersheds.

Wildfires can generate a range of secondary effects, which in some cases may cause more widespread and

prolonged damage than the fire itself. Fires can cause direct economic losses in the reduction of harvestable

timber and indirect economic losses in reduced tourism. Wildfires could cause the contamination of reservoirs,

destroy transmission lines, and contribute to flooding. They can strip slopes of vegetation, exposing them to

greater amounts of runoff. This in turn can weaken soils and cause failures on slopes. Major landslides can occur

several years after a wildfire. Most wildfires burn hot and for long durations that can bake soils, especially those

high in clay content, thus increasing the imperviousness of the ground. This increases the runoff generated by

storm events, thus increasing the chance of flooding.

Wildfires can increase the probability of other natural disasters, specifically floods and mudflows. Wildfires,

particular large-scale, can dramatically alter the terrain and ground conditions, making land already devastated

by fire susceptible to floods. Lands impacted by wildfire increase the risk of flooding and mudflow in those

areas impacted by wildfire. Normally, vegetation absorbs rainfall, reducing runoff. However, wildfires leave

the ground charred, barren, and unable to absorb water; thus, creating conditions perfect for flash flooding and

mudflows. Flood risk in these impacted areas remain significantly higher until vegetation is restore, which can

take up to five years after a wildfire (FEMA, 2013).

Flooding after a wildfire is often more severe, as debris and ash left from the fire can form mudflows. During

and after a rain event, as water moves across charred and denuded ground, it can also pick up soil and sediment

and carry it in a stream of floodwaters. These mudflows have the potential to cause significant damage to
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impacted areas. Areas directly affected by fires and those located below or downstream of burn areas are most

at risk for flooding (FEMA, 2013). For detailed information regarding flooding, see Section 5.4.6 (Flood).

GXj CXefXltf [\Z[ cbch_Tg\ba WXaf\gl [Tf VeXTgXW _TaW hfX ceXffheXf \a j[\V[ `beX cXbc_X TeX `bi\aZ Yeb`

urban areas to build homes in rural wild_TaW TeXTf+ O\g[ `beX cXbc_X _\i\aZ \a g[X KgTgXtf j\_W_TaWf) g[X ah`UXe

of fires started could increase. A potentially explosive combination is created when hazardous wildland fuels

interface home development, and an increased risk of human-caused ignition come together under extreme fire

weather conditions.

The height of wildland fire season in New Jersey is typically considered the spring (March through May) and

typically culminates in early May, corresponding with the driest live fuel moisture periods of the year. Although

the spring months are the most severe, the summer and fall months may also experience extensive fires in the

State. While the spring season is historically the period in which wildfire danger is the highest, wildland fires

can occur every month of the year. Drought, snow pack, and local weather conditions can expand the length of

the fire season. The early and late shoulders of the fire season usually are associated with human-caused fires.

Lightning generally is the cause of most fires in the peak season.

Ba g[X KgTgX bY GXj CXefXl) Ta TiXeTZX bY .)2-- j\_WY\eXf WT`TZX be WXfgebl 4)--- TVeXf bY g[X KgTgXtf YbeXfgf+

Wildfires not only damage woodlands, but could threaten homeowners who live within or adjacent to forest

environments. From January 1, 2014 to May 11, 2014, 567 wildfires occurred in New Jersey, burning

approximately 6,289.25 acres (NJFFS 2014).

5EJA 4?HFHCQ >G@ =EF@BEJA 1AD>NEHJ

L[X qj\_WY\eX UX[Ti\be ge\TaZ_Xr \__hfgeTgXf [bj g[eXX ce\`Tel

factors influence wildfire behavior: fuel, topography, and

weather. Each point of the triangle represents one of the three

factors; the sides represent the interplay between the factors.

For example, drier and warmer weather combined with dense

fuel loads and steeper slopes will cause more hazardous fires

than light fuels on flat ground.

A fire needs all of the following three elements in the right

combination to start and grow: a heat source, fuel, and

oxygen. The growth of the fire primarily depends on the

characteristics of available fuel, weather conditions, and terrain, and climate change is also considered a potential

source of influence. These four factors are described below:

' Fuel

% Lighter fuels such as grasses, leaves, and needles quickly expel moisture and burn rapidly, while

heavier fuels such as tree branches, logs, and trunks take more time to warm and ignite.

% Snags and hazard treesoespecially those that are diseased, dying, or deadpare quickly engulfed and

allow fires to spread quickly.

' Weather

% Strong winds within the vicinity of the flames produce extreme fire conditions. Of particular

concern are wind events that potentially persist for longer periods of time, or ones with significant

wind speeds, which can sustain and quickly promote the spread of fire through movement of embers

or exposure within tree crowns.

% Spring and summer drying months, many of which maintain drought-like conditions extending

beyond the normal season, also expand the average fire season. Likewise, the passage of a dry, cold
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front through the region can result in a sudden increase in wind speeds and a change in wind

direction affecting fire spread.

% Thunderstorm activity, which typically begins with wet storms, turns dry with little or no

precipitation reaching the ground as the seasons progress.

' Terrain

% Topography of a region or local area influences the amount and moisture of fuel.

% Barriers such as highways and lakes can affect the spread of fire.

% Elevation and slope of landforms affect fire spread, and flames move more easily uphill than

downhill.

' Changes to Environment

% Without an increase in summer precipitation (greater than any predicted by climate models), areas

susceptible to future burning are very likely to increase.

% Infestation from insects is also of concern as it may impact forest health. Potential insect

populations may increase with warmer temperatures as a result of warmer temperatures. Infested,

stressed trees increase fuel amount.

% Tree species composition will change as species respond uniquely to a changing climate.

% Wildfires cause both short-term and long term losses. Short-term losses can include destruction of

timber, wildlife habitat, scenic vistas, and watersheds. Long-term effects include smaller timber

harvests, reduced access to affected recreational areas, and the destruction of cultural and economic

resources and community infrastructure.

NJFFS, a division of the New Jersey Department of Environmental Protection (NJDEP), is responsible for

protecting the 3.25 million acres of wildland in the State. NJFFS is under the direction of the State firewarden

and is headquartered in Trenton. NJFFS has 85 full-time employees that provide an array of services including

fgTYY\aZ g[X KgTgXtf /. Y\eX gbjXef, which are operational during the months of March, April, May, October, and

November.

NJFFS divides the State into three regions (Northern, Central, Southern) each totaling about 1,250,000 acres.

There are 29 125,000 acre sections with a dedicated forest fire warden in each; and 269 districts each consisting

of 15,000-20,000 acres In total, 29 section forest fire wardens, 269 district forest fire wardens and 2,000 trained

crew members respond to fires on an as-needed basis (NJFFS 2013). Figure 5.4.10-1 illustrates the NJFFS

region divisions within the State. Essex County is located in Division A (Northern NJ).
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According to the U.S. Fire Administration (USFA), the fire problem in the U.S. varies from region to region.

This often is a result of climate, poverty, education, demographics, and other causal factors (USFA, 2012).

Wildfires occur in virtually all of the U.S. The western portion of the U.S. is subject to more frequent wildfires,

due to their more arid climate and prevalent conifer and brush fuel types. Wildfires have proven to be the most

destructive in California, but have become an increasingly frequent and damaging phenomenon nationwide

(FEMA, 1997). States with a large amount of wooded, brush, and grassy areas, such as California, Colorado,

New Mexico, Montana, Kansas, Mississippi, Louisiana, Georgia, Florida, North and South Carolina, Tennessee,

Massachusetts, and the national forests of the western U.S. are at highest risk for wildfires (University of Florida,

1998).

In GXj CXefXltf north, northern hardwood, white pine, eastern hemlock, mixed oak, and a variety of other species

including isolated stands of red spruce are part of the forest composition. The oak/hickory-type group is, and

has been, the most common-type forest in New Jersey. L[\f Zebhc `T^Xf hc aXTe_l [T_Y bY GXj CXefXltf YbeXfgXW

area. This forest contains many mast-producing species that provide important forage for wildlife.

While wildfires in other parts of the State rarely attain the intensity as found in the Pine Barrens, northern New

Jersey fires spread rapidly in dry leaf litter and downed, gypsy moth-killed hardwoods. Slope becomes a

significant factor in both the spread and the difficulty in suppressing these fires. These higher intensity fires, or

those fires that burn during drought conditions, consume the soil organic layers and can be damaging to the

relatively thin-barked trees. Adding to the temperature intensity are the various species of rhododendron and

laurel that are found on soils with high iron content.

Especially on the Outer Coastal Plain, soils tend to be sandier, more drought-prone, and lower in many plant

nutrients. Differences in these edaphic factorsoespecially limitations in available soil moisturepare ultimately

responsible for the much of the unique vegetation in the region. Despite the fact that, like the rest of the State,

our Pinelands average over 42 inches of rain-equivalent per-year, upland plant communities are all dominated

by xeriphytic species adapted to establishment, growth, and reproduction in drought-prone sites (NJFFS 2013).

Generally, wildfires in Essex County are more likely to occur in the western and southern portions of the County,

as compared to the more urban communities (Essex County HMP 2007).

5^ZLTZ

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity. NJFFS uses two

indices to measure and monitor dryness of forest fuels and the possibility of fire ignitions becoming wildfires.

L[XfX \aW\VXf \aV_hWX g[X GTg\baT_ ?\eX =TaZXe JTg\aZ KlfgX`tf ;h\_Whc BaWXk, and the Keetch-Byram Drought

Index. Both are used for fire preparedness planning, which includes the following: campfire and burning

restrictions, fire patrol assignments, staffing of fire lookout towers, and readiness status for both observation and

firefighting aircraft.

' The Buildup Index (BUI) is a number that reflects the combined cumulative effects of daily drying and

precipitation in fuels with a 10-day time lag constant. The BUI can represent three to four inches of

compacted litter or can represent up to six inches or more of loose litter (North Carolina Forest Service

2009).

' The Keetch-Byram Drought Index (KBDI) is a drought index designed for fire potential assessment

as defined by the United States Department of Agriculture Forest Service. It is a number representing

the net effect of evapotranspiration and precipitation in producing cumulative moisture deficiency in

deep duff and upper soil layers. The index increases each day without rain and decreases when it rains.

The scale ranges from zero (no moisture deficit) to 800 (maximum drought possible). The Florida
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Forest Service states that the range of the index is determined by assuming that 8 inches of moisture in

a saturated soil is readily available to the vegetation. For different soil types, the depth of soil required

to hold eight inches of moisture varies. A prolonged drought influences fire intensity, largely because

more fuel is available for combustion. The drying of organic material in the soil can lead to increased

difficulty in fire suppression.

Several tools are available to estimate fire potential, extent, danger and growth, including (but not limited to) the

following:

' Wildland/Urban Interface (WUI) is the area where houses and wildland vegetation coincide.

Interface neighborhoods are found all across the United States, and include many of the sprawling areas

that grew during the 1990s. Housing developments alter the structure and function of forests and other

wildland areas. The outcomes of the fire in the WUI are negative for residents; some may only

experience smoke or evacuation, while others may lose their homes to a wildfire. All states have at

least a small amount of land classified as WUI. To determine the WUI, structures per acre and

population per square mile are used. Across the United States, 9.3% of all land is classified as WUI.

The WUI in the area is divided into two categories: intermix and interface. Intermix areas have more

than one house per 40 acres and have more than 50% vegetation. Interface areas have more than one

house per 40 acres, have less than 50% vegetation, and are within 1.5 miles of an area over 1,235 acres

that is more than 75% vegetated (Stewart et al. 2006).

Concentrations of WUI can be seen along the east coast of the United States, where housing density

rarely falls below the threshold of one housing unit per 40 acres and forest cover is abundant. In the

mid-Atlantic and north central regions of the United States, the areas not dominated by agriculture have

interspersed WUI and low density vegetated areas. Areas where recreation and tourism dominate are

also places where WUI is common, especially in the northern Great Lakes and Missouri Ozarks (Stewart

et al. 2006).

' Wildland Fire Assessment System (WFAS) is an Internet-based information system that provides a

national view of weather and fire potential, including national fires danger, weather maps and satellite-

WXe\iXW qZeXXaaXffr `Tcf+ As per the USFS, the WFAS was developed by the Fire Behavior unit at the

Fire Sciences Laboratory in Missoula, Montana, and is currently supported and maintained at the

National Interagency Fire Center (NIFC) in Boise, Idaho.

As per the NWS, each day during the fire season, national maps of selected fire weather and fire danger

components of the National Fire Danger Rating System (NFDRS) are produced by the WFAS. The

USFS indicates that the Fire Danger Rating level takes into account current and antecedent weather,

fuel types, and both live and dead fuel moisture. This information is provided by local station managers.

Table 5.4.10-1 describes the fire danger ratings and color codes.

CHIRL .(-(*)'*( 6PXL 4HTNLX AHZPTN HTK 3URUX 3UKL

6PXL 4HTNLX AHZPTN

HTK 3URUX 3UKL 4LYJXPVZPUT

Low (L)
(Dark Green)

Fuels do not ignite readily from small firebrands although a more intense heat source, such as lightning,
may start fires in duff or punky wood. Fires in open cured grasslands may burn freely a few hours after
rain, but woods fires spread slowly by creeping or smoldering, and burn in irregular fingers. There is
little danger of spotting.

Moderate (M)
(Light Green or Blue)

Fires can start from most accidental causes, but with the exception of lightning fires in some areas, the
number of starts is generally low. Fires in open-cured grasslands will burn briskly and spread rapidly
on windy days. Timber fires spread slowly to moderately fast. The average fire is of moderate intensity,
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although heavy concentrations of fuel, especially draped fuel, may burn hot. Short-distance spotting
may occur, but is not persistent. Fires are not likely to become serious and control is relatively easy.

High (H)
(Yellow)

All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush and
campfires are likely to escape. Fires spread rapidly and short-distance spotting is common. High-
intensity burning may develop on slopes or in concentrations of fine fuels. Fires may become serious
and their control difficult unless they are attacked successfully while small.

Very High (VH)
(Orange)

Fires start easily from all causes and, immediately after ignition, spread rapidly and increase quickly
in intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly develop high-
intensity characteristics such as long-distance spotting and fire whirlwinds when they burn into heavier
fuels.

Extreme (E)
(Red)

Fires start quickly, spread furiously, and burn intensely. All fires are potentially serious. Development
into high-intensity burning will usually be faster and occur from smaller fires than in the very high fire
danger class. Direct attack is rarely possible and may be dangerous except immediately after ignition.
Fires that develop headway in heavy slash (trunks, branches, and tree tops) or in conifer stands may be
unmanageable while the extreme burning condition lasts. Under these conditions the only effective and
safe control action is on the flanks until the weather changes or the fuel supply lessens.

9INK@B+ <929 (&'*

' The Fire Potential Index (FPI) is derived by combining daily weather and vegetation condition

information and can identify the areas most susceptible to fire ignition. The combination of relative

greenness and weather information identifies the moisture condition of the live and dead vegetation.

The weather information also identifies areas of low humidity, high temperature, and no precipitation

to determine which areas are most susceptible to fire ignition. The FPI enables local and regional fire

planners to quantitatively measure fire ignition risk (USGS 2005). The United States Forest Service

provides FPI maps on a daily basis. The scale ranges from 0 (low) to 100 (high). The calculations used

in the NFDRS are not part of the FPI, except for a 10-hour moisture content (Burgan et al. 2000).

' Fuel Moisture (FM) content is the quantity of water in a fuel particle expressed as a percent of the

oven-dry weight of the fuel particle. The NWS indicates that the FM content is an expression of the

cumulative effects of past and present weather events and must be considered in evaluating the effects

bY VheeXag be YhgheX jXTg[Xe ba Y\eX cbgXag\T_+ ?F \f Vb`chgXW Ul W\i\W\aZ g[X jX\Z[g bY g[X qjTgXer \a

the fuel by the oven-dry weight of the fuel and then multiplying by 100 to get the percent of moisture

in a fuel.

NOAA states that there are two kinds of FM: live and dead. Live FM is much slower to respond to

environmental changes and is most influenced by things such as a long drought period, natural disease

and insect infestation, annuals curing out early in the season, timber harvesting, and changes in the fuel

models caused by being blown down from windstorms and ice storms. Dead FM is the moisture in any

cured or dead plant part, whether attached to a still-living plant or not. Dead fuels absorb moisture

through physical contact with water (such as rain and dew) and absorb water vapor from the atmosphere.

The drying of dead fuels is accomplished by evaporation. These drying and wetting processes of dead

fuels are such that the moisture content of these fuels is strongly affected by fuel sizes, weather,

topography, decay classes, fuel composition, surface coatings, fuel compactness, and arrangement

(Schroeder and Buck 1970).

Fuels are classified into four categories that respond to changes in moisture. This response time is

eXYXeeXW gb Tf T g\`X _TZ+ 9 YhX_tf g\`X _TZ \f cebcbeg\baT_ gb \gf W\T`XgXe TaW \f _bbfX_l WXY\aXW Tf g[X

time it takes a fuel particle to reach two-thirds of its way to equilibrium with its local environment. The

four categories include:
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% 1-hour fuels: up to 0.25-inch diameter o fine, flashy fuels that respond quickly to weather

changes. Computed from observation time, temperature, humidity, and cloudiness.

% 10-hour fuels: 0.25-inch to 1-inch diameter - computed from observation time, temperature,

humidity, and cloudiness or can be an observed value.

% 100-hour fuels: 1-inch to 3-inch diameter - computed from 24-hour average boundary condition

composed of day length (daylight hours), hours of rain, and daily temperature/humidity ranges

% 1,000-hour fuels: 3-inch to 8-inch diameter - computed from a seven-day average boundary

condition composed of day length, hours of rain, and daily temperature/humidity ranges

(National Park Service 2013)

' The Haines Index, also known as the Lower Atmosphere Stability Index, is a fire-weather index based

on stability and moisture content of the lower atmosphere that measures the potential for existing fires

to become large fires. It is named after its developer, Donald Haines, a Forest Service research

meteorologist, who did the initial work and published the scale in 1988 (Storm Prediction Center [SPC]

2014).

The Haines Index can range between two and six. The drier and more unstable the lower atmosphere

is, the higher the index. It is calculated by combining the stability and moisture content to the lower

atmosphere into a number that correlates well with large fire growth. The stability term is determined

by the temperature difference between two atmospheric layers; the moisture term is determined by the

temperature and dew point difference. The index has shown to correlate with large fire growth on

initiating and existing fires where surface winds do not dominate fire behavior (USFS 2014). The

Haines Index levels are described below:

% Very Low Potential (2) o moist, stable lower atmosphere

% Very Low Potential (3)

% Low Potential (4)

% Moderate Potential (5)

% High Potential (6) o dry, unstable lower atmosphere (USFS 2014)

The SPC states that the Haines Index is intended to be used all over the United States. It is adaptable for

three elevation regimes: low elevation, middle elevation, and high elevation. Low elevation is for fires

at or very near sea level. Middle elevation is for fires burning in the 1,000 to 3,000 feet in elevation

range. High elevation is intended for fires burning above 3,000 feet in elevation.

Because wildfires are often caused by humans (intentionally or accidentally), there is no way to predict

accurately when one might break out. Because fireworks often cause brush fires, extra diligence is warranted

around the Fourth of July holiday when the use of fireworks is highest. Dry seasons and droughts are factors that

greatly increase fire likelihood. Dry lightning may trigger wildfires. Severe weather can be predicted; therefore,

special attention can be paid during weather events that might include lightning. Reliable NWS lightning

warnings are available on average 24 to 48 hours prior to a significant electrical storm.

If a fire does break out and spread rapidly, residents may need to XiTVhTgX j\g[\a WTlf be [bhef+ 9 Y\eXtf cXT^

burning period generally is between 1:00 p.m. and 6:00 p.m. Once a fire has started, fire alerting is reasonably

rapid in most cases. The rapid spread of cellular and two-way radio communications in recent years has further

contributed to a significant improvement in warning time.
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NJFFS, a division of NJDEP, has developed Wildfire Fuel Hazard data for the State based upon NJDEP's 2002

Land Use/Land Cover (LU/LC) datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. NJFFS

took the NJDEP Modified Anderson Land Use/Land Cover Classification System 2002 and assigned Wildfire

Fuel Hazard Rankings to it. NJFFS used NJDEP's 2002 10-meter Digital Elevation Grids and calculated areas

of 30% or greater slope throughout New Jersey. For areas of Wildfire Fuel Hazard one to four (i.e. Low to Very

High) that were coincident with areas of 30% or greater slope, the Wildfire Fuel Hazard Ranking was increased

by one value (i.e. Low was increased to Moderate, Moderate to High, etc.). For areas of Wildfire Fuel Hazard

zero, and five through eight, the Wildfire Fuel Hazard Ranking remained the same. Once the LU/LC was coded

according to Wildfire Fuel Hazard, taking into account 30% or greater slopes, the data were divided by county.

The project was completed in May 2009. Figure 5.4.10-2 and Figure 5.4.10-3 illustrate the wildfire fuel hazard

and wildfire risk for Essex County. A majority of the County has low fuel hazard and low risk. Very small

areas throughout the County are identified as having extreme fuel hazards. Fairfield Township has a moderate

to high fire risk.

Table 5.4.10-2 indicates the amount of land in each of the wildfire fuel hazard ranking zones for Essex County.

Table 5.4.10-3 explains the approximate area in the NJFFS risk areas in the County.

CHIRL .(-(*)'+( 1XLH PT ZOL FPRKMPXL 6[LR 8H`HXK AHTQPTN GUTLY PT 5YYL^ 3U[TZ_

8H`HXK 1XLH

1XLH

$BW[HXL =PRLY%

Extreme 0.3

Very High 0.1

High 1.6

Moderate 9.7

Low 29.0

9INK@B+ 64229 (&')

CHIRL .(-(*)',( 1VVXU^PSHZL 1XLH PT FPRKMPXL 6[LR 8H`HXK AHTQPTN GUTLY PT 5YYL^ 3U[TZ_

=[TPJPVHRPZ_

CUZHR 1XLH

$BW[HXL =PRLY%

>; 6UXLYZ BLX\PJL APYQ 1XLHY

<U] ZU

=UKLXHZL

# PT 8H`HXK

1XLH

8PNO ZU

5^ZXLSL

# PT 8H`HXK

1XLH

Township of Belleville 3 0.52 15.6% 0.02 0.5%

Township of Bloomfield 5.36 1.02 19.0% 0.02 0.4%

Borough of Caldwell 1 0.18 15.1% 0.00 0.0%

Township of Cedar Grove 4 1.49 34.3% 0.09 2.0%

City of East Orange 3.92 0.28 7.3% 0.00 0.1%

Borough of Essex Fells 1.41 0.75 53.2% 0.03 2.1%

Township of Fairfield 10.34 4.99 48.2% 0.31 3.0%

Borough of Glen Ridge 1 0.13 9.9% 0.00 0.0%

Township of Irvington 2.91 0.18 6.1% 0.00 0.2%

Township of Livingston 14 5.62 39.8% 0.24 1.7%

Township of Maplewood 4 1.08 28.0% 0.04 1.0%

Township of Millburn 9.88 4.26 43.1% 0.16 1.6%

Township of Montclair 6 1.13 18.2% 0.03 0.5%

City of Newark 26 4.96 18.9% 0.69 2.6%

Borough of North Caldwell 3.07 1.16 37.6% 0.04 1.2%
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=[TPJPVHRPZ_

CUZHR 1XLH

$BW[HXL =PRLY%

>; 6UXLYZ BLX\PJL APYQ 1XLHY

<U] ZU

=UKLXHZL

# PT 8H`HXK

1XLH

8PNO ZU

5^ZXLSL

# PT 8H`HXK

1XLH

Township of Nutley 3 0.32 9.3% 0.02 0.5%

City of Orange Township 2 0.27 12.4% 0.00 0.0%

Borough of Roseland 4 1.64 44.5% 0.11 3.0%

Township of South Orange
Village

3 0.39 13.6% 0.02 0.6%

Township of Verona 3 0.76 27.3% 0.05 1.6%

Township of West Caldwell 5 2.03 40.1% 0.04 0.7%

Township of West Orange 12 5.61 46.3% 0.16 1.3%

Essex County (Total) 130 38.76 29.9% 2.05 1.6%

9INK@B+ 64229 (&')
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Many sources provided wildfire information regarding previous occurrences and losses associated with wildfire

throughout New Jersey. With so many sources reviewed for the purpose of this Hazard Mitigation Plan (HMP),

loss and impact information for many events could vary depending on the source. Therefore, the accuracy of

monetary figures discussed is based only on the available information identified during research for this HMP.

Between 1954 and 2014, New Jersey was included in two FEMA fire management assistance (FMA)

declarations. Generally, these disasters cover a wide range of the State; therefore, the disaster may have impacted

many counties. Essex County was not included in any FMA declarations.

The 2007 Plan did not discuss specific wildfire events that occurred in Essex County. For this 2015 Plan Update,

wildfire events were summarized from 2007 to 2014. Based on all sources used to research and identify wildfires

in the County, there have been no wildfire incidents in Essex County between 2007 and 2014.

@XUIHIPRPZ_ UM 6[Z[XL ?JJ[XXLTJLY

New Jersey is unique, in that it is the most densely populated state with over 8.7 million residents, and over 50

percent of the land is used for individual residences and housing developments. The continual increase of

developments expands into forested regions. This spread of development into the forested regions is known as

the wildland urban interface. According to the New Jersey Hazard Mitigation Plan, the wildland urban interface

is defined as the line, area, or zone where structures and other human development meet or intermingle with

undeveloped wildlands or vegetative fuel. The New Jersey Forest Fire Service is faced with a significant threat

with the increase of wildland urban interface. New Jersey will continue to face wildfires as a threat due to

growing population, development, and increased wildland urban interface areas.

Wildfire experts say there are four reasons why wildfire risks are increasing:

' Fuel, in the form of fallen leaves, branches and plant growth, have accumulated over time on the forest
floor. Gbj g[\f YhX_ [Tf g[X cbgXag\T_ gb qYXXWr T j\_WY\eX+

' Increasingly hot, dry weather in the U.S.

' Changing weather patterns across the country.

' More homes built in the areas called the Wildland/Urban Interface, meaning homes are built closer to
wildland areas where wildfires can occur (NYSOEM, 2005).

The likelihood of urban fires and wildfires is difficult to predict in a probabilistic manner; in other words

estimating the approximate number of a catastrophic wildfires to occur in New Jersey every year is next to

impossible. This is because a number of variable factors impact the potential for a fire to occur and because some

conditions (for example, ongoing land use development patterns, location, fuel sources, and construction sites)

exert increasing pressure on the WUI zone. Based on available data, urban fires and wildfires will continue to

present a risk. Given the numerous factors that can impact urban fire and wildfire potential, the likelihood of a

fire event starting and sustaining itself should be gauged by professional fire managers on a daily basis.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for ranking hazards. Based on historical records and input

from the Planning Committee, the probability of occurrence for wildfire in the County is considered sbVVTf\baT_t

(likely to occur within 100 years, as presented in Table 5.3-3).
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Fire is determined by climate variability, local topography, and human intervention. Hot, dry spells create the

highest fire risk. Increased temperatures may intensify wildfire danger by warming and drying out vegetation.

When climate alters fuel loads and fuel moisture, this changes the forest susceptibility to wildfires. Climate

changes also may increase winds that spread fires. Faster fires are harder to contain, and thus are more likely to

expand into residential neighborhoods.

Providing projections of future climate change for a specific region is challenging. Shorter term projections are

more closely tied to existing trends making longer term projections even more challenging. The further out a

prediction reaches the more subject to changing dynamics it becomes.

The New Jersey Climate Adaptation Alliance is a network of policymakers, public and private-sector

practitioners, academics, non-governmental organizations (NGO), and business leaders aligned to build climate

change preparedness in the state of New Jersey. The Alliance is facilitated by Rutgers University, which provides

fV\XaVX TaW gXV[a\VT_ fhccbeg) YTV\_\gTgXf g[X 9__\TaVXtf bcXeTg\baf TaW Tdvances its recommendations. A

document titled Change in New Jersey: Trends and Projections was developed to identify recommendations for

State and local public policy that will be designed to enhance climate change preparedness and resilience in New

Jersey (Rutgers 2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of

4 °F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),

which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate

Change Adaptation Task Force 2013).

;bg[ abeg[Xea TaW fbhg[Xea GXj CXefXl [TiX UXVb`X jXggXe biXe g[X cTfg VXaghel+ Gbeg[Xea GXj CXefXltf .64.-

2000 precipitation average was over five inches (12%) greater than the average from 1895-1970. Southern New

Jersey became two inches (five-percent) wetter late in the 20th century (Office of New Jersey State

Climatologist). Average annual precipitation is projected to increase in the region by five-percent by the 2020s

and up to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months

(New York City Panel on Climate Change [NPCC] 2009).
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. The portions of Essex County in the GC??K O\_WY\eX ?hX_ ATmTeW qXkgeX`Xt) siXel [\Z[t TaW s[\Z[t TeXTf

are identified as the wildfire hazard areas. Therefore, all assets in the County (population, structures, critical

facilities and lifelines), as described in the County Profile (Section 4), located in the hazard area are exposed and

potentially vulnerable to wildfire. The following text evaluates and estimates the potential impact of the wildfire

hazard on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation Plan
' Further data collections that will assist understanding this hazard over time

?\LX\PL] UM E[RTLXHIPRPZ_

Wildfire hazards can impact significant areas of land, as evidenced by wildfires throughout the State and U.S.

over the past several years. Fire in urban areas has the potential for great damage to infrastructure, loss of life,

and strain on lifelines and emergency responders because of the high density of population and structures that

can be impacted in these areas. Wildfire, however can spread quickly, become a huge fire complex consisting

of thousands of acres, and present greater challenges for allocating resources, defending isolated structures, and

coordinating multi-jurisdictional response. If a wildfire occurs at a wildfire urban interface, it can also cause an

urban fire and in this case has the potential for great damage to infrastructure, loss of life, and strain on lifelines

and emergency responders because of the high density of population and structures that can be impacted in these

areas.

Potential losses from wildfire include human life, structures and other improvements, and natural resources.

Given the immediate response times to reported wildfires, the likelihood of injuries and casualties is minimal.

Smoke and air pollution from wildfires can be a health hazard, especially for sensitive populations including

children, the elderly, and those with respiratory and cardiovascular diseases. Wildfire may also threaten the

health and safety of those fighting the fires. First responders are exposed to the dangers from the initial incident

and after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to ancillary impacts such

as landslides in steep ravine areas and flooding caused by the impacts of silt in local watersheds.

4HZH HTK =LZOUKURUN_

The New Jersey Forest Fire Service (NJFFS) uses Wildfire Fuel Hazard data to assign wildfire fuel hazard

rankings across the State. This data, developed in 2009, is based upon NJDEP's 2002 Land Use/Land Cover

datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. Figure 5.4.9 3 presented earlier in this

section illustrates the defined wildfire fuel hazard rankings for Atlantic County. For the wildfire hazard, the

GC??K O\_WY\eX ?hX_ ATmTeW qXkgeX`Xt) siXel [\Z[t TaW s[\Z[t TeXTf TeX \WXag\Y\XW Tf g[X j\_WY\eX [TmTrd area.

L[X fgTg\fg\Vf \a g[X s`bWXeTgXt gb s_bjt TeXTf TeX T_fb eXcbegXW+

To determine vulnerability, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guidelines.

When the analysis determined the hazard area would impact the area in a jurisdiction, or the location of critical

facilities, these locations were deemed vulnerable to the hazard. The limitations of this analysis are recognized,

and as such the analysis is only used to provide a general estimate.
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As demonstrated by historic wildfire events in New Jersey and other parts of the country, potential losses include

human health and life of residents and responders, structures, infrastructure and natural resources. In addition,

wildfire events can have major economic impacts on a community from the initial loss of structures and the

subsequent loss of revenue from destroyed business and decrease in tourism. The most vulnerable populations

include emergency responders and those within a short distance of the interface between the built environment

and the wildland environment.

Wildfires can cost thousands of taxpayer dollars to suppress and control and involve hundreds of operating hours

on fire apparatus and thousands of volunteer man hours from the volunteer firefighters. There are also many

direct and indirect costs to local businesses that excuse volunteers from work to fight these fires.

As a way to estimate the Countytf cbch_Tg\ba ih_aXeTU_X gb g[X j\_WY\eX [TmTeW) g[X cbch_Tg\ba _bVTgXW j\g[\a

the NJFFS hazard areas were overlaid upon the 2010 Census population data (U.S. Census, 2010). The Census

blocks with their center within the hazard area were used to calculate the estimated population exposed to the

wildfire hazard. Table 5.4.10-4 summarizes the estimated population exposed by municipality. The limitations

of this analysis are recognized, and as such the analysis is only used to provide a general estimate.

CHIRL .(-(*)'-( 5YZPSHZLK E[RTLXHIRL @UV[RHZPUT

=[TPJPVHRPZ_

DB( 3LTY[Y

+)*)

@UV[RHZPUT

5YZPSHZLK @UV[RHZPUT 5^VUYLK

5^ZXLSL&

ELX_ 8PNO

HTK 8PNO

# UM CUZHR

5^VUYLK

=UKLXHZL

HTK <U]

# UM CUZHR

5^VUYLK

Township of Belleville 35,926 347 0.97% 1,702 4.74%

Township of Bloomfield 47,315 283 0.60% 4,161 8.79%

Borough of Caldwell 7,822 0 0.00% 1,278 16.34%

Township of Cedar Grove 12,411 423 3.41% 3,486 28.09%

City of East Orange 64,270 0 0.00% 3,306 5.14%

Borough of Essex Fells 2,113 88 4.16% 808 38.24%

Township of Fairfield 7,466 49 0.66% 1,868 25.02%

Borough of Glen Ridge 7,527 0 0.00% 638 8.48%

Township of Irvington 53,926 0 0.00% 712 1.32%

Township of Livingston 29,366 11 0.04% 7,185 24.47%

Township of Maplewood 23,867 0 0.00% 1,162 4.87%

Township of Millburn 20,149 0 0.00% 3,856 19.14%

Township of Montclair 37,669 0 0.00% 5,142 13.65%

City of Newark 277,140 559 0.20% 6,578 2.37%

Borough of North Caldwell 6,183 0 0.00% 2,699 43.65%

Township of Nutley 28,370 0 0.00% 1,867 6.58%

City of Orange Township 30,134 0 0.00% 1,131 3.75%

Borough of Roseland 5,819 0 0.00% 682 11.72%

Township of South Orange
Village

16,198 0 0.00% 1,552 9.58%

Township of Verona 13,332 0 0.00% 3,300 24.75%

Township of West Caldwell 10,759 35 0.33% 1,483 13.78%

Township of West Orange 46,207 0 0.00% 10,142 21.95%

Essex County (TOTAL) 783,969 1,795 0.23% 64,738 8.26%

9INK@B+ (&'& <9 /BHLNL# 64229# (&')
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The most vulnerable structures to wildfire events are those located within the NJFFS identified extreme, very

high or high fuel hazard areas. Buildings constructed of wood or vinyl siding are generally more likely to be

impacted by the fire hazard than buildings constructed of brick or concrete. To estimate the buildings exposed

to the wildfire hazard, the hazard areas were overlaid upon the building inventory in the County (Census block).

The replacement cost value of the structures with their center in the hazard area were totaled. Table 5.4.10-5

summarizes the estimated building stock inventory exposed by municipality. The limitations of this analysis are

recognized, and as such the analysis is only used to provide a general estimate.

CHIRL .(-(*)'.( 2[PRKPTN BZUJQ ALVRHJLSLTZ EHR[L <UJHZLK PT FPRKMPXL 6[LR 8H`HXK AHTQPTN GUTLY

=[TPJPVHRPZ_

CUZHR AE

$BZX[JZ[XL HTK

3UTZLTZY%

2[PRKPTN AE 5^VUYLK

5^ZXLSL&

ELX_ 8PNO

HTK 8PNO

# UM CUZHR

5^VUYLK

=UKLXHZL HTK

<U]

# UM CUZHR

5^VUYLK

Township of Belleville $2,905,447,150 $0 0.00% $12,312,900 0.42%

Township of Bloomfield $3,827,312,350 $0 0.00% $27,720,600 0.72%

Borough of Caldwell $753,639,775 $0 0.00% $15,578,700 2.07%

Township of Cedar Grove $1,657,089,082 $2,303,400 0.14% $82,630,100 4.99%

City of East Orange $5,820,599,879 $0 0.00% $40,010,300 0.69%

Borough of Essex Fells $567,106,700 $1,303,100 0.23% $124,489,200 21.95%

Township of Fairfield $3,374,787,200 $23,819,300 0.71% $109,469,100 3.24%

Borough of Glen Ridge $986,279,500 $0 0.00% $9,312,600 0.94%

Township of Irvington $2,820,388,050 $0 0.00% $14,352,200 0.51%

Township of Livingston $5,547,703,530 $1,189,000 0.02% $370,329,600 6.68%

Township of Maplewood $2,733,369,500 $0 0.00% $22,165,000 0.81%

Township of Millburn $8,045,533,450 $2,356,900 0.03% $466,117,600 5.79%

Township of Montclair $5,890,125,479 $11,453,100 0.19% $194,639,200 3.30%

City of Newark $18,709,618,398 $6,155,600 0.03% $357,854,600 1.91%

Borough of North Caldwell $1,431,441,250 $4,014,400 0.28% $239,572,600 16.74%

Township of Nutley $3,510,270,592 $0 0.00% $24,159,156 0.69%

City of Orange Township $1,867,401,350 $0 0.00% $18,784,800 1.01%

Borough of Roseland $1,435,628,250 $41,306,200 2.88% $134,148,200 9.34%

Township of South Orange
Village

$3,108,688,125 $16,598,600 0.53% $67,473,700 2.17%

Township of Verona $1,598,018,325 $102,500 0.01% $80,466,100 5.04%

Township of West Caldwell $2,040,951,278 $101,800 0.00% $117,288,200 5.75%

Township of West Orange $5,503,784,816 $3,840,300 0.07% $371,254,320 6.75%

Essex County (Total) $84,135,184,028 $114,544,200 0.14% $2,900,128,776 3.45%

9INK@B+ 3.><9$53 (%', 64229# (&')

6IMBL+ 8= - 8BJF?@BGBHM =?FNB

9SVHJZ UT 3XPZPJHR 6HJPRPZPLY

It is recognized that a number of critical facilities are located in the wildfire hazard area, and are also vulnerable

to the threat of wildfire. Many of these facilities are the locations for vulnerable populations (i.e., schools, senior

facilities) and responding agencies to wildfire events (i.e., fire, police). Table 5.4.10-6 and 5.4.10-7 summarize

the critical facilities located within the wildfire hazard area by jurisdiction.
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Township of West Orange 1
Essex County 1

9INK@B+ 64229# (&')



,
0
.;

27
6

'
#&

#%
$

(
+

29
3

)
99

0
99

5
0
6

;
7

-
24

/
12

80

3
8

0
(
&
&
&

6
>
R>

J@
8

EL
EC

>
LE

H
G

;
F>

G
<

I
@
>
LA

I
4

KK
A
P

2
H
M
G

LQ
#9

A
O

7A
JK

A
Q

+
%*

%'
&
$'

/

7>
G
M
>
JQ

(
&
'
+

C
H
I

RL
.

(-
(*

)
'0

(
6

H
J
PR

PZ
PL

Y
PT

=
U

K
L
X
H
ZL

H
T

K
<
U

]
F

PR
K

MP
XL

6
[

L
R
8

H
`
H
XK

A
H
T

Q
PT

N
G

U
T

L
Y

PT
5

YY
L
^

3
U

[
T

Z_

=
[

T
PJ

PV
H
RP

Z_

6
H
J
PR

PZ
_

C
_
V

L
Y

2[Y

3USS[TPJHZPUT

3USSLXJPHR

3USS[TPZ_3LTZLX

3U[TZ_2[PRKPTN

41=

5=B

5RLJZXPJB[IYZHZPUT

6PTHTJL

6PXL

7U\LXTSLTZ

<PNOZAHPR

>[XYPTN8USLY

@HXQ

@URPJL

@UZHIRLFHZLX

CXLHZSLTZ

BHMLZ_

BJOUUR

CXHPTBZHZPUT

CXHTYVUXZHZPUT

FHYZLFHZLX

@[SV

FHYZLFHZLX

CXLHZSLTZ

T
ow

ns
hi

p
of

B
el

le
vi

ll
e

1
1

1
1

1

T
ow

ns
hi

p
of

B
lo

om
fi

el
d

B
or

ou
gh

of
C

al
dw

el
l

1

T
ow

ns
hi

p
of

C
ed

ar
G

ro
ve

1

C
it

y
of

E
as

t
O

ra
ng

e
1

2
2

4

B
or

ou
gh

of
E

ss
ex

F
el

ls
2

T
ow

ns
hi

p
of

F
ai

rf
ie

ld

B
or

ou
gh

of
G

le
n

R
id

ge
1

T
ow

ns
hi

p
of

Ir
vi

ng
to

n
1

1

T
ow

ns
hi

p
of

L
iv

in
gs

to
n

1
1

T
ow

ns
hi

p
of

M
ap

le
w

oo
d

1
2

1

T
ow

ns
hi

p
of

M
il

lb
ur

n
1

1
1

1

T
ow

ns
hi

p
of

M
on

tc
la

ir
1

4
1

1
1

2
2

C
it

y
of

N
ew

ar
k

1
5

B
or

ou
gh

of
N

or
th

C
al

dw
el

l
1

5
1

1
1

3
2

T
ow

ns
hi

p
of

N
ut

le
y

1

C
it

y
of

O
ra

ng
e

T
ow

ns
hi

p
1

1
1

B
or

ou
gh

of
R

os
el

an
d

1

T
ow

ns
hi

p
of

S
ou

th
O

ra
ng

e
V

il
la

ge
1

1
2

T
ow

ns
hi

p
of

V
er

on
a

2

T
ow

ns
hi

p
of

W
es

t
C

al
dw

el
l

1

T
ow

ns
hi

p
of

W
es

t
O

ra
ng

e
3

3
1

1
2

2
3

E
ss

ex
C

ou
n

ty
3

7
1

1
3

9
3

3
1

1
4

6
2

1
1

9
1

4
1

8
6

3
3

9
I
N
K@

B
+

6
42

2
9
#(

&
'
)



,0.;276 '#&#%$( +293 )99099506; 7 -24/1280

380 (&&& 6>R>J@ 8ELEC>LEHG ;F>G <I@>LA I 4KKAP 2HMGLQ# 9AO 7AJKAQ +%*%'&$(&

7>GM>JQ (&'+

9SVHJZ UT 5JUTUS_

Wildfire events can have major economic impacts on a community from the initial loss of structures and the

subsequent loss of revenue from destroyed business and decrease in tourism. Wildfires can cost thousands of

taxpayer dollars to suppress and control and involve hundreds of operating hours on fire apparatus and thousands

of volunteer man hours from the volunteer firefighters. There are also many direct and indirect costs to local

businesses that excuse volunteers from working to fight these fires.

6[Z[XL 7XU]ZO HTK 4L\LRUVSLTZ

Areas targeted for potential future growth and development in the next five years have been identified across

Essex County at the municipal level. Refer to the jurisdictional annexes in Volume II of this HMP. It is

anticipated that any new development and new residents in the extreme, very high or high fuel hazard areas will

be exposed to the wildfire hazard.

5MMLJZ UM 3RPSHZL 3OHTNL UT E[RTLXHIPRPZ_

According to the U.S. Fire Service (USFS), climate change will likely alter the atmospheric patterns that affect

fire weather. Changes in fire patterns will, in turn, impact carbon cycling, forest structure, and species

composition. Climate change associated with elevated greenhouse gas concentrations may create an

atmospheric and fuel environment that is more conductive to large, severe fires (USFS, 2011). Under a changing

climate, wildfires are expected to increase by 50% across the U.S. (USFS, 2013).

Fire interacts with climate and vegetation (fuel) in predictable ways. Understanding the climate/fire/vegetation

interactions is essential for addressing issues associated with climate change that include:

' Effects on regional circulation and other atmospheric patterns that affect fire weather
' Effects of changing fire regimes on the carbon cycle, forest structure, and species composition, and
' Complications from land use change, invasive species and an increasing wildland-urban interface

(USFS, 2011).

It is projected that higher summer temperatures will likely increase the high fire risk by 10 to 30-percent. Fire

occurrence and/or area burned could increase across the U.S. due to the increase of lightning activity, the

frequency of surface pressure and associated circulation patterns conductive to surface drying, and fire-weather

conditions, in general, which is conductive to severe wildfires. Warmer temperatures will also increase the

effects of drought and increase the number of days each year with flammable fuels and extending fire seasons

and areas burned (USFS, 2011).

Future changes in fire frequency and severity are difficult to predict. Global and regional climate changes

associated with elevated greenhouse gas concentrations could alter large weather patterns, thereby affecting fire-

weather conducive to extreme fire behavior (USFS, 2011).
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The WUI (interface and intermix) obtained through the SILVIS Lab, Department of Forest Ecology and

Management, University of Wisconsin-Madison was not used for the 2008 HMP vulnerability assessment. The

updated vulnerability assessment provides a more current exposure analysis for the County.

1KKPZPUTHR 4HZH HTK >L^Z BZLVY

As the custom building inventory is updated additional building attributes regarding the construction of

structures, such as roofing material, fire detection equipment, structure age, etc. may be incorporated as

available. As stated earlier, buildings constructed of wood or vinyl siding are generally more likely to be

impacted by the fire hazard than buildings constructed of brick or concrete. The proximity of these building

types to the fuel hazard areas should be identified for further evaluation. Development and availability of such

data would permit a more detailed estimate of potential vulnerabilities, including loss of life and potential

structural damages.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the civil disorder hazard in Essex County.

*(), =LBN @PEBSF 1IBNHFR

( 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 civil disorder hazard is discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.

( The vulnerability assessment is a new addition for the civil disorder hazard. It directly follows the hazard
profile.

,'+'))') =QOGJLF

6BYBQE 2FRDQJPSJON

Civil disorder is a broad term that is typically used by law enforcement to describe one or more forms of unrest

caused by a group of people. It involves a disruption of the typical social order that can involve a strike or

protest, and it can be peaceful or involve violence (NJHMP Update 2014). Demonstrations, civil unrest, public

disorder, and riots happen for a number of reasons that include economic hardships, social injustices, ethnic

differences, objections to word organizations or certain governments, political grievances, and terrorist acts.

An event can be triggered by a single cause or a combination of causes (U.S. Army 2005).

Civil disturbances can take the form of small gatherings or large groups blocking or impeding access to a

building, or disrupting normal activities by generating noise and intimidating people. Demonstrations can

range from a peaceful sit-in to a full-scale riot, in which a mob burns or otherwise destroys property and

terrorizes individuals. Even in its more passive forms, a group that blocks roadways, sidewalks, or buildings

interferes with public order. Often protests intended to be a peaceful demonstration to the public and the

government can escalate into general chaos.

There are two types of large gatherings typically associated with civil disturbances: a crowd and a mob. A

crowd can be identified as causal, sighting, agitated, or mob-like:

' A causal crowd is identified as individuals or small groups with nothing in common to bind them

together. If they have an agenda, it is their own. Casual crowds are made up of individuals or small

groups occupying the same common place.

' Sighting crowds are similar to casual crowds; however, they are gathering for an event. People

migrate as a crowd to sporting events, group of people attracted to fires and accidents, and those that

attend music concerts are all types of sighting crowds. Individuals or small groups gather at these

events for the same ]b_]\`R) ?a V` aUR RcR[a N[Q*\_ \[Rk` Pb_V\`Vaf aUNa P\Z]RY` N P_\dQ a\ P\ZR

together.

' Agitated crowds add responses that are based on the elements (people, space, and event). Individuals

with strong emotional feelings within a crowd can quickly spread and infect the rest of the crowd. As

more people within the crowd become emotionally involved, a sense of unity may develop, causing

changes in the overall demeanor of the crowd. Yelling, screaming, and name-calling or all associated

with an agitated crowd.
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' Mobs have all the elements found in the crowd types described above, in addition to aggressive,

physical, and sometimes violent actions. Under these conditions, individuals within a crowd will

often say or do things they usually would not do. Extreme acts of violence and property damage are

often part of mob activities. They consist of, or involve, the elements of people and groups being

mixed together and becoming fluid (U.S. Army 2005).

A mob can be defined as a large disorderly crowd or throng. Mobs are usually emotional, loud, tumultuous,

violent, and lawless. Similar to crowds, mobs have different levels of commitment, and can be classified into

the following four categories (Alvarez and Bachman 2007):

' Aggressive Mob: An aggressive mob is one that attacks, riots, and terrorizes. The object of violence

may be a person, property, or both. An aggressive mob is distinguished from an aggressive crowd only

by lawless activity. Examples of aggressive mobs are the inmate mobs in prisons and jails, mobs that

act out their frustrations after political defeat, or violent mobs at political protests or rallies.

' Escape Mob: An escape mob is attempting to flee from something such as a fire, bomb, flood, or other

catastrophe. Members of escape mobs are generally difficult to control and can be characterized by

unreasoning terror.

' Acquisitive Mob: An acquisitive mob is one motivated by a desire to acquire something. Riots caused

Of \aUR_ SNPa\_` \SaR[ ab_[ V[a\ Y\\aV[T `]_RR`) HUV` Z\O Re]Y\Va` N[ NbaU\_Vafk` YNPX \f control in

safeguarding property.

' Expressive Mob: An expressive mob is one that expresses fervor or revelry following some sporting

event, religious activity, or celebration. Members experience a release of pent up emotions in highly

charged situations.

Civil unrest and disturbances affect the following factions of society:

' The Public: The general population could serve as participants or targets in actions of civil unrest.

Wide spread unrest could cause fear amongst the populace and cause them to be absent from school or

work activities. During an event, bystanders may be harmed because of the activities of participants.

' Responders: Responses to civil unrest events are generally handled at the local level. In a large event,

the resources of a local jurisdiction may be exceeded. In this instance, State resources would be

activated to fill the need. During an event responders may become targets, which could hamper their

effectiveness.

' Continuity Of Operations, including delivery of services: The outbreak of widespread rioting or

looting could have potential impact on the State's ability to provide services and conduct its normal

operations. Protesters could occupy government buildings and interrupt the normal functions of

government, or targeted attacks on government facilities could interrupt operations entirely.

' Property: Private property often serves as a target in instances of civil unrest. Businesses can be

targeted for looting or vandalism. If an event is particularly large, damage could reach millions of

dollars and recovery could take years.

' Facilities: Often in acts of civil unrest government facilities become the focal point of protests or

targets for vandalism. Damage suffered during an event or the inability of a worker to enter a facility

may greatly reduce a facility's effective capacity or close it completely.

' Infrastructure: Similar to government facilities, public and private infrastructure can become targets of

civil unrest. Damage to transportation, communications, or utilities infrastructure could further

exacerbate the situation.

' Environment: Normally, instance of civil unrest will have a minimal impact on the environment.

However, if petroleum or other chemical facilities were a target for vandalism or large-scale fires

occurred, the impact on the environment could be significant.
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' Economic Condition of the State: Civil unrest could prove economically crippling to the State of New

Jersey. Large-scale events are usually accompanied by wide-spread absenteeism and damage to

private property.

' Public Confidence in the State's Governance: If an event becomes prolonged or is perceived to be

mismanaged, it could greatly decrease public confidence in the governance of the State. If the

response is seen to be inadequate, individuals may attempt to protect their property by their own

means and further degrade the situation.

Civil disturbances often occur with little to no warning; however, certain events may trigger riots. As

demonstrated in the Past Occurrences and Losses section and discussions regarding severity, riots can occur as

a result of controversial court rulings, unfair working conditions, or general unrest. Riots can also be triggered

as a result of favorable or unfavorable sports outcomes. Thus, generally there will be a certain degree of

warning time that a riot may occur; however, achieving certainty that an incident is imminent is not possible.

Civil disorders can result in numerous secondary hazards. Depending on the size and scope of the incident,

civil unrest may lead to widespread urban fire, utility failure, transportation interruption, and environmental

hazards. The most significant impact of civil unrest is the secondary hazard of interruption of continuity of

government, which can also lead to several of the aforementioned secondary hazards. The extent of secondary

hazards will vary significantly based on the extent and nature of the civil unrest.

In the State of New Jersey, a municipality in which a civil disorder occurs bears the first and primary

responsibility to control the disturbance. Civil unrest that remains uncontrolled warrants local mutual aid from

neighboring municipal and/or county resources. If the civil unrest remains beyond the capabilities of local law

enforcement agencies alone, limited State Police assistance may be requested. If the restoration of law and

order is beyond local, county and state abilities, the Governor may declare a State of Emergency calling on

federal support such as the New Jersey National Guard to restore order (New Jersey State HMP 2011).

Civil disorder can also be identified as crime, which is classified into four major classifications: violent crime,

property crime, public order crime, and hate crime. Violent crimes are physical acts against an individual such

as murder, robbery, or assault. Property crimes are acts against the property of others such as burglary, theft,

or vandalism. Public order crimes are crimes that have no specific victim, such as prostitution, drugs, or

insider trading. Hate crimes can be either violent or property crimes motivated by bias against a particular

social group (Essex County HMP 2007).

8ODBSJON

Government facilities, landmarks, prisons, and universities are common sites where crowds and mobs may

gather. The concentration of buildings in and density of northeastern New Jersey, and State government

buildings in Trenton may be targets of civil disturbance. New Jersey also has correctional facilities, treatment

units, and youth development centers, as well as federal prison facilities and local and private facilities

throughout the State that may be targets for civil unrest.

3WSFNS

The magnitude or severity of a civil disorder depends on the nature of the disturbance. They can take form as

small gatherings or large groups blocking access to buildings or disrupting normal activities. They can range

from peaceful sit-ins to a full-scale riot.

=QFUJOTR <DDTQQFNDFR BNE 8ORRFR

Many sources provided historical information regarding previous occurrences and losses associated with civil

disorders events throughout Essex County. With so many sources reviewed for the purpose of this HMP, loss
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and impact information for many events could vary depending on the source. Therefore, the accuracy of

monetary figures discussed is based only on the available information identified during research for this HMP.

Between 1954 and 2014, the State of New Jersey has not been included in any FEMA civil disorder related

disasters (DR) or emergencies (EM) (FEMA 2014).

For this 2015 Plan Update, known civil disorder events that have impacted Essex County between 2007 and

2014 are identified in Table 5.4.11-1. With civil disorder documentation for New Jersey and Essex County

being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.11-1 may not

include all events that have occurred in the County.
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Civil disorder incidents are often spontaneous and can occur at any time. When they do occur, they have the

potential to become extremely disruptive and difficult to control. This makes it difficult to predict the

probability of future occurrences. However, it can be assumed that civil disorders will continue to occur in

Essex County. These types of civil disorders include marches, protests, demonstrations, and gatherings

throughout the County.

In Section 5.3, the identified hazards of concern for Essex 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 civil disorder in the County is considered

j\PPN`V\[NYk (likely to occur within 100 years, as presented in Table 5.3-3).

1LJMBSF 1IBNHF 7MPBDSR

Because civil unrest is a short-term, human-caused hazard, no climate change impacts are associated with the

hazard.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the civil disorder hazard, all of Essex County has been identified as the hazard area. Therefore, all

assets in the County (population, structures, critical facilities and lifelines), as described in the County Profile

(Section 4), are vulnerable to civil disorders. The following text evaluates and estimates the potential impact

of the civil disorder hazard on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

<UFQUJFV OG ATLNFQBCJLJSX

Overall, it is difficult to quantify potential losses of civil disorder due to the many variables and human

elements.

2BSB BNE 9FSIOEOLOHX

For this hazard, data was obtained from Essex County and the Planning Committee.

7MPBDS ON 8JGF% 6FBLSI BNE >BGFSX

The entire County is considered vulnerable to this hazard. Potential losses from civil disorder incidents

include human health and life and property resources. Civil disorder incidents can lead to injury and/or death

for both the involved persons and the innocent bystanders. If a civil disorder turns violent, they can lead to

injury and/or death for personnel responding to the incident. The number of people exposed to a civil disorder

depends on the population density. Increases in population or the hosting of major political, economic or

social events could increase the likelihood and severity of a civil disorder incident.

7MPBDS ON 5FNFQBL 0TJLEJNH >SODK

The general building stock of Essex County may be damaged or destroyed during a civil disorder incident.

Depending on the scale of the incident, damages could range from broken windows to the destruction of major

pieces of infrastructure.

7MPBDS ON 1QJSJDBL 4BDJLJSJFR

Critical facilities may be targets for civil unrest disturbances. Refer to Section 4, County Profile, which

summarizes the number and type of critical facilities in Essex County. Disruptions to critical facilities may

have cascading secondary effects such as power outages and utility failure. Because these facilities are

vulnerable to civil disorders and may be a focal point during a protest, these facilities will need to be protected

during incidents.

7MPBDS ON 3DONOMX

Civil disorder events can have negative economic and social effects on Essex County as a whole. Economic

conditions could be adversely affected and dependent upon time and length of cleanup and investigation of the

incident. Some incidents may target the business sector, impacting the economy of that municipality where the
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exposed to the effects of civil disorders.

4TSTQF 5QOVSI BNE 2FUFLOPMFNS

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the civil disorder hazard because the

entire County is exposed and vulnerable. An increase in development and population has the ability to

increase the likelihood of a civil disorder incident. Future migration to larger jurisdictions may also increase

the likelihood of a civil disorder incident. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

3GGFDS OG 1LJMBSF 1IBNHF ON ATLNFQBCJLJSX

Because a civil disorder is a short-term, human-caused hazard, no climate change impacts are associated with

the hazard.

1IBNHF OG ATLNFQBCJLJSX

DcR_NYY' aUR 8\b[afk` cbY[R_NOVYVaf UN` [\a PUN[TRQ N[Q aUR R[aV_R 8\b[af dVYY P\[aV[bR a\ OR Re]\`RQ N[Q

vulnerable to civil disorder events.

/EEJSJONBL 2BSB BNE ;FWS >SFPR

For the Plan Update, any additional information regarding localized concerns and past impacts will be

collected and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts

could include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the cyber attack hazard in Essex County.

'%&) 7G=I ;K@=NA ,D=ICAM

( For the 2015 Plan Update, cyber attack is included as a hazard of concern for Essex County. Cyber attack
was not profiled in the 2008 HMP.

( The hazard profile is new for the 2015 Plan Update and includes a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the cyber attack hazard is discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.
( The vulnerability assessment is a new addition for the cyber attack hazard. It directly follows the hazard

profile.

)$($&'$& 7LJBEGA

1=T=L@ -AM?LEKNEJI

A cyber attack is a crime both intentional and malicious in nature. It compromises the digital infrastructure of

a person or organization, often for financial or terror-related reasons. Such attacks vary in nature and are

perpetrated using digital mediums or sometimes social engineering to target human operators. Generally,

attacks last minutes to days, but large scale events and their impacts can last much longer (NYS HMP 2014).

Cyber attacks differ by motive, attack type and vector, and perpetrator profile. Motives for cyber attacks can

vary, ranging from the pursuit of financial gain to political or social aims. Cyber threats are difficult to

identify and comprehend. Types of threats include viruses erasing entire systems, intruders breaking into

flfgX`f TaW T_gXe\aZ Y\_Xf) \agehWXef hf\aZ fb`XbaXsf cXefbaT_ Vb`chgXe gb TggTV^ bg[Xef) be \agehWXef fgXT_\aZ

confidential information. The spectrum of cyber risks is limitless, with threats having a wide-range of effects

on the individual, community, organizational, and national threat (FEMA 2013). These risks include:

' Organized cyber crime, state-sponsored hackers, and cyber espionage can pose national security risks

to the U.S.

' Transportation, power, and other services may be disrupted by large scale cyber incidents. The extent

of the disruption is highly uncertain as it will be determined by many unknown factors such as the

target and size of the incident.

' Vulnerability to datT UeXTV[ TaW _bff \aVeXTfXf \Y Ta beZTa\mTg\basf aXgjbe^ \f Vb`ceb`\fXW+

Information about a company, its employees, and its customers can be at risk.

' Individually-owned devices such as computers, tablets, mobile phones, and gaming systems that

connect to the internet are vulnerable to intrusion. Personal information may be at risk without proper

security (FEMA 2013).

Cyber terrorism is the use of existing computers and information, particularly over the Internet, to cause

physical or financial harm or a severe disruption of infrastructure service. Transportation, public safety, and

utility services are all critical, and are highly dependent on information technology. The motive behind such

disruptions can be driven by religious, political, or other objectives. Three kinds of attacks that can be

conducted on computers include attacks of physical means, electronic means, and attacks using malicious code

(Waldron 2011). Specifically, these types of include:
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' Directing conventional kinetic weapons against computer equipment, a computer facility, or
transmission lines to create a physical attack that disrupts the reliability of equipment.

' The power of electromagnetic energy, most commonly in the form of an electromagnetic pulse
(EMP), can be used to create an electronic attack (EA) directed against computer equipment or data
transmissions. By overheating circuitry or jamming communications, an EA disrupts the reliability of
equipment and the integrity of data.

' Malicious code can be used to create a cyber attack, or computer network attack (CNA), directed
against computer processing code, instruction logic, or data. The code can generate a stream of
malicious network packets that can disrupt data or logic through exploiting vulnerability in computer
software, or a weakness in the computer security practices of an organization. This type of cyber
attack can disrupt the reliability of equipment, the integrity of data, and the confidentiality of
communications (Wilson and Clay 2007)

Cyber terrorists typically have two broad motivations to carry out an attack. These motivations include:

' Effects-based: Cyber terrorism exists when computer attacks result in effects that are disruptive
enough to generate fear comparable to a traditional act of terrorism.

' Intent-based: Cyber terrorism exists when unlawful or politically motivated computer attacks are done
to intimidate or coerce a government or people to further a political objective, or to cause grave harm
or severe economic damage (Rollins and Clay 2007).

In terms of specific attacks on computers, cyber terrorists have the ability to attack several types of computer

systems in a variety of ways. The systems include:

' All system and network devices BIND weaknesses: The Berkeley Internet Name Domain (BIND)
package is the most widely used implementation of Domain Name Service (DNS) by which systems
on the Internet are located by name, without having to know specific Internet protocol (IP) addresses.
In a typical example of a BIND attack, intruders erase system logs and install tools to gain
administrative access. They then compile and install Internet Relay Chat (IRC) utilities and network
scanning tools, which are used to scan more than a dozen class-B networks in search of additional
systems running vulnerable versions of BIND. In a matter of minutes, they can use the compromised
system to attack hundreds of remote systems.

' Vulnerable Common Gateway Interface (CGI) programs and application extensions (such as
ColdFusion) installed on Web servers (multiple UNIX and Linux systems): Most Web servers support
CGI for data collection and verification. Intruders are known to have exploited vulnerable CGI
programs to vandalize Web pages and steal credit cards.

' RPC weaknesses (all Web servers): Remote procedure calls (RPC) allow programs on one computer
to execute programs on a second computer. They are widely used to access network services such as
shared files in the Network File System (NFS). There is compelling evidence that the vast majority of
service attacks launched during 1999 and early 2000 were executed by systems that had been
victimized because they had RPC vulnerabilities. In 1998, the broadly successful attack on U.S.
military systems during the Solar Sunrise incident also exploited an RPC flaw found on hundreds of
Department of Defense systems.

' RDS security hole in Microsoft IIS (multiple UNIX and Linux systems): Programming flaws in
E\VebfbYgsf BagXeaXg BaYbe`Tg\ba JXeiXe 'BBJ( hfXW gb [bfg jXUf\gXf WXc_blXW ba E\VebfbYg N\aWbjf
NT and Windows 2000 are employed by malicious users to run remote commands with administrator
privileges. Experts j[b WXiX_bcXW g[X pKbc KXaq list of the most exploited internet security flaws
believe that exploits of other IIS flaws, such as .HTR files, are at least as common as exploits of
Remote Desktop Services (RDS).
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' Sadmind (Solaris machines only): Global file sharing and inappropriate information sharing via
NetBIOS and Windows NT ports allow file sharing over networks. When improperly configured, they
can expose critical system files or give full file system access to hostile parties.

' User IDs, especially root/administrator with no or weak passwords (UNIX, Windows, and Macintosh
systems)7 Jb`X flfgX`f Vb`X j\g[ pWX`bq be pZhXfgq TVVbhagf j\g[ ab cTffjbeWf be j\g[ j\WX_l-
known default passwords. Service workers often leave maintenance accounts with no passwords,
while some database management systems install administration accounts with default passwords. In
addition, busy system administrators often select system passwords that are easily ghXffTU_X 'p_biX)q
p`baXl)q pj\mTeWq TeX Vb``ba( be hfX T U_Ta^ cTffjbeW+ ETal TggTV^Xef gel WXYTh_g cTffjbeWf TaW
then try to guess passwords before resorting to more sophisticated methods.

' IMAP and POP buffer overflow vulnerabilities or incorrect configuration (all systems): Internet
message access protocol (IMAP) and Post Office Protocol (POP) are popular remote access mail
protocols, allowing users to access their e-`T\_ TVVbhagf+ K[X pbcXa TVVXffq aTgheX bY g[XfX fXei\VXf
makes them especially vulnerable to exploitation because openings are frequently left in firewalls to
allow for external e-mail access. Attackers who exploit flaws in IMAP or POP often gain instant root-
level control.

' Default SNMP community strings set to ppublicq and pprivateq '`h_g\c_e UNIX and Linux systems):
The Simple Network Management Protocol (SNMP) is widely used by network administrators to
monitor and administer all types of network-connected devices, ranging from routers to printers to
Vb`chgXef+ JFEH hfXf Ta haXaVelcgXW pVb``ha\gl fge\aZq Tf \gf ba_l Thg[Xag\VTg\ba `XV[Ta\f`+
Lack of encryption is creates one level of security vulnerability, but the default community string used
Ul g[X iTfg `T]be\gl bY JFEH WXi\VXf \f pchU_\V,q j\g[ T YXj V_XiXe aXgjbe^ Xdh\c`Xag iXaWbef
chanZ\aZ g[X fge\aZ gb pce\iTgX,q which presents a greater security risk. Attackers can use this
vulnerability in SNMP to reconfigure or shut down devices remotely.

In addition to the motivations for cyber terrorism and the vulnerable systems, cyber attacks can be further

divided by the complexity of the attack. The categories of attacks include:

' Simple-Unstructured: Simple-unstructured attacks are the most common. These are amateurish attacks
with relatively minimal consequences.

' Advanced-Structured: Advanced-structured attacks are more sophisticated and consequential, and
have a greater emphasis on targeting victims prior to an attack, resulting in a more debilitating effect.

' Complex-Coordinated: Complex-coordinated attacks are the most advanced and most troublesome
type of attack where success could mean a network shutdown.

Because virtually all critical systems are reliant upon computer systems, the secondary hazards that could

result from a cyber terrorism attack could be devastating. For example, many bY FXj CXefXlsf ebTWjTl

systems rely on sophisticated traffic control systems that prevent gridlock and accidents daily. Without these

systems, the risk of not only auto accidents increases but also hazardous materials in-transit incidents.

Additionally, a cyber attack on a nuclear power plant could have devastating consequences should the plant

suffer an intentional catastrophic failure. A cyber attack could also completely incapacitate the

communications infrastructure not only in New Jersey but across the United States, leading to disturbing

secondary consequences and hazards. Because the power grid is also largely controlled by computer systems, a

widespread power outage is also a possibility. A failure of the power grid would impact individuals reliant on

power such as those with medical needs. The number of critical systems reliant on computer systems are

numerous, thus disruption of one or more of the systems would cause severe secondary-cascading hazards.

Ba >ffXk <bhagl) g[X HebfXVhgbesf GYY\Ve formed a Cyber Crimes Unit in December 2010. This was created to
investigate child pornography, computer fraud, and the use of the internet and other technology in crimes. The
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Cyber Crimes Unit works with local, state and federal law enforcement agencies (Essex County Prosecutors
Office 2014).

3J?=NEJI

Cyber threats to critical infrastructures can be posed by anyone with the capability, technology, opportunity,

and intent to do harm. Potential threats can be foreign or domestic, internal or external, State-sponsored or a

single rogue element. Terrorists, insiders, disgruntled employees, and hackers are included in this profile. The

fact that most of the nation's vital services are delivered by private companies creates a significant challenge in

assigning the responsibility for protecting our critical infrastructures from cyber attacks. Across New Jersey,

countless systems rely on computers for day-to-day operations including but not limited to traffic signals,

power plants, HVAC systems, as well as syfgX`f eXfcbaf\U_X Ybe Xafh\aZ FXj CXefXlsf State government can

operate. While these are just a few examples of critical systems vulnerable to cyber attacks, it should be noted

g[Tg Ta TggTV^ Vbh_W Ve\cc_X abg ba_l g[X bcXeTg\baf bY FXj CXefXlsf flfgX`f Uut also the economy (New Jersey

State HMP 2014).

New Jersey remains a valuable target as it possesses a wealth of critical information infrastructure, much of

which is inherently interdependent. New Jersey is strategically located along a heavy transit corridor for people

and goods, and is a major node along the fiber path through the northeastern United States, connecting New

Jersey to Philadelphia and Washington, D.C. Furthermore, New Jersey is one of the wealthiest states in the

country and is home to `Tal ?beghaX 2-- Vb`cTa\Xf+ 9al W\fehcg\ba gb g[X JgTgXsf XVbab`l Vbh_W [TiX T

WeTfg\V \`cTVg ba g[X aTg\baT_ XVbab`l TaW g[hf g[X aTg\basf XVbab`\V fgTU\_\gl 'New Jersey Office of

Homeland Security and Preparedness [NJ OHSP] 2008).

In Essex County, there are several Fortune 500 companies. Prudential Financial is located in Newark, ranking

1st in the State for revenue ($84.8 billion). Automatic Data Processing in located in Roseland, ranking 8 th in

the State for revenue ($10.7 billion). Lastly, Public Service Enterprise Group is located in Newark and ranks

9th in the State for revenue ($9.8 billion) (Choose New Jersey 2013). 9al W\fehcg\ba \a g[X <bhaglsf

ZbiXea`Xag Vbh_W [TiX Ta \`cTVg ba g[X JgTgXsf XVbab`l+

.RNAIN

A cyber attack can affect a variety of sectors with potentially severe consequences. The following areas may

be affected by an attack:

' Health and safety of persons in affected areas: No direct loss of life is expected from an attack.
Indirect injuries or deaths may result from secondary effects to critical life-sustaining resources such
as energy and water.

' Health and safety of response personnel: No direct affects to the health and safety of response
personnel are expected; however, critical response systems may be affected.

' Continuity of operations: Severe effects to continuity of operations could result if a cyber attack
reached critical operational systems or systems that were needed to carry out the operation.

' Property, facilities, and infrastructure: Effects can range from annoyance to complete shutdown of
critical infrastructures caused by infiltration of supervisory control and data acquisition (SCADA)
systems. Secondary effects could disturb public welfare and property by denying services or
providing false readings.

' Delivery of services: Cyber attacks may affect delivery of services if the system was infiltrated and
directed to malfunction by self-destructing or overloading.

' Environment: Generally, cyber terrorism has no direct effect on the environment; however, the
environment may be affected should a release of a hazardous material occur because of critical
infrastructure failure.
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' Economic and financial conditions: Because of the heavy reliance on the electronic transfer of
economic and commercial information, the economy could be affected by communication
difficulties.

' Regulatory and contractual obligations: Cyber attacks would have no significant effect on regulatory
or contractual obligations, other than the possible elimination of electronic records, which would
affect both.

' Reputation of the entity: If exposed vulnerabilities were known and not reduced or eliminated before
the attack, the entity would suffer major damage to their reputation for not taking action before the
incident.

The extent, nature, and timing of cyber incidents are impossible to predict. There may or may not be any

warning. Some cyber incidents take a long time (weeks, months or even years) to be discovered and identified

(FEMA 2013). The magnitude of severity of an incident will vary greatly based on the extent and duration of

the impact. The extent will also vary based upon which specific system is affected by an attack, the warning

time, and the ability to preempt an attack.

A cyber terrorism attack can occur with relatively little or no warning. The New Jersey Office of Homeland

and Preparedness is charged with gathering intelligence and monitoring cyber terrorism threats affecting the

State. At the federal level, numerous agencies (such as FBI and CIA) are working collaboratively to thwart

cyber terrorism attacks. The warning time depends upon the ability of these agencies to recognize that a threat

exists and their ability to stop the attack. Even with these agencies on task to monitor cyber threats, a cyber

attack can occur with no warning.

The Multi-State Information Sharing and Analysis Center (MS-ISAC) created the Cyber Alert Level Indicator.

It shows the current level of malicious cyber activity and reflects the potential for, or actual damage. There are

five cyber alert levels: low, guarded, elevated, high, and severe. Each level is indicated by a color. The

following is additional information regarding these levels:

' Low n Indicates a low risk. No unusual activity exists beyond the normal concern for known hacking

activities, known viruses, or other malicious activity.

' Guarded n Indicates a general risk of increased hacking, virus, or other malicious activity. The

potential exists for malicious cyber activities, but no known exploits have been identified, or known

exploits have been identified but no significant impact has occurred.

' Elevated n Indicates a significant risk due to increased hacking, virus, or other malicious activity

which compromises systems or diminishes service. At this level, there is known vulnerabilities that

are being exploited with a moderate level of damage or disruption, or the potential for significant

damage or disruption is high.

' High - Indicates a high risk of increased hacking, virus or other malicious cyber activity which targets

or compromises core infrastructure, causes multiple service outages, multiple system compromises or

compromises critical infrastructure. At this level, vulnerabilities are being exploited with a high level

of damage or disruption, or the potential for severe damage or disruption is high.

' Severe - Indicates a severe risk of hacking, virus or other malicious activity resulting in wide-spread

outages and/or significantly destructive compromises to systems with no known remedy or debilitates

one or more critical infrastructure sectors. At this level, vulnerabilities are being exploited with a

severe level or wide spread level of damage or disruption of Critical Infrastructure Assets.

Currently, there is no official index for measuring the severity of a cyber attack. The Gibson Index is a

ranking system for the relative severity of cyber attacks. It ranges from zero to seven, with seven being the

most severe class of attack, resulting in multiple intentional deaths and/or egregious financial/economic

damage. It is an open-source ranking system created in February 2013 that is widely used in cyber threat



-20;376 '#&#$%( ,394 )99299526; 8 *</28 );;.04

260 (&&& 4;K;D< 6?F?>;F?BA 8@;A 9C<;F= B 3EE=I 1BGAFJ# 7=H 5=DE=J +%*%'($,

5;AG;DJ (&'+

analysis (Gibson Index 2014) (http://www.gibsonindex.org/overview/). The following describes each of the

levels:

' Gibson Level Zero n A level 0 is one that causes little to no disruption/damage, or is the result of

mitigating circumstance.

' Gibson Level One n A level 1 event is one that has some small real-world consequences, but can often

have non-malicious explanations. Typically, such an event would only target one website or computer

network. Certain data leaks can be seen as Level 1 events, especially if the data being leaked is

something that should be publicly available to begin with.

' Gibson Level Two n Level 2 attacks have a clear malicious intent and can result in longer outages,

more significant privacy issues, and generally more damage than Level 1 threats.

' Gibson Level Three n Minor financial damages and moderate privacy implications, generally

stemming from a partial penetration of systems.

' Gibson Level Four n Major financial damages or privacy implications. Well-defended systems

breached by vulnerability, with a clear intention of theft or destruction.

' Gibson Level Five n Systematic, coordinated, broad penetration of a multitude of networks, likely

perpetrated by a well-funded large team or nation-state.

' Gibson Level Six n This level remains mostly theoretical. It consists of attacks that manifest

themselves in real-world, targeted, intentional damage.

' Gibson Level Seven n This level would result in mass casualties from intentional, targeted efforts

(Gibson Index 2014).

7LAPEJOM 6??OLLAI?AM =I@ 3JMMAM

While no major direct cyber attacks have affected New Jersey or its counties, as mentioned, cyber terrorism is

an emerging hazard that can impact the JgTgXsf computer infrastructure and the systems and services that are

provided to the public. Across the United States, concerns over cyber terrorism are growing; former FBI

director Louis Freeh warns that cyber terrorism could have a crippling effect in the United States (ANI 2013).

A few smaller-scale attacks have occurred in New Jersey. Local animal rights extremists have carried out

minor cyber attacks, employing low-level techniques targeting Internet sites and e-mail systems of companies

and businesses associated with animal research programs in New Jersey.

7LJ>=>EGENS JB /ONOLA 6??OLLAI?AM

It is expected for cyber attacks to have a significant impact throughout the U.S. The level of success of an

attack and the subsequent damage it can create will vary greatly. With the growing popularity and use of

computers, there has been a significant increase in investigations where computers are being utilized for the

commission of fraud and identify theft. However, the probability of a cyber attack that will affect Essex

County is difficult to calculate. It is estimated that Essex County will continue to experience direct and

indirect impacts of cyber attacks and its impacts on occasion.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for cyber attacks in the County is considered

rbVVTf\baT_s '_\^X_l gb bccur within 100 years, as presented in Table 5.3-3).

,GEH=NA ,D=ICA 2HK=?NM

Because cyber attacks are human-caused, no climate change impacts are associated with the hazard.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the cyber attack hazard, all of Essex County is exposed to this hazard. Therefore, all assets in the

County (population, structures, critical facilities and lifelines), as described in the County Profile (Section 4),

are exposed and potentially vulnerable to a cyber attack. The following text evaluates and estimates the

potential impact of the drought hazard on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Effect of climate change on vulnerability
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

6PALPEAQ JB <OGIAL=>EGENS

The entire County is vulnerable to a cyber attack. Because it is difficult to predict the particular target of cyber

terrorism, assessing vulnerability to the hazard is also difficult. All populations who directly use a computer or

those receiving services from automated systems are vulnerable to cyber terrorism. Although all individuals in

Essex County are vulnerable to an attack, certain types of attacks would impact specific segments of the

population.

If the cyber attack gTeZXgXW g[X JgTgXsf cbjXe be hg\_\gl Ze\W) individuals with medical needs would be impacted

the greatest. These populations are most vulnerable because many of the life-saving systems they rely on

require power. Also, if an attack occurred during months of extreme hot or cold weather) g[X <bhaglsf elderly

population (those 65 years of age and older) would be vulnerable to the effects of the lack of climate control.

These individuals would require shelter or admission to a hospital. Other populations vulnerable to the

secondary effects of cyber terrorism are young children.

If a cyber attack targeted a facility storing or manufacturing hazardous materials, individuals living adjacent to

these facilities would be vulnerable to the secondary effects, should the attack successfully cause a critical

failure at that facility. Individuals living within 10 miles of a nuclear power plant would be vulnerable should

an attack occur at that caused a failure at a facility.

-=N= =I@ 4ANDJ@JGJCS

For this hazard, data was obtained from Essex County and the Planning Committee.

2HK=?N JI 3EBA# 1A=GND =I@ 8=BANS

Cyber attacks can affect the entire population of Essex County. They can also have a damaging effect on

public trust in systems that are traditionally considered stable and secure. Cyber attacks can also have

extensive economic impacts. Companies and government services can lose large sums of unrecoverable

revenue from site down-time and possible compromise of sensitive confidential data.

9 f\Za\Y\VTag cbeg\ba bY FXj CXefXlsf XVbab`l \f XkcbfXW gb g[X XYYXVgf bY cyber attacks, including Essex

<bhaglsf XVbab`l. Cyber crimes against banks and other financial institutions can cost many hundreds of

millions of dollars every year. Cyber theft of intellectual property and business-confidential information can

cost developed economies billions of dollarsohow many billions is an open question. These losses could be
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considered simply the cost of doing business, or they could be a major new risk for companies and nations as

these illicit acquisitions damage global economic competitiveness and undermine technological advantage

(McAfee 2013).

The cost of malicious cyber activity involves more than the loss of financial assets or intellectual property.

Cyber Ve\`Xf VTa VThfX WT`TZX gb T Vb`cTalsf UeTaW TaW eXchgTg\ba) Vbafh`Xe _bffXf Yeb` YeThW) g[X

opportunity costs of service disruption and pV_XTa\aZ hcq TYgXe VlUXe \aV\WXagf) TaW g[X Vbfg bY \aVeXTfXW

spending on cybersecurity (McAfee 2013).

In the United States, the costs of cyber terrorism is estimated somewhere between $24 billion and $120 billion

annually. These costs represent approximately 0.2% to 0.8% of the total GDP in the United States (McAfee

2013).

2HK=?N JI 0AIAL=G +OEG@EIC 8NJ?F

A cyber attack can have effects on the general building stock in Essex County, both public and private

infrastructures. Cyber attacks can cause physical damage if real assets or the end consumers are affected by

service disruption (New York City HMP 2014).

2HK=?N JI ,LENE?=G /=?EGENEAM

Critical facilities are vulnerable to cyber attacks based on the significance of the facilities, and the potential to

interrupt critical systems in the County. As previously mentioned, many critical facilities are reliant upon

computer networks to monitor and control critical functions. A cyber attack could result in catastrophic failure

of one of these facilities. The power grid is reliant upon computer systems to distribute power to the State. An

attack could disrupt power to millions of New Jersey residents. This is just one example of how critical

facilities are vulnerable to cyber attacks. Given the importance of critical facilities to daily living activities,

facilities are highly vulnerable to cyber attacks.

2HK=?N JI NDA .?JIJHS

Given the proliferation of electronic commerce and the reliance on electronics, virtually all elements of New

CXefXlsf economy are vulnerable to cyber attacks. The secondary impacts of a significant attack would be

devastating to the economy. For example, an attack that caused the loss of power to hundreds of thousands of

businesses during peak holiday shopping months could potentially cost the State millions of dollars in tax

eXiXahX \Y g[XfX Uhf\aXffXf jXeX V_bfXW+ 9WW\g\baT__l) T W\fehcg\ba \a FXj CXefXlsf `TahYTVghe\aZ)

agricultural, or tourism sectors would have devastating impacts on the economy. While it is difficult to

quantitatively measure the economic impact of a cyber terrorism attack, it is safe to say that the impact would

be great, thus the economy is vulnerable to cyber terrorism attacks.

/ONOLA 0LJQND =I@ -APAGJKHAIN

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the cyber attack hazard because the

entire County is exposed and vulnerable. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

.BBA?N JB ,GEH=NA ,D=ICA JI <OGIAL=>EGENS

Because cyber attacks are human-caused, no climate change impacts are associated with the hazard.
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GiXeT__) g[X <bhaglsf ih_aXeTU\_\gl [Tf abg V[TaZXW TaW g[X Xag\eX <bhagl j\__ Vbag\ahX gb UX XkcbfXW TaW

vulnerable to civil disorder events.

*@@ENEJI=G -=N= =I@ 5ARN 8NAKM

For the Plan Update, any additional information regarding localized concerns and past impacts will be

collected and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts

could include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous

occurrences and losses, probability of future occurrences, and impact of climate change) and vulnerability

assessment for the disease outbreak hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# For the 2015 Plan Update, disease outbreak is included as a hazard of concern for Essex County. It
was not profiled in the 2008 Plan.

# The hazard profile is new for the 2015 Plan Update and includes a detailed hazard description,
location, extent, previous occurrences, probability of future occurrence, and potential change in
climate and its impacts on the disease outbreak hazard is discussed.

# Previous occurrences were updated with events that occurred between 2007 and 2014.
# The vulnerability assessment is a new addition for the disease outbreak hazard. It directly follows the

hazard profile.

2+1+.0+. IdaX[^W
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An outbreak or an epidemic exists when there are more cases of a particular disease than expected in a

given area, or among a specific group of people, over a particular period of time. An aggregation of cases

in a given area over a particular period, regardless of the number of the number of cases, is called a

cluster. In an outbreak or epidemic, it is presumed that the cases are related to one another or that they

have a common cause (Center for Disease Control [CDC] 2004).

Of particular concern in Essex 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 has 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 2013a).

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 mirco-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 2013b).
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For the purpose of this HMP Update, the following arboviruses will be discussed in further detail: West

Nile Virus, Eastern equine encephalitis virus, St. Louis encephalitis virus, La Crosse encephalitis (LCE),

and Lyme disease. Influenza will also be discussed due to several outbreaks in the past five years.

QZhi H^aZ P^gjh

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. WNV 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).

?VhiZgc ?fj^cZ ?cXZe]Va^i^h

Eastern equine encephalitis (EEE) is a virus disease of wild birds that is transmitted to horses and humans

by mosquitoes. It is a rare but serious viral infection. EEE is most common in the eastern half of the U.S.

and is spread by the bite of an infected mosquito. EEE can affect humans, horses, and some birds. The

risk of getting this virus is highest from late July through early October (New Jersey Department of

Health 2012a). New Jersey represents a major focus for the infection with some form of documented

viral activity nearly every year. Horse cases are most common in the southern half of New Jersey because

the acid water swamps that produce the major mosquito vectors are especially prevalent on the southern

coastal plain (Crans 2013).

Mi* Fdj^h ?cXZe]Va^i^h

St. Louis Encephalitis (SLE) is a rare but serious viral infection. It is transmitted to humans by the bite of

an infected mosquito. Most cases of SLE disease have occurred in eastern and central states. Most

persons infected with SLE have no apparent illness. Initial symptoms of those who become ill include

fever, headache, nausea, vomiting, and tiredness. Severe neuroinvasive disease (often involving

encephalitis, an inflammation of the brain) occurs more commonly in older adults (CDC, 2010).

FV =gdhhZ ?cXZe]Va^i^h

La Crosse Encephalitis (LAC) is transmitted to humans by the bite of an infected mosquito. Most cases

of LAC occur in the upper Midwestern, mid-Atlantic and southeastern states. Many people infected with

LAC have no apparent symptoms. Among people who become ill, initial symptoms include fever,

headache, nausea, vomiting, and tiredness. Some of those who become ill develop severe neuroinvasive

disease (Center for Disease Control [CDC], 2009).

FnbZ >^hZVhZ

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).
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Cc[ajZcoV

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).

?WdaV P^gjh

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).

EaUSf[a`

New Jersey’s geographic and demographic characteristics make it particularly vulnerable to importation

and spread of infectious diseases. All 21 counties in New Jersey have experienced the effects of a

pandemic or disease outbreak. In terms of pandemic influenza, all counties may experience pandemic

influenza outbreak caused by factors such as population density and the nature of public meeting areas.

Densely populated areas will spread diseases quicker than less densely populated areas. Figure 5.4.13-1

shows population density throughout the State. This figure indicates that Essex County contains many

densely populated areas throughout the County. Additionally, much of the State can experience other

diseases such as WNV due to the abundance of water bodies throughout the State, which provide a

breeding ground for infected mosquitos. Figure 5.4.13-2 shows the locations of water sources throughout

the State and Essex County.

Essex County’s population density and the presence of Newark Liberty International Airport in the

County serving as a hub for international travel makes Essex County a logical location to implement

efforts to contain the highly infectious Ebola virus. On October 16, 2014 active screening began at

Newark Liberty International Airport, located in Essex County, for passengers who had begun their travel

in an affected West African country. New Jersey Office of Homeland Security and Preparedness (OHSP)
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is working with Customs Border Patrol to document the number of passengers screened per incoming

flight. The Department of Human Services has made temporary housing arrangements for asymptomatic

at-risk individuals who are non-New Jersey residents but are in transit to other domestic destinations upon

arrival at Newark Liberty International Airport. Governor Christie has designated three hospitals in the

State to treat potential patients with Ebola, one of which is the University Hospital in the City of Newark.
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?[YgdW 2+1+.0* .+ GWi CWdeWk Iabg^Sf[a` =W`e[fk %M`[fWV KfSfWe <W`ege /-.-&

OdjgXZ7 Qc^iZY OiViZh @Zchjh /-.-8 KZl GZghZn DZd\gVe]^X Fc[dgbVi^dc KZildg` %KGDFK&
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?[YgdW 2+1+.0* /+ OSfWd KagdUWe [` GWi CWdeWk

OdjgXZ7 KGDFK
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>jfW`f

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. Each of these viruses can impact most areas of New

Jersey, including Essex County.

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

Essex County.

QZhi H^aZ P^gjh

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 5.4.13-3 shows the activity of WNV over time in North

America, from 1999 to 2002.

?[YgdW 2+1+.0* 0+ OGN 9Uf[h[fk HhWd L[_W [` GadfZ 9_Wd[US

OdjgXZ7 QODO) /-./

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 5.4.13-4 illustrates WNV activity in the U.S. for 2013.
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?[YgdW 2+1+.0* 1+ OGN 9Uf[h[fk [` fZW M+K+) /-.0

OdjgXZ7 @A@ /-.1

KdiZ7 P]Z X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ BhhZm @djcin+ BhhZm @djcin ^h ^cY^XViZY ]Vh ]Vk^c\ ]jbVc Y^hZVhZ XVhZh dg

egZhjbei^kZ k^gZb^X WaddY Ydcdgh+

?VhiZgc ?fj^cZ ?cXZe]Va^i^h

In the U.S., EEE is reported to the CDC an average of 6 human cases per year (CDC 2010.)

Mi* Fdj^h ?cXZe]Va^i^h

In the U.S., between 80 and 100 cases of La Cross Encephalitis are reported to the CDC.

FV =gdhhZ ?cXZe]Va^i^h

In the U.S., there have been over 4,000 confirmed cases of SLE. Since 1964, the average number of cases

per year is 193.

FnbZ >^hZVhZ

Lyme disease is the most commonly reported vectorborne illness in the U.S. In 2009, it was the fifth

most common nationally notifiable disease. In 2012, 95% of Lyme disease cases in the U.S. were

reported from 13 states, which included New Jersey (CDC 2014). Between 2007 and 2011, there were

649 confirmed cases of Lyme disease in Essex County (CDC 2013). Figure 5.4.13-5 shows the reported

cases of Lyme disease in the northeast U.S. for 2012.
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?[YgdW 2+1+.0* 2+ /-./ JWbadfWV <SeWe aX Ek_W =[eWSeW [` fZW GadfZWSef M+K+

OdjgXZ7 @A@ /-./

KdiZ7 P]Z gZY X^gXaZ ^cY^XViZh i]Z Veegdm^bViZ adXVi^dc d[ BhhZm @djcin+

Figure 5.4.13-6 shows the risk of Lyme disease in the northeastern U.S. The figure indicates that Essex

County is located in a high risk area.
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?[YgdW 2+1+.0* 3+ Ek_W =[eWSeW Ag_S` J[e] FSb [` fZW GadfZWSef M+K+

OdjgXZ7 TVaZ OX]dda d[ MjWa^X EZVai]) /-.0

KdiZ %.&7 >aa d[ BhhZm @djcin adXViZY ^c V ]^\] g^h` VgZV+

The CDC Division of Vector Borne Diseases (DVBD) indicated in 2012 that New Jersey was the state

with the third-highest number of confirmed Lyme disease cases, totaling approximately 2,732 cases. For

total number of cases between 2003 and 2012, New Jersey ranked third highest for the number of

confirmed Lyme disease cases, totaling approximately 31,776 (13.26% of the total reported cases in the

U.S.).

Cc[ajZcoV VcY ?WdaV

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
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infectious diseases will depend on the mode of transmission of a given illness. The Ebola virus is spread

to others through direct contact; it is not spread through the air like influenza.

The severity and length of the next pandemic cannot be predicted; however, experts expect that its effect

on the United States could be severe. Based on previous pandemics and without medications or vaccines

available, it is estimated that a severe pandemic could cause almost 2 million deaths in the United States,

more than nine million hospitalizations, and more than 90 million people ill (New Jersey Department of

Health [NJDOH] 2012).

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 2012).

Figure 5.4.13-7 illustrates the five categories of the PSI.

?[YgdW 2+1+.0* 4+ IS`VW_[U KWhWd[fk B`VWj

OdjgXZ7 KGALE /-./

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
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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 2005). The WHO pandemic phases are outlined in Table 5.4.13-1.

LST^W 2+1+.0*.+ OAH @^aTS^ IS`VW_[U IZSeWe

Phase Description

Interpandemic Phase

Phase 1
No new influenza virus subtypes have been detected in humans. An influenza virus subtype that has caused
human infection may be present in animals. If present in animals, the risk of human infection or disease is

considered to be low.

Phase 2
No new influenza virus subtypes have been detected in humans. However, a circulating animal influenza virus

subtype poses a substantial risk of human disease.

Pandemic Alert Period

Phase 3
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 4
Small cluster(s) of influenza with limited human-to-human transmission, but spread is highly localized,

suggesting that the virus is not well adapted to humans.

Phase 5
Larger cluster(s) of influenza but human-to-human spread is still localized, suggesting that the virus is

becoming increasingly better adapted to humans but may not yet be fully transmissible (substantial pandemic
risk).

Pandemic Period

Phase 6 Disease has increased and sustained transmission in the general population.

Postpandemic Period

Return to the Interpandemic Period (Phase 1)

OdjgXZ7 SEL/--2

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 5.4.13-2 compares the federal and New Jersey

pandemic influenza phases and situations.

LST^W 2+1+.0*/+ ?WVWdS^ S`V GWi CWdeWk IS`VW_[U IZSeWe S`V K[fgSf[a`e

?WVWdS^ IS`VW_[U B`X^gW`lS KfSYW GWi CWdeWk K[fgSf[a`e

0
New domestic outbreak in at-risk country

(WHO Phase 1, 2, or 3)

1

2

Novel (new) influenza virus in birds or other animals outside the U.S.

Novel (new) influenza virus in birds or other animals in the U.S./NJ

1
Suspected human outbreak overseas

(WHO Phase 3)
3 Human case of novel (new) influenza virus outside of the U.S.

2
Confirmed human outbreak overseas

(WHO Phase 4 or 5)

4

5

Human-to-human spread of novel (new) influenza outside the U.S. (no
widespread human transmission)

Clusters of human cases outside the U.S.

3
Widespread human outbreak in multiple locations

overseas
(WHO Phase 6)

4
First human case in North America

(WHO Phase 6)
6

Human case of novel (new) influenza virus (no human spread) in the
U.S./NJ
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LST^W 2+1+.0*/+ ?WVWdS^ S`V GWi CWdeWk IS`VW_[U IZSeWe S`V K[fgSf[a`e

?WVWdS^ IS`VW_[U B`X^gW`lS KfSYW GWi CWdeWk K[fgSf[a`e

5
Spread in the U.S.
(WHO Phase 6)

7

8

9

First case of human-to-human spread of novel (new) influenza in the
U.S./NJ

Clusters of cases of human spread in the U.S./NJ

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

6
Recovery and preparation for subsequent waves

(WHO Phase 5 or 6)
1010 Reduced spread of influenza or end of pandemic

OdjgXZ7 EdbZaVcY OZXjg^in @djcX^a /--38 KGALE /-./

KG KZl GZghZn

Q+O+ Qc^iZY OiViZh

SEL SdgaY EZVai] Lg\Vc^oVi^dc

IdWh[age HUUgddW`UWe S`V EaeeWe

Many sources provided historical information regarding previous occurrences and losses associated with

disease outbreak events throughout New Jersey and Essex County. With so many sources reviewed for

the purpose of this HMP, loss and impact information for many events could vary depending on the

source. Therefore, the accuracy of monetary figures discussed is based only on the available information

identified during research for this HMP.

Between 1954 and 2014, the State of New Jersey was included in one disease outbreak-related emergency

(EM) declaration, classified as a virus threat (EM-3156, May – November 2000). Generally, these

disasters cover a wide region of the State; therefore, they may have impacted many counties. However,

not all counties were included in the disaster declarations. Essex County was included in this declaration

(FEMA 2014).

For this 2015 Plan Update, known disease outbreak events that have impacted Essex County between

2007 and 2014 are identified in Table 5.4.13-3. With disease outbreak documentation for New Jersey and

Essex County being so extensive, not all sources have been identified or researched. Therefore, Table

5.4.13-3 may not include all events that have occurred in the County.
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All of the critical components necessary to sustain the threat of mosquito-borne disease in Essex County

have been clearly documented and appear to be occurring more frequently (i.e., the simultaneous presence

of pathogenic organisms, mosquito species (vectors) capable of transmitting disease, and a susceptible

population). Therefore, based on all available information and available data regarding mosquito

populations, it is anticipated that mosquito-borne diseases will continue to be a threat to Essex County.

Disease-carrying ticks will continue to inhabit the northeast, including Essex 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 Essex County.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of

occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical

records and input from the Planning Committee, the probability of occurrence for disease outbreaks in the

County is considered ‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

<^[_SfW <ZS`YW B_bSUfe

Providing projections of future climate change for a specific region is challenging. Shorter term

projections are more closely tied to existing trends making longer term projections even more

challenging. The further out a prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the northeast U.S. have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an

increase in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent

decade of 2001-2010 (ONJSC 2011). Winter temperatures across the Northeast have seen an increase in

average temperature of 4 °F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the

2020s, the average annual temperature in New Jersey is projected to increase by 1.5°F to 3°F above the

statewide baseline (1971 to 2000), which was 52.7°F. By 2050, the temperature is projected to increase

3°F to 5°F (Sustainable Jersey Climate Change Adaptation Task Force 2013).

ONJSC indicates that both northern and southern New Jersey have become wetter over the past century.

Northern New Jersey’s 1971-2000 precipitation average was over five inches (12%) greater than the

average from 1895-1970. Southern New Jersey became two inches (5%) wetter late in the 20th century.

Average annual precipitation is projected to increase in the region by 5% by the 2020s and up to 10% by

the 2050s. Most of the additional precipitation is expected to come during the winter months (New York
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City Panel on Climate Change [NYCPCC] 2009). In addition, heavy precipitation events have increased

in the past 20 years.

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 may be likely to work synergistically with many of these factors, especially

in populations increasingly subject to massive migration and malnutrition (Harmon 2010).
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified

hazard area. For disease outbreaks, all of Essex County is considered exposed to the hazard. Therefore,

all assets in the County, as described in the County Profile (Section 4), are exposed and potentially

vulnerable. The following text evaluates and estimates the potential impact of disease outbreaks on Essex

County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities,

(4) economy, and (5) future growth and development
# Effect of climate change on vulnerability
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard

Mitigation Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

Disease outbreaks are a significant concern to Essex County, mainly due to its impact on public health

and natural resources. Estimated losses are difficult to quantify; however disease outbreaks can impact

Essex County’s population and economy. Areas with a higher population density will have a higher

exposure to disease outbreaks, especially those populations living in areas prone to mosquitoes and ticks.

Additionally, vulnerable populations such as the young and elderly are considered at higher risk.

=SfS S`V FWfZaVa^aYk

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.

B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

The entire population of Essex County is vulnerable to the disease outbreak hazard. Healthcare providers

and first responders have an increased risk of exposure due to their frequent contact with infected

populations.

B_bSUf a` @W`WdS^ ;g[^V[`Y KfaU] S`V <d[f[US^ ?SU[^[f[We

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

B_bSUf a` >Ua`a_k

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 Essex County, the Department of Public Works has the responsibility for the Mosquito Control

Program (Mosquito Division). This Division utilizes an integrated pest management program which

provides a balanced approach to controlling mosquitos and reducing the annoyance and threat of disease
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carried by this insect. The County uses pesticides to control nuisance and vector-carrying mosquitoes

(Essex County DPW 2014).

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

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. Climate

change accelerates may likely to work synergistically with many of these factors, especially in

populations increasingly subject to massive migration and malnutrition (Harmon 2010).

B_bSUf aX ?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Section 4, areas targeted for future growth and development have been identified across

the County. Any areas of growth could be potentially impacted by the disease outbreak hazard because

the entire planning area is exposed and vulnerable.

<ZS`YW aX Ng^`WdST[^[fk

Overall, the County’s vulnerability has not changed since the 2008 HMP and the entire County will

continue to be exposed and vulnerable to disease outbreaks.

9VV[f[a`S^ =SfS S`V GWjf KfWbe

For the Plan Update, any additional information regarding historic costs incurred to conduct surveillance,

prevent, treat and eradicate disease outbreaks may help with quantifying losses, given a margin of

uncertainty. This data will be developed to support future revisions to the plan. Mitigation efforts could

include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the hazardous substances hazard in Essex County.

/-.2 I^S` MbVSfW <ZS`YWe

# For the 2015 Plan Update, hazardous substances includes fixed site, in-transit and offshore. The offshore
category is new for the 2015 Plan Update.

# The hazard profile includes a detailed hazard description, location, extent, previous occurrences,
probability of future occurrence, and potential change in climate and its impacts on the hazardous
substances hazard is discussed.

# The U.S. EPA Hazardous Waste Report was used to identify large quantity generators in Essex County.
# Previous occurrences were updated with events that occurred between 2007 and 2014.
# The vulnerability assessment for hazardous substances directly follows the hazard profile.

2+1+.1+. IdaX[^W

ASlSdV =WeUd[bf[a`

Hazardous substances are substances that are considered severely harmful to human health and the

environment, as defined by the United States Environmental Protection Agency (USEPA) Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) (Superfund Law). Many are

commonly used substances which are harmless in their normal uses, but are quite dangerous if released. The

Superfund law designates more than 800 substances as hazardous and identifies many more as potentially

hazardous due to their characteristics and the circumstances of their release (USEPA 2013). Superfund’s

definition of a hazardous substance includes the following:

# Any element, compound, mixture, solution, or substance designated as hazardous under section 102 of
CERCLA.

# Any hazardous substance designated under section 311(b)(2)(a) of the Clean Water Act (CWA), or
any toxic pollutant listed under section 307(a) of the CWA. There are over 400 substances designated
as either hazardous or toxic under the CWA.

# Any hazardous waste having the characteristics identified or listed under section 3001 of the Resource
Conservation and Recovery Act.

# Any hazardous air pollutant listed under section 112 of the Clean Air Act, as amended. There are over
200 substances listed as hazardous air pollutants under the Clean Air Act (CAA).

# Any imminently hazardous chemical substance or mixture which the EPA Administrator has "taken
action under" section 7 of the Toxic Substances Control Act (USEPA 2013).

If released or misused, hazardous substances can cause death, serious injury, long-lasting health effects, and

damage to structures and other properties, as well as the environment. Many products containing hazardous

substances are used and stored in homes and these products are shipped daily on highways, railroads,

waterways, and pipelines.

Transportation of hazardous substances on highways involves tanker trucks or trailers, which are responsible

for the greatest number of hazard substance release incidents. New Jersey is composed of over 39,213 miles of

highway, many of which are used to transport hazardous substances (New Jersey Department of Transportation

[NJDOT] 2013). These roads cross rivers and streams at many points; hazardous substance spills on roads
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have the potential to pollute watersheds that serve as domestic water supplies for parts of the State. Potential

also exists for hazardous substance releases to occur along rail lines as collisions and derailments of train cars

can result in large spills.

Pipelines can also transport hazardous liquids and flammable substances such as natural gas and petroleum.

Incidents can occur when pipes corrode, when they are damaged during excavation, incorrectly operated, or

damaged by other forces. In New Jersey, most of the large pipeline leaks have been caused by marine traffic

hitting or the anchors of ships effecting pipelines in the waterways. In addition, hazardous substances can be

transported by aircraft or by watercraft. Crashes, spills of materials, and fires on these vessels can pose a

hazard.

Essex County hazardous materials response program has been in effect since 1999 with Nutley as the sole

subcontractor for the County Environmental Health Act (CEHA) program. In 2004, Newark also became a

subcontractor for hazardous material response for the CEHA program. Nutley handles all of the low concern

and emergency responses within Essex County on a daily basis. The partnership between the Essex County

Health Department (ECHD), Nutley and Newark has enabled Essex County to increase response capacity.

Further, the County has created a mass decon program comprised of 10 Essex County municipal fire

departments. The decon program includes the New Jersey Department of Health decon trailer that is operated

by Belleville Fire Department. Because of several grants and other initiatives available much needed

emergency equipment was purchased that is utilized for low concern, environmental emergency response and

terrorist attacks.

EaUSf[a`

The following provides information regarding the location of hazardous substance incidents.

BVoVgYdjh MjWhiVcXZh @^mZY M^iZ

Many years ago, numerous wastes were dumped on the ground, in rivers, or left out in the open. As a result,

thousands of uncontrolled or abandoned contaminated sites were created. These sites included abandoned

warehouses, manufacturing facilities, processing plants, and landfills. In response to concerns regarding health

and environmental risks, Congress established the Superfund program in 1980 to clean up these sites. The

Superfund program is administered by the USEPA in cooperation with individual states. In New Jersey, the

Department of Environmental Protection (NJDEP) Site Remediation Program oversees the Superfund program

(NJDEP 2013).

Federal regulations, include the Comprehensive Environmental Response, Compensation and Liability Act

(CERCLA) and the Superfund Amendments and Reauthorization Act (SARA) required that a National

Priorities List (NPL) of sites throughout the United States be maintained and revised at least annually (NJDEP

2013).

Fixed-site facilities that use, manufacture, or store hazardous substances in New Jersey pose risk and must

comply with Title III of the federal SARA. SARA was signed into law on October 17, 1986. It is a federal

law that applies nationwide. It must be realized that this law is linked to N.J.S.A. 34:5A, the New Jersey

Worker and Community Right to Know Act. SARA requires the governor of each state to establish a State

Emergency Response Commission (SERC). New Jersey’s SERC was established by Executive Order on

February 13, 1987. SARA also requires that the emergency planning districts be established by the SERC.

The Act specified that these districts can be existing political subdivisions. The function of the emergency

planning district is to facilitate preparation and implementation of emergency plans. In New Jersey, all

municipalities and counties have been designated emergency planning districts (total of 588). The Local
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Emergency Planning Committees (LEPC) is the policy body for the emergency planning district (New Jersey

Division of Fire Safety 2011).

The State enacted the Toxic Catastrophe Prevention Act (TCPA), N.J.S.A. 13:1K-19 et seq. Currently,

implementation of the requirements established under this Act is facilitated by the TCPA Program. Certain

industrial facilities using materials considered extraordinarily hazardous must take steps to prevent releases

and protect public safety. New Jersey has also mandated that facilities storing large quantities of hazardous

substances take preventative measures to reduce the likelihood of a leak or discharge. Established under the

New Jersey Spill Compensation and Control Act (N.J.S.A. 58:10-23.11), these requirements include testing

and inspection of storage tanks, training of employees, and emergency response planning. The Discharge

Prevention Containment and Countermeasure (DPCC) program facilitates implementation of these

requirements. Regulations related to reporting of chemical and petroleum discharges are also administered

under this program. The Program is sometimes referred to by the acronym DPCC, which refers to an important

preparedness document that major facilities develop under the program (NJDEP 2012).

The Community Right to Know (CRTK) program collects, processes, and disseminates the chemical

inventory, environmental release and materials accounting data required to be reported under the New Jersey

Worker and Community Right to Know Act, N.J.S.A.34:5A and the federal Emergency Planning and

Community Right to Know Act of 1986 (EPCRA). EPCRA is also known as Title III of the SARA. This

information is used by the public, emergency planners, and first responders to determine the chemical hazards

in the community (NJDEP 2012). In Essex County, there are 18 Superfund sites (USEPA 2013).

New Jersey employers, whose businesses are assigned covered North American Industry Classification System

(NAICS) codes listed in the New Jersey Worker and Community Right to Know (CRTK) regulations, are

required to submit CRTK surveys listing the environmental hazardous substances (EHSs) present at their

facilities in quantities that exceed 500 pounds, unless the EHS is on the federal Emergency Planning and

Community Right to Know Act (EPCRA) Section 302 list of extremely hazardous substances with a lower

reporting threshold. In addition, Section 312 of EPCRA requires owners and operators of federal facilities and

private sector facilities that are subject to the United States Occupational Safety and Health Administration's

(OSHA) Hazard Communication Standard to report their inventories of any chemical that requires a Materials

Safety Data Sheet (MSDS) and is present on site in quantities that exceed 10,000 pounds, unless the chemical

is an Extremely Hazardous Substance with a lower reporting threshold (NJDEP 2011).

Owners and operators of manufacturing, and select non-manufacturing companies, having the equivalent of 10

or more full-time employees, and manufacturing, importing, processing or otherwise using toxic chemicals

listed on the EPCRA Section 313 (TRI) list in quantities that exceed specified thresholds, are required to

annually report their releases of these chemicals for the previous year. Approximately 500 New Jersey

companies are required to file federal Toxic Chemical Release Inventory (TRI) forms. TRI Form R requires

the listing of environmental releases, on-site waste management and off-site transfers while the simplified

Form A Certification Statement requires the listing of the chemical only. These companies are also required to

submit to NJDEP the Release and Pollution Prevention Report (RPPR) listing the quantities of environmental

release, on-site waste management, waste transfer, and chemical throughput information. Most of these

facilities are also subject to Pollution Prevention Planning Requirements and, therefore, required to report

pollution prevention progress information on the RPPR (NJDEP 2011).

The NJDEP maintains a list of Known Contaminated Sites of New Jersey (KCSNJ). It is an inventory that

includes all sites in the State where contamination is known to exist. The remediation for these sites is

currently active or pending in the NJDEP’s Site Remediation Program (SRP). As of April 12, 2012, there are

over 13,000 KCSNJ sites in New Jersey, with 1,294 of those sites in Essex County.
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BVoVgYdjh MjWhiVcXZh Cc)NgVch^i

Incidents involving hazardous substances in transit can occur anywhere in the State. New Jersey has several

major transportation corridors on which thousands of vehicles transporting hazardous substances travel daily.

Major transportation routes include the Garden State Parkway; Atlantic City Expressway; Palisades Interstate

Parkway; New Jersey Turnpike; Interstates I-280, I-95, I-295, I-195, I-80, I-78, and I-287; and Routes 1, 33,

and 66. Table 5.19-1 outlines the number of miles of roadway per county in the State. In Essex County, the

major transportation routes include: the Garden State Parkway; I-280; I-80; and I-78. In total, there is

approximately 1,767 miles of roadway in the County. Figure 5.4.14-1 shows the major transportation routes in

the County.

?[YgdW 2+1+.1*.+ FS\ad LdS`ebadfSf[a` [` >eeWj <ag`fk

OdjgXZ7 KGDFK) B@LBJ
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Hazardous substances incidents may also occur along railways in Essex County. NJDOT has a vital interest in

preserving and improving the rail freight part of its transportation network. Rail shipments allow cost-effective

movement of goods with less stress on the State’s highway system. Major commodities shipped by rail entail

petrochemicals (including plastic pellets), construction materials, food products, raw materials, and finished

goods for manufacturers. Of concern for this hazard are rail cars carrying hazardous substances. An accident

or release could pose a public safety hazard to the community.

Hazardous substances can also be transported via pipeline across the State. New Jersey has an extensive

network of natural gas and petroleum pipelines. Several of the petroleum pipelines originate in the Gulf Coast

region (Colonial Pipeline and Buckeye Pipeline). Figure 5.4.14-2 shows the extent and locations of pipelines

throughout the northeastern United States, with New Jersey highlighted.

?[YgdW 2+1+.1*/+ B`fWdefSfW GSfgdS^ @Se I[bW^[`We [` fZW GadfZWSef

OdjgXZ7 QO BcZg\n Fc[dgbVi^dc >Yb^c^higVi^dc /--5

BVoVgYdjh MjWhiVcXZh I[[h]dgZ

Offshore hazardous substance incidents have the potential to affect New Jersey because of its vast coastline

consisting of rivers, bays, and oceans. New Jersey is a vital link in marine transportation in the Northeast. The

State has 14 ports, including the Port of New York and New Jersey, which are a critical link for shipping

worldwide. The potential for a hazardous substances incident offshore is possible given the volume of

shipping traffic around the State.
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New Jersey features the Port of New York and New Jersey system, which includes the New Jersey Ports of

Port Newark, Elizabeth-Port Authority Marine Terminal, and Port Jersey. The Port of New York and New

Jersey is the gateway to one of the most concentrated and affluent consumer markets in the world. It is the

largest port on the east coast, and the third-largest port in the nation. In 2010, the Port of New York and New

Jersey handled 5.3 million loaded and unloaded 20-foot equivalent units (TEU), a 16% increase in total

container traffic from 2009. Loaded containerized cargo volumes rose 12.6%, led by continued growth in trade

with Asia and North Europe. The dollar value of all cargo that moved through the port exceeded $175 billion

(Port Authority of New York and New Jersey 2013). The Port ships a variety of goods, many of which are

hazardous. Figure 5.19-6 shows the location of the Port of New York and New Jersey. Port Newark is located

in Essex County. Port Newark is managed by the Port Authority of New York and New Jersey (PANYNJ).

The Port Newark Container Terminal (PNCT) is located in Port Newark and occupies 259 acres. It handles

over 600,000 containers each year and is one of the largest infrastructure projects in New Jersey.

?[YgdW 2+1+.1*0+ Iadf aX GWi Qad] S`V GWi CWdeWk

OdjgXZ7 Mdgi >ji]dg^in d[ KZl Tdg` VcY KZl GZghZn /-.0

>jfW`f

The extent of a hazardous substance release will depend on whether it is from a fixed or mobile source, the size

of impact, the toxicity and properties of the substance, duration of the release, and the environmental

conditions (for example, wind and precipitation, terrain, etc.).

Hazardous substance releases can contaminate air, water, and soils, possibly resulting in death and/or injuries.

Dispersion can take place rapidly when the hazardous substance is transported by water and wind. While often

accidental, releases can occur as a result of human carelessness, intentional acts, or natural hazards. When

caused by natural hazards, these incidents are known as secondary events. Hazardous substances can include

toxic chemicals, radioactive substances, infectious substances, and hazardous wastes. Such releases can affect

nearby populations and contaminate critical or sensitive environmental areas.

With a hazardous substance release, whether accidental or intentional, several potentially exacerbating or

mitigating circumstances will affect its severity or impact. Mitigating conditions are precautionary measures
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taken in advance to reduce the impact of a release on the surrounding environment. Primary and secondary

containment or shielding by sheltering-in-place measures protects people and property from the harmful effects

of a hazardous substance release. Exacerbating conditions, characteristics that can enhance or magnify the

effects of a hazardous substance release, include:

# Weather conditions, which affect how the hazard occurs and develops

# Micro-meteorological effects of buildings and terrain, which alters dispersion of hazardous

substances on-compliance with applicable codes (such as building or fire codes)

# Maintenance failures (such as fire protection and containment features), which can

substantially increase the damage to the facility itself and to surrounding buildings

As discussed earlier, the severity of the incident is dependent not only on the circumstances described above,

but also with the type of substance released and the distance and related response time for emergency response

teams. The areas with the closest proximity to the releases are generally at greatest risk; however, depending

on the agent, a release can travel great distances or remain present in the environment for a long period of time

(e.g. centuries to millennia).

The severity of offshore hazardous substances incidents will vary based on the amount of hazardous substance

spilled, the location of the spill, and the prevailing currents. The effects of an accident can have a devastating

impact on the environment. An example of the worst-case scenario was the Deepwater Horizon oil spill in

2010, which affected the gulf and the coastline from Texas to Florida and was one of the worst environmental

disasters in the United States.

IdWh[age HUUgddW`UWe S`V EaeeWe

Many sources provided historical information regarding previous occurrences and losses associated with

hazardous substance incidents throughout the State of New Jersey and Essex County. With so many sources

reviewed for the purpose of this HMP, loss and impact information for many events could vary depending on

the source. Therefore, the accuracy of monetary figures discussed is based only on the available information

identified during research for this HMP.

Between 1954 and 2014, the State of New Jersey was not included in any FEMA declared disasters (DR) or

emergencies (EM) related to hazardous substances incidents (FEMA 2014).

The U.S. Department of Transportation (USDOT) Pipeline and Hazardous Materials Safety Administration

(PHMSA) provides an incident report database for information on incidents throughout the U.S. The data is

from the hazardous materials incident report. According to this database, between 2007 and 2014, there have

been 255 incidents in Essex County (121 air; 127 highway; 5 rail) (PHMSA 2014). Hazardous substances

incidents on-site or in-transit occur frequently across the State and in Essex County. These incidents are

typically small, localized events. EPA maintains records of the amount of chemicals released at facilities each

year. Between 2007 and 2012, Essex County had a total of 472,261 gallons released on-site and a total of

1,317,766 gallons released off-site (U.S. EPA 2014).

For this 2015 Plan Update, known hazardous substances incidents that have impacted Essex County between

2007 and 2014 are identified in Table 5.4.14-1. With hazardous substances incidents for New Jersey and

Essex County being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.14-1

may not include all events that have occurred in the County. Please see Section 9 for detailed information

regarding impacts and losses to each municipality.
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Predicting future hazardous substance incidents in Essex County is difficult. They can occur at anytime and

anywhere in the County. Incidents can be sudden without any warning or slowly develop. Small spills, both

fixed site and in-transit, occur throughout the year and the probability for these events are high. The risk of

major incidents in a given year is rare. Significant events occurring offshore are rather rare in New Jersey and

in Essex County. However, with the port systems and waterways in Essex County, the possibility for an

incident does exist.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input

from the Planning Committee, the probability of occurrence for the release of hazardous substances in the

County is considered ‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

It is estimated that the County will continue to experience direct and indirect impacts of hazardous substance

incidents annually that may induce secondary hazards such as infrastructure deterioration or failure, water

quality and supply concerns, and transportation delays, accidents and inconveniences.

<^[_SfW <ZS`YW B_bSUfe

Hazardous substance incidents are non-natural incidents; therefore, there are no implications for impacts from

climate change.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For the hazardous substances hazard, all of Essex County is exposed to the hazard. Therefore, all assets

in the County (population, structures, critical facilities and lifelines), as described in the County Profile

(Section 4), are exposed and potentially vulnerable to the release of hazardous substances. The following text

evaluates and estimates the potential impact of the hazardous substances hazard on the County including:

# Overview of vulnerability
# Data and methodology used for the evaluation
# Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
# Effect of climate change on vulnerability
# Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
# Further data collections that will assist understanding this hazard over time

HhWdh[Wi aX Ng^`WdST[^[fk

Overall, it is difficult to quantify potential losses of hazardous substances incidents due to the many variables

and human elements. Human safety and welfare can become compromised from negative health effects of

poisoning or exposure to toxic substances, fires, or explosions.

=SfS S`V FWfZaVa^aYk

For this hazard, data was obtained from Essex County and the Planning Committee.

B_bSUf a` E[XW) AWS^fZ S`V KSXWfk

The U.S. EPA Hazardous Waste Report, which is a biennial report, collects data on the generation,

management, and minimization of hazardous waste. This report provides detailed data on the generation of

hazardous waste from large quantity generators and data on waste management practices from treatment,

storage, and disposal facilities. This report lists 66 facilities in Essex County, with a majority of them located

in the City of Newark.

Superfund is a program administered by the U.S. EPA to locate, investigate, and cleanup the worst hazardous

waste sites throughout the U.S. Data from the Comprehensive Environmental Response, Compensation, and

Liability Information System (CERCLIS) database indicated that Essex County has 58 Superfund sites located

throughout the County, with a majority of the sites located in the City of Newark (U.S. EPA 2014).

Depending on the type and quantity of chemicals released and the weather conditions, an incident can affect

larger areas that cross jurisdictional boundaries. When hazardous substances are released in the air, water or on

land they may contaminate the environment and pose greater danger to human health. The general population

may be exposed to a hazardous substances release through inhalation, ingestion or dermal exposure. Exposure

may be either acute or chronic, depending upon the nature of the substance and extent of release and

contamination.

Due to the location of these different hazardous substances and wastes sites in Essex County, the entire County

is considered vulnerable to this hazard. Those particularly vulnerable to the effects of hazardous substances

incidents are populations located along major transportation routes because of the quantities of chemicals

transported on these major thoroughfares. Potential losses from hazardous substances incidences include
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human health and life and property resources. These types of incidents can lead to injury, illnesses, and/or

death from both the involved persons and those living in the impacted areas.

B_bSUf a` @W`WdS^ ;g[^V[`Y KfaU]

Potential losses to the general building stock caused by a hazardous substances incident is difficult to quantify.

The degree of damages to the general building stock depends on the scale of the incident. Potential losses may

include inaccessibility, loss of service, contamination and/or potential structural and content losses if an

explosion occurs.

B_bSUf a` <d[f[US^ ?SU[^[f[We

Potential losses to critical facilities caused by a hazardous substances incident is difficult to quantify. Potential

losses may include inaccessibility, loss of service, contamination and/or potential structural and content losses

if an explosion occurs. Refer to Section 4 (County Profile) which summarizes the number and type of critical

facilities in Essex County.

B_bSUf a` >Ua`a_k

If a significant hazardous substances incident occurred, not only would life, safety, and building stock be at

risk, but the economy of Essex County would be affected as well. A significant incident in an urban area may

force businesses to close for an extended period of time because on contamination or direct damage caused by

an explosion, if one occurred. The exact impact on the economy is difficult to determine, given the uncertain

nature of the size and scope of incidents.

Hazardous substances incidents have the potential to lead to major transportation route closures to occur in

Essex County. The closure of waterways, railroads, airports, and highways as a result of these incidents has

the potential to impact the ability to deliver goods and services efficiently. Potential impacts may be local,

regional, or statewide, depending on the magnitude of the event and the level of services disruptions.

?gfgdW @daifZ S`V =WhW^ab_W`f

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by hazardous substances incidents because

the entire County is exposed and vulnerable. An increase in development and population has the ability to

increase the likelihood of a hazardous substance incident. Future migration to larger jurisdictions may also

increase the likelihood of an incident. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

>XXWUf aX <^[_SfW <ZS`YW a` Ng^`WdST[^[fk

Because a hazardous substance incident is human-caused hazard, no climate change impacts are associated

with the hazard.

<ZS`YW aX Ng^`WdST[^[fk

Overall, the County’s vulnerability has not changed and the entire County will continue to be exposed and

vulnerable to hazardous substances incidents.
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For the Plan Update, any additional information regarding localized concerns and past impacts will be

collected and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts

could include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the power failure hazard in Essex County.

*(), >MCO AQFCTG 1JCOIGS

( For the 2015 Plan Update, the power failure hazard is a new hazard of concern for Essex County.
( The hazard profile includes a detailed hazard description, location, extent, previous occurrences,

probability of future occurrence, and potential change in climate and its impacts on the power failure
hazard is discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.
( The vulnerability assessment is new for the power failure hazard and directly follows the hazard profile.

,'+'),') >RPHKMG

6CZCRF 2GSERKQTKPO

Power failure is defined as any interruption or loss of electrical service caused by disruption of power

transmission caused by accident, sabotage, natural hazards, or equipment failure (also referred to as a loss of

power or power outage). A significant power failure is defined as any incident of a long duration, which would

require the involvement of the local and/or State emergency management organizations to coordinate provision

of food, water, heating, cooling, and shelter.

Widespread power outages can occur without warning or as a result of a natural disaster. Generally warning

times will be short in the case of technological failure, such as a fire at a sub-station, traffic accident, human

error or terrorist attack. In cases where a power failure is caused by natural hazards, greater warning time is

possible. For example, high wind events such as tornados and hurricanes often cause widespread power

failure, and are often forecasted before they affect a community. Additionally, severe winter weather

conditions such as ice storms, blizzards, and snowstorms often cause power failure. Incidents such as these

often have plenty of warning time, thus power response crews can stage resources to prepare for power failure.

Power failures can cause secondary hazards and have an effect on the health of residents. One potential

secondary hazard is chemical accidents that occur after power is restored to industrial facilities. Power

interruptions at chemical handling plants are of particular concern because of the potential for a chemical spill

during restart (EPA 2001). Chemical spills in turn can have significant health and environmental impacts.

Another secondary hazard that can result from power failure is a loss of communications capability by first

responders, which may in turn have negative impacts on public safety. Backup systems such as amateur radio

operators may be required during disaster to augment communications capabilities. Power outages can also

lead to instances of civil disturbance, including looting.

Wastewater and potable water utility interruption may occur as a result of a power failure. These critical

utilities are essential to community continuity and recovery. Their interruption of service may have cascading

economic and environmental impacts.

Power failure can have vast secondary impacts on the health of the community. During periods of extreme heat

or extreme cold, vulnerable populations such as the elderly and medically frail can be affected and are

susceptible to hypothermia or heat stroke. Additionally, power failure can lead to food spoilage, which has

negative impacts on public health.



-1/;276 &#%#$&' ,293 (99199516; ; +7=18 ).24<81

260 (&&& 4;K;D< 6?F?>;F?BA 8@;A 9C<;F= B 3EE=I 1BGAFJ# 7=H 5=DE=J +%*%'+$(

5;AG;DJ (&'+

Power failure may also lead to an increase in traffic accidents. Traffic accidents may increase because of the

lack of traffic control devices such as stoplights and railroad crossing advisory signals. Power outages lasting

a long duration will force law enforcement officials to man traffic control points to prevent accidents.

9PECTKPO

Power failures in New Jersey are usually localized and are usually the result of a natural hazard event

involving high winds ad [UW efad_e+ GWi CWdeWkpe baiWd ekefW_e SdW ahWdeWW` Tk fZW KfSfW aX GWi CWdeWk

Board of Public Utilities. Under New Jersey law, consumers can shop for electric suppliers through a variety

of third-party vendors. While the supply portion of energy is open to competition, the delivery of electricity is

limited geographically to the following service providers:

' Atlantic City Electric

' Jersey Central Power and Light (JCP&L)

' Rockland Electric Company

' Public Service Electric and Gas (PSE&G)

These service providers are responsible for maintaining power throughout their respective regions. Figure

5.4.15-1 shows the locations of electric service delivery providers across New Jersey. This figure indicates

that PSE&G deliveries electricity to the majority of Essex County, while JCP&L deliveries electricity to the

southwest corner of the County.

4KIURG ,'+'),&)' 3MGETRKE ?GRVKEG 2GMKVGRY 1PNQCOKGS KO <GW 8GRSGY

.7;802' ,2< *2892= (42/6 )6283= -8738/5 %#$&
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Power failure is particularly problematic for homes that are heated with electricity. Widespread power outages

during the winter months can directly impact vulnerable populations such as the elderly and medically frail.

According to the 2007 n 2011 American Community Survey, 25,258 homes across Essex County are heated

with electricity. This represents 9.1% of the total homes in the County.

3XTGOT

The extent and severity of a power outage depends on the cause, location, duration, and time of year. It can

range from a small, localized event to a countywide power outage. Impacts from an outage can be significant

to the County and its residents. Power outages typically occur because of, or in combination with, other

emergency or disaster incidents, such as severe weather and flooding, and can exacerbate such emergencies. It

also depends on the electrical distribution system affected.

Power failures lead to the inability to use electric-powered equipment, such as: lighting; heating, ventilation,

and air conditioning (HVAC) and necessary equipment; communication equipment (telephones, computers,

etc.); fire and security systems; small appliances such as refrigerators, sterilizers, etc.; and medical equipment.

This all can lead to food spoilage, loss of heating and cooling, basement flooding due to sump pump failure,

and loss of water due to well pump failure.

>RGVKPUS =EEURRGOEGS COF 9PSSGS

Many sources provided power outage information regarding previous occurrences and losses associated with

events that caused outages throughout Essex County. With so many sources reviewed for the purpose of this

Hazard Mitigation Plan (HMP), loss and impact information for many events could vary depending on the

source. Therefore, the accuracy of monetary figures discussed is based only on the available information

identified during research for this HMP.

Between 1954 and 2014, FEMA included the State of New Jersey in one power outage-related disaster (DR) or

emergency (EM) declaration. Generally, these disasters cover a wide region of the State; therefore, they may

have impacted many counties. Essex County was included in this disaster.

For this 2015 Plan update, power outage events were summarized from 2007 to 2014. Table 5.4.15-1 includes

power outage events that occurred between 2007 and 2014. With documentation for New Jersey and Essex

County being so extensive, not all sources have been identified or researched. Therefore, Table 5.4.15-1 may

not include all events that have occurred throughout the County.
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While the probability of future power failure incidents in Essex County is difficult to predict, the historic

record indicates that significant power failures have occurred as a result of high winds, lightning, winter

weather, and technological failures. Data were not readily available on the frequency of smaller power outages

across the County; however, it is reasonable to assume that power failure events of shorter duration will

continue to occur in the future. In addition, future changes in climate may also impact the frequency and

probability of future power failure occurrences.

In Section 5.3, the identified hazards of concern for Essex 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 power outages in the County is considered

oXdWcgW`fp '^[]W^k fa aUUgd i[fZ[` /2 kWSde) Se bdWeW`fWV [` LST^W 2+0-3).

1MKNCTG 1JCOIG 7NQCETS

Several implications for climate change are related to the power failure hazard. Providing projections of future

climate change for a specific region is challenging. Shorter term projections are more closely tied to existing

trends making longer term projections even more challenging. The further out a prediction reaches the more

subject to changing dynamics it becomes.

The New Jersey Climate Adaptation Alliance is a network of policymakers, public and private-sector

practitioners, academics, non-governmental organizations (NGO), and business leaders aligned to build

climate change preparedness in the state of New Jersey. The Alliance is facilitated by Rutgers University,

iZ[UZ bdah[VWe eU[W`UW S`V fWUZ`[US^ egbbadf) XSU[^[fSfWe fZW 9^^[S`UWpe abWdSf[a`e S`V SVhS`UWe [fe

recommendations. A document titled Change in New Jersey: Trends and Projections was developed to

identify recommendations for State and local public policy that will be designed to enhance climate change

preparedness and resilience in New Jersey (Rutgers 2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.

Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase

in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-

2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature

of 4 °F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual

temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to

2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey

Climate Change Adaptation Task Force 2013).

Both northern and sogfZWd` GWi CWdeWk ZShW TWUa_W iWffWd ahWd fZW bSef UW`fgdk+ GadfZWd` GWi CWdeWkpe

1971-2000 precipitation average was over five inches (12%) greater than the average from 1895-1970.

Southern New Jersey became two inches (5%) wetter late in the 20th century (Office of New Jersey State

Climatologist). Average annual precipitation is projected to increase in the region by 5% by the 2020s and up

to 10% by the 2050s. Most of the additional precipitation is expected to come during the winter months (New

York City Panel on Climate Change [NPCC] 2009). In addition, heavy precipitation events have increased in

the past 20 years.

Climatologists predict an increase in the number and intensity of severe weather events. More storms with

higher winds will increase the chance that the power infrastructure will be impacted. Extreme temperatures

are predicted to increase as well. During the hot summer months, the potential for power overload will

increase as demand for power increases. Additionally, climatologists predict an increase in precipitation,

which may lead to more winter weather thus causing additional power failures.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For power outages, all of Essex County is exposed to this hazard of concern. Therefore, all assets in the

County (population, structures, critical facilities and lifelines), as described in Section 4 (County Profile), are

exposed and potentially vulnerable. The following text evaluates and estimates the potential impact of power

outages on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health, and safety of residents; (2) general building stock; (3) critical facilities; (4)

economy; and (5) future growth and development
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

=VGRVKGW PH BUMOGRCDKMKTY

Severe weather is often the cause of power outages. Snow, ice, high winds, and lightning can cause damage to

the power grid infrastructure. Other causes of power outages include flooding, falling tree limbs, and vehicle

accidents. Hazards resulting from power outages include temperature extremes inside buildings, unsafe

drinking water, electrical shock from downed power lines, and carbon monoxide poisoning. In the event of a

power outage, transformers and substations can be damaged. A power failure in one area can cause a

cascading effect, damaging components in other parts of the electrical grid. Other utilities may also be

impacted as a result of a power failure including potable water and wastewater plants. The low-income and

elderly populations of Essex County are the most vulnerable to power outages.

2CTC COF ;GTJPFPMPIY

At the time of this Plan, insufficient data is available to model the long-term potential impacts of power

outages on Essex County. Over time, additional data will be collected to allow better analysis for this hazard.

Available information and a preliminary assessment are provided below.

7NQCET PO 9KHG% 6GCMTJ COF ?CHGTY

For the purposes of this HMP, the entire population in Essex County is vulnerable to power outage events.

Refer to Section 4 for a summary of population statistics for the County. Power outage events have potential

health impacts including injury and death. Other issues from power outages include food safety from lack of

refrigeration and carbon monoxide poisoning from misuse of generators.

Individuals with medical needs are vulnerable to power failures, because medical equipment such as oxygen

concentrators requires electricity to operate. The elderly are also vulnerable to the effects of power failure, as

power failure has the potential to expose them to extreme heat or extreme cold. During power failure events,

water purification systems may not be functioning. Further, populations on private wells will not have access

to potable water. Many power outage events are caused by storm events that can lead to flooding. Without

electricity, residents would be unable to pump water from their basements potentially causing structural and

content damage to their homes.

7NQCET PO 5GOGRCM 0UKMFKOI ?TPEL

All of the building stock in the County is exposed to the power outage hazard. Refer to Section 4 which

summarizes the building inventory in Essex County.
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All critical facilities in the County are exposed to the power outage hazard. It is essential that critical facilities

remain operational during natural hazard events. Backup power is recommended for critical facilities and

infrastructure. Loss of power can have serious impacts on the health and welfare of residents, continuity of

business, and the ability of public safety agencies to respond to emergencies.

7NQCET PO 3EPOPNY

During a power outage event, the County may experience losses because of an interruption of critical services.

Further, increased costs such as providing shelters, and costs related to cooling and heating centers may be

incurred. Extended power outages will require officials to shelter victims who require heat and power for

activities of daily living.

A prolonged power failure in Essex County may impact the <ag`fkpe economy. The County possesses an

extensive transportation network, including many rail and fixed route bus services, as well as demand

responsive, ridesharing, and shuttle services (Essex County Transportation Plan 2008). Transportation systems

available in Essex County include large, interconnected rail, roadway, and water transportation networks.

Major highways accessible to Essex County includes the Garden State Parkway; New Jersey Turnpike;

Interstates 78, 80, and 280; Routes 1-9, 21, 22, 23, 24, and 46; and the Eisenhower Parkway. Public roads have

a total mileage of 1,673 miles; total interstate mileage is 27 miles; state highway mileage is 59 miles; county

road mileage is 233 miles; and municipal road mileage of 1,330 miles. The County also has three of the

`Sf[a`pe _S\ad fdS`ebadfSf[a` UW`fWde) iZ[UZ [`U^gVWe GWiSd] E[TWdfk B`fWd`Sf[a`S^ 9[dbadf) Iadf GWiSd]) S`V

Penn Station (Essex County 2014). All these systems and supporting resources provide services locally,

regionally, nationally, and internationally. Disruption in any of these services would mean that many workers,

residents, and travelers would not be able to go where needed.

Power interruptions can cause economic impacts stemming from lost income, spoiled food and other goods,

costs to the owners/operators of the utility facilities, and costs to government and community service groups.

?>F9pe TW`WX[f-cost analysis methodology measures the loss of electrical service on a per-person-per-day-of-

lost-service basis for the service area affected. For the electrical utility, the standard value is $131 per person

per day (BCA module version 4.8).

4UTURG 5RPWTJ COF 2GVGMPQNGOT

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the power outage hazard because the

entire County is exposed and vulnerable. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

3HHGET PH 1MKNCTG 1JCOIG PO BUMOGRCDKMKTY

Several implications for climate change are related to the power failure hazard. 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.

Climate Change in New Jersey: Trends and Projections describes changes in temperature, precipitation, and

sea level rise. Each section of the report summarizes observed recent changes in climate in New Jersey.

Observations are based on recorded climate data collected by the ONJSC and other institutions, and on other

reports summarizing climate change in the northeastern United States. Each section also presents a synthesis

of the most current projections for future climate changes based on climate science modeling and techniques.
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The projections reflect potential average climate over a span of future years (2020, 2050, and 2080). The

projections in the report illustrate the potential climate changes that could impact the northeastern United

States based on future emissions scenarios (A2, A1B, and B1 n high, medium, and low scenarios). Each

emissions scenario would result in a range of potential climate outcomes in the State (Rutgers 2013).

Climatologists predict an increase in the number and intensity of severe weather events. More storms with

higher winds will increase the chance that the power infrastructure will be impacted. Extreme temperatures

are predicted to increase as well. During the hot summer months, the potential for power overload will

increase as demand for power increases. Additionally, climatologists predict an increase in precipitation,

which may lead to more winter weather thus causing additional power failures.

1JCOIG PH BUMOGRCDKMKTY

HhWdS^^) fZW <ag`fkpe hg^`WdST[^[fk ZSe `af UZS`YWV S`V fZW W`f[dW <ag`fk i[^^ Ua`f[`gW fa TW WjbaeWV S`V

vulnerable to the power outage events.

/FFKTKPOCM 2CTC COF <GXT ?TGQS

For future plan updates, the County can track data on power outage events, obtain additional information on

past and future events, particularly in terms of any injuries, deaths, shelter needs, pipe freeze, and other

impacts. This will help to identify any concerns or trends for which mitigation measures should be developed

or refined. In time, quantitative modeling of estimated power outage events may be feasible as data is gathered

and improved.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the terrorism hazard in Essex County.

*(), >MCO AQFCTG 1JCOIGS

( The hazard profile includes a detailed hazard description, location, extent, previous occurrences,
probability of future occurrence, and potential change in climate and its impacts on the terrorism hazard is
discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.
( The vulnerability assessment directly follows the hazard profile.

,'+')-') >RPHKMG

6CZCRF 2GSERKQTKPO

Terrorism is the use of force or violence against persons or property with the intent to intimidate or coerce.

Acts of terrorism include threats of terrorism; assassinations; kidnappings; hijackings; bomb scares and

bombings; cyber attacks (computer-based attacks); and the use of chemical, biological, nuclear, and

radiological weapons (FEMA 2009).

The Federal Bureau of Investigation (FBI) and the New Jersey State Police partnered to combat domestic and

international terrorism in 1985. The New Jersey Domestic Security Preparedness Act, signed into law on

EPa\OR_ .& ,**+& P_RNaRQ aUR 9\ZR`aVP HRPb_Vaf F_R]N_RQ[R`` IN`X <\_PR N` aUR HaNaRk` PNOV[Ra-level body

responsible for setting homeland security and counter-terrorism policy after September 11, 2001. The State

Police established a Counter Terrorism Bureau (CTB) in 2003 and the New Jersey Regional Operations

Intelligence Center (ROIC) was activated in 2005. The New Jersey Joint Terrorism Task Force (JTTF) North

Unit, also known as the Newark JTTF, covers most of the State, while the Philadelphia JTTF covers the

Camden area. The U.S. attorney chairs an Anti-Terrorism Advisory Council (ATAC) in Newark (Washington

Post 2014).

All county prosecutors are required to designate a Counter-Terrorism Coordinator in their respective counties.

The Counter-Terrorism Coordinator is the primary link between all law enforcement agencies in the county

and the New Jersey Office of Homeland Security and Preparedness (OHSP). The Essex County Counter-

Terrorism Coordinator has obtained the necessary clearances in order to receive classified homeland security

briefings from the FBI and the U.S. Department of Homeland Security $;``Re 8\b[af F_\`RPba\_k` ESSVPR

2010).

In addition to the Counter-Terrorism Coordinator, who also serves as the Chief Assistant Prosecutor in charge

of the Homicide, VIPER and Arson Units, the Homeland Security Unit is staffed by a Risk Mitigation Planer,

who performs vulnerability assessments at the numerous critical infrastructures in the County (Essex County

F_\`RPba\_k` ESSVPR ,*+*%.

The Counter-Terrorism Coordinator also oversees the operations of the Essex County Rapid Deployment

Team (RDT), consisting of over 100 sworn law enforcement officers from all law enforcement agencies in the

8\b[af( IUR G9I `R_cR` N` hS\_PR-ZbYaV]YVR_i PN]NOle of deploying quickly to assist other law enforcement

agencies in matters of civil disorder, crowd control, infrastructure protection, and natural disaster relief (Essex

8\b[af F_\`RPba\_k` ESSVPR ,*+*%. Various types of terrorism are discussed in the sections below.
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1QMED 1SSACKR AND 1RRARRINASIONR

Armed attacks include raids and ambushes. Assassinations are the killing of a selected victim, usually by

bombings or small arms. Drive-by shootings is a common technique employed by unsophisticated or loosely

organized terrorist groups. Historically, terrorists have assassinated specific individuals for psychological

effect.

1QRON AND 6IQEBOMBING

Incendiary devices are inexpensive and easy to hide. Arson and firebombings are easily conducted by terrorist

groups that may not be as well organized, equipped, or trained as a major terrorist organization. An act of

arson or firebombing against a utility, hotel, government building, or industrial center portrays an image to the

public that the ruling government is incapable of maintaining order.

2IOSEQQOQIRM

Bioterrorism refers to the intentional release of toxic biological agents to harm and terrorize civilians, in the

name of a political or other cause. The United States Centers for Disease Control and Prevention (CDC) has

classified the viruses, bacteria, and toxins that could be used in an attack. Category A Biological Diseases are

those most likely to do the most damage. They include:

' Anthrax (Bacillus anthracis)

' Botulism (Clostridium botulinum toxin)

' The Plague (Yersinia pestis)

' Smallpox (Variola major)

' Tularemia (Francisella tularensis)

' Hemorrahagic Fever, due to Ebola Virus or Marburg Virus

2OMBINGR

Bombings are the most common type of terrorist act. Typically, improvised explosive devices are inexpensive

and easy to make. Modern devices are smaller and harder to detect, and contain very destructive capabilities.

Terrorists such as those responsible for this bombing can use materials that are readily available to the average

consumer to construct a bomb.

3WBEQ ?EQQOQIRM

Cyber terrorists use information technology to attack civilians and draw attention to aUR aR__\_V`a`k cause. This

may mean that they use information technology, such as computer systems or telecommunications, as a tool to

orchestrate a traditional attack. More often, cyber terrorism refers to an attack on information technology itself

in a way that would radically disrupt networked services. For example, cyber terrorists could disable

networked emergency systems or hack into networks housing critical financial information. There is wide

disagreement over the extent of the existing threat by cyber terrorists. A full discussion of cyber terrorism is

presented in Section 5.4.12 (Cyber Attack).

5COSEQQOQIRM

Ecoterrorism is a recently coined term describing violence in the interests of environmentalism. In general,

environmental extremists sabotage property to inflict economic damage on industries, businesses, or persons

perceived as harming animals or the natural environment. Targets of ecoterrorist attacks have included fur

companies, logging companies, and animal research laboratories.
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7IJACKINGR AND >KWJACKINGR

Hijacking is the seizure by force of a surface vehicle, its passengers, and/or its cargo. Skyjacking is the taking

of an aircraft, which creates a mobile, hostage barricade situation; provides terrorists with hostages from many

nations; and draws heavy media attention. Skyjacking also provides mobility for the terrorists to relocate the

aircraft to a country that supports their cause and provides them with a human shield, making retaliation

difficult.

9IDNAPPINGR AND 7ORSAGE&?AKINGR

Terrorists use kidnapping and hostage-taking to establish a bargaining position and to elicit publicity.

Kidnapping is one of the most difficult acts for a terrorist group to accomplish, but, if a kidnapping is

successful, it can gain terrorists money, release of jailed comrades, and publicity for an extended period.

Hostage-taking involves the seizure of a facility or location and the taking of hostages present in that facility.

Unlike a kidnapping, hostage-taking provokes a confrontation with authorities. It forces authorities to either

ZNXR Q_NZNaVP QRPV`V\[` \_ a\ P\Z]Yf dVaU aUR aR__\_V`ak` QRZN[Q`( ?a V` \cR_a N[Q QR`VT[RQ a\ Naa_NPa N[Q U\YQ

media attentio[( IUR aR__\_V`a`k V[aR[QRQ aN_TRa V` aUR NbQVR[PR NSSRPaRQ Of aUR U\`aNTRk` P\[SV[RZR[a& [\a aUR

hostage.

<TCLEAQ ?EQQOQIRM

Nuclear terrorism refers to a number of different ways nuclear materials might be exploited as a terrorist tactic.

These include attacking nuclear facilities, purchasing nuclear weapons, or building nuclear weapons or

otherwise finding ways to disperse radioactive materials.

9PECTKPO

Terrorist attacks can occur anywhere; however, the State of New Jersey is a particularly attractive target of a

potential terrorist activity because of its dense population and location relative to major urban areas. The State

also houses the busiest commuter rail system in the United States, as well as the headquarters of major

corporations in economically vital sectors such as the financial and pharmaceutical industries.

6QQVaV\[NY aN_TRa` V[ DRd @R_`Rf V[PYbQR aUR HaNaRk` P_VaVPNY V[S_N`a_bPab_R `bPU N` baVYVaVR`& _\NQdNf`& O_VQTR`&

tunnels, hospitals, schools, civic centers, and other high-profile venues such as Met Life Stadium and the

Prudential Center (City of Newark). The link between New Jersey Transit and New York City also makes this

transportation system a target for terrorists. In Essex County, transportation systems available include large,

interconnected rail, roadway, and water transportation networks. Major highways accessible to Essex County

includes the Garden State Parkway; New Jersey Turnpike; Interstates 78, 80, and 280; Routes 1-9, 21, 22, 23,

24, and 46; and the Eisenhower Parkway. Public roads have a total mileage of 1,673 miles; total interstate

mileage is 27 miles; state highway mileage is 59 miles; county road mileage is 233 miles; and municipal road

ZVYRNTR \S +&--* ZVYR`( IUR 8\b[af NY`\ UN` aU_RR \S aUR [NaV\[k` ZNW\_ a_N[sportation centers, which includes

Newark Liberty International Airport, Port Newark, and Penn Station (Essex County 2014).

Jersey City/Newark is one of the 64 urban metropolitan areas that have been designated by the federal

T\cR_[ZR[a N` hUVTU-threat, high-QR[`Vafi dVaU _RTN_Q a\ NPa` \S aR__\_V`Z $LN`UV[Ta\[ F\`a ,*+.%(

3XTGOT

Any acts of terrorism can occur anywhere at any time of day. The National Terrorism Advisory System

(NTAS) communicates information about terrorist threats by providing detailed information to the public,

government agencies, first responders, airports and other transportation hubs, and the private sector. When

there is a threat, an NTAS Alert will be announced by the Secretary of Homeland Security and will be shared
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with the public. It may include specific information about the nature of the threat, including the geographic

region, mode of transportation, or critical infrastructure potentially affected, as well as steps that individuals

and communities can take to protect themselves and help prevent, mitigate or respond to the threat. The alert

indicates whether the threat is elevated or imminent. Elevated threats are when there is no specific information

about the timing or location. Imminent threats are when it is believed the threat is impending or very soon.

The alerts will be posted online and released to the news media for distribution. The United States Department

of Homeland Security (USDHS) will also distribute alerts through its social media channels (USDHS 2013).

The effect of a terrorism event can vary depending on the type of attack and the magnitude of the event or

events. A terrorism event can cause public fear regarding the use of mass transportation or leaving their homes

in the event of a biological or nuclear attack. Communication systems, both public and private, can fail

because of an overwhelming amount of usage or damage to its infrastructure. Healthcare facilities can become

quickly inundated and must be prepared to triage injured patients, handle mass casualties, and conduct

decontamination operations.

There is often very little if any warning time that a terrorist attack is about to occur. It is possible, however, to

thwart terrorist attacks through aggressive intelligence monitoring and monitoring of individuals who exhibit

radical tendencies. Some terrorist attacks may show warning signs that an incident may occur, such as a

suspicious package left unattended. Local, state, and federal officials as well as the general public are

responsible for recognizing the warning signs of terrorism incidents and for taking appropriate actions to

mitigate against possible attacks. In New Jersey, the coordination, direction, and control of all law

enforcement personnel and resources fall under the purview of the Attorney General. Additionally, the New

Jersey Office of Homeland Security and Preparedness administers, coordinates, leads, and supervises New

@R_`Rfk` P\b[aR_-terrorism efforts.

In New Jersey, the NJOEM, New Jersey Office of Homeland Security and Preparedness (OHSP), and the

Regional Operations Intelligence Center (ROIC) have introduced NJ Alert, a mass text and email emergency

notification system. During an emergency, NJ Alert assists these agencies in delivering emergency messages

to the public through their handheld devices or computers, in addition to the Emergency Alert Systems and

Amber Alert (NJEOM 2009).

>RGVKPUS =EEURRGOEGS COF 9PSSGS

Many sources provided historical information regarding previous occurrences and losses associated with

terrorist events throughout the State of New Jersey and Essex County. With so many sources reviewed for the

purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

Between 1954 and 2014, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New

Jersey for one terrorism-related, in which Essex County was included.

For this 2015 Plan Update, known terrorist events that may have impacted Essex County between 2007 and

2014 are identifiable in Table 5.4.2. No terrorist events were identified to have occurred within in the County

during this timeframe; however, with aUR 8\b[afk` PY\`R ]_\eVZVaf a\ DRd M\_X 8Vaf& aUR 8\b[af UN` aUR

potential to be impacted by these events. Therefore, Table 5.4.16-1 includes events that have occurred outside

of Essex County.
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While the potential for future terrorism incidents in Essex County is difficult to predict, the combination of

past incidents and potential terrorist targets make a terrorism incident possible. Efforts from local, state, and

federal officials must be coordinated to prevent future terrorist incidents from occurring. However, despite the

best efforts of these entities, the reality is that a terrorist attack may occur in Essex County or the surrounding

areas.

In Section 5.3, the identified hazards of concern for Essex 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 terrorism events in the County is considered

jS_R^bR[ak $YVXRYf a\ \PPb_ dVaUV[ ,/ fRN_`& N` ]_R`R[aRQ V[ INOYR /(--3).

1MKNCTG 1JCOIG 7NQCETS

Because terrorism is a human-caused hazard, no climate change impacts are associated with the hazard.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For terrorism events, all of Essex County is considered exposed to this hazard of concern. Therefore, all

assets in the County (population, structures, critical facilities and lifelines), as described in the County profile,

are exposed and potentially vulnerable. The following text evaluates and estimates the potential impact of

terrorist attacks on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

=VGRVKGW PH BUMOGRCDKMKTY

The entire County is exposed to terrorism events. Because it is difficult to predict the particular target of these

events, assessing vulnerability to the hazard is also difficult. The entire County and building stock is exposed

to a terrorist attack.

2CTC COF ;GTJPFPMPIY

At the time of this Plan, insufficient data is available to model the long-term potential impacts of terrorism

events on Essex County. Over time, additional data will be collected to allow better analysis for this hazard.

Available information and a preliminary assessment are provided below.

7NQCET PO 9KHG% 6GCMTJ COF ?CHGTY

For the purposes of this HMP, the entire population in Essex County is exposed to terrorism events. However,

because terrorists typically prefer to impact the greatest number of individuals in a given location, it can be

inferred that individuals living in highly populated areas will have a greater exposure to terrorist incidents than

those living in rural areas. Refer to Section 4 for a summary of population statistics for the County. Large-

scale incidents have the potential to kill or injury many residents in the immediate vicinity of the attack, and

they may also affect people located a distance from the initial event.

7NQCET PO 5GOGRCM 0UKMFKOI ?TPEL

All of the building stock in the County is exposed to the terrorism hazard. Accessibility, design, availability to

roof access, driveways underneath buildings, unmonitored areas, and the proximity of structures to

transportation routes, underground pipelines, and the potential for a terrorist to strike any structure randomly,

makes all buildings in the County exposed and vulnerable to this hazard. Refer to Section 4 which summarizes

the building inventory in Essex County.

7NQCET PO 1RKTKECM 4CEKMKTKGS

Critical facilities are exposed to terrorist attacks, particularly because of the impact that an attack has on these

types of facilities. Dams, power stations, and tunnels are all examples of critical infrastructure and facilities

that are vulnerable. Additionally, communications systems, first-responder stations, and emergency operations

centers are all vulnerable to terrorist attacks. Disrupting one of these facilities or destroying critical
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infrastructure would have devastating, cascading impacts on Essex County. All critical facilities in the County

are exposed to the terrorism hazard.

7NQCET PO 3EPOPNY

Measuring the economic impact of a terrorist attack on Essex County is difficult. The initial impact can be

measured in immediate costs such as costs related to responding to the event, and those associated with the

immediate loss of productivity due to closed businesses. The fuller economic impact includes long-term costs

such as terrorism mitigation activities.

4UTURG 5RPWTJ COF 2GVGMPQNGOT

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by the power outage hazard because the

entire County is exposed and vulnerable. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

3HHGET PH 1MKNCTG 1JCOIG PO BUMOGRCDKMKTY

Because terrorism events are human-caused, no climate change impacts are associated with the hazard.

1JCOIG PH BUMOGRCDKMKTY

EcR_NYY& aUR 8\b[afk` cbY[R_NOVYVaf UN` [\a PUN[TRQ N[Q aUR R[aV_R 8\b[af dVYY P\[aV[bR a\ Oe exposed and

vulnerable to terrorism events.

/FFKTKPOCM 2CTC COF <GXT ?TGQS

For the Plan Update, any additional information regarding localized concerns and past impacts will be

collected and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts

could include building on existing New Jersey, Essex County, and local efforts.
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The following section provides the hazard profile (hazard description, location, extent, previous occurrences

and losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for

the transportation hazards in Essex County.

)'(+ =MCO AQFCTG 1JCOIGS

( For the 2015 Plan Update, the transportation failure hazard includes vehicular accidents, aviation
accidents, railway failures and accidents, and roadway and bridge failures. This differs from the 2008
County HMP which profiled bridge failure and roadway failure and had them as individual profiles.

( The hazard profile includes a detailed hazard description, location, extent, previous occurrences,
probability of future occurrence, and potential change in climate and its impacts on the transportation
failure hazard is discussed.

( Previous occurrences were updated with events that occurred between 2007 and 2014.
( The vulnerability assessment directly follows the hazard profile.

+%*%(,%( =RPHKMG

6CZCRF 2GSERKQTKPO

Disasters that can result from hazards having an element of human intent, negligence, error or technological

failure are called man-made hazards. DMA 2000 does not require the consideration of man-made hazards, as

these are often already considered by other planning efforts. However, man-made hazards can be included in

HMPs and as deemed appropriate by the Planning Committee. As identified by Essex County, transportation

failure was evaluated for this plan update. This includes vehicular accidents, aviation accidents, railway

accidents, bridge failures, and roadway failures, and flood vulnerable roadways.

Essex County is located adjacent to New York City and along the major transportation routes connecting the

New York and Philadelphia metropolitan areas. Port Newark is also located within the County. Traffic flow

through the County is critical to economic prosperity in the entire region (Essex County HMP 2007). The

County possesses an extensive transportation network, including many rail and fixed route bus services, as

well as demand responsive, ridesharing, and shuttle services (Essex County Transportation Plan 2008).

The majority of fixed route service in Essex County is provided by New Jersey Transit (NJ Transit). There are

46 bus and light rail routes and two commuter rail lines. Private carriers mostly serve trips to New York City,

although there are at least three privately operate local bus routes. NJ Transit operates commuter rail, light

rail, and bus service in Essex County. Commuter rail service is provided on the Morris and Essex Rail Line

and on the Boonton Line. Morris and Essex service operates to Hoboken Terminal and New York Penn

Station with stops in Essex County at Newark Broad Street and eight other stations on the Morristown Line.

Rail service is also provided to Hoboken on the Boonton Line from six stations in northern Essex County

(Essex County Transportation Plan 2008).

NJ Transit provides 46 bus routes and one light rail route in the County; 30 of which serve downtown Newark.

KWhW` SdW Udaeefai` dagfWe ad XWWVWde fa fZW <[fk egTiSkoe `adfZWd` fWd_[`S^+ LZdWW afZWde bdah[VW eWdh[UW

from northern Essex County to New York City. The remainder primarily provides service into other counties

from Essex County municipalities (Essex County Transportation Plan 2008).

Transportation systems available in Essex County include large, interconnected rail, roadway, and water

transportation networks. Major highways accessible to Essex County includes the Garden State Parkway; New

Jersey Turnpike; Interstates 78, 80, and 280; Routes 1-9, 21, 22, 23, 24, and 46; and the Eisenhower Parkway.
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Public roads have a total mileage of 1,673 miles; total interstate mileage is 27 miles; state highway mileage is

59 miles; county road mileage is 233 miles; and municipal road mileage of 1,330 miles. The County also has

fZdWW aX fZW `Sf[a`oe _S\ad fdS`ebadfSf[a` UW`fWde) iZ[UZ [`U^gVWe GWiSd] E[TWdfk Bnternational Airport, Port

Newark, and Penn Station (Essex County 2014). All these systems and supporting resources provide services

locally, regionally, nationally, and internationally.

>BDE@MF?J 0@@EABGLK

A vehicular accident is a road traffic incident that usually involves one road vehicle colliding with another

vehicle or other road user, such as an animal or a stationary roadside object. A vehicular accident may result

in injury, property damage or possibly fatalities. Many factors contribute to vehicular accidents, including:

equipment failure, poor road conditions, weather, traffic volume, and driver behavior.

0NE?LEHG 0@@EABGLK

According to the International Civil Aviation Organization, an aviation accident is an occurrence with the

operation of an aircraft which takes place between the time a person boards the aircraft with the intention of

flight to the time the person has disembarked the aircraft. There are three different occurrences that determine

an aviation accident: a person is fatally or seriously injured; the aircraft sustains damage or structural failure;

or the aircraft is missing or completely inaccessible. An aviation incident is an occurrence, other than an

accident, associated with the operation of an aircraft which affects or could affect the safety of operation

(International Civil Aviation Organization, 2001).

<?EFO?Q 5?EFMJBK ?GA 0@@EABGLK

Freight, commuter, and subway lines are all located in Essex County. These lines may fail due to weakening

joints, erosion, and unstable rails that can cause train-car collisions and derailment. Subway breakdowns may

occur as a result of aging machinery.

JS[^ fdS`ebadfSf[a`oe g`VWdYdag`V S`V STahWYdag`V dS[^e SdW hg^`WdST^W fa iWSfZWd-related events as well.

Flooding from coastal storms and heavy precipitation events can impact underground rails, while strong winds

can impact aboveground rails by derailing rail cars. Extreme temperatures can affect railroad tracks by causing

the steel to shrink during extreme cold and buckle during extreme heat events (NYC HMP 2014).

An at-grade railroad crossing is an intersection where a public highway, road, street, or private roadway

crosses one or more railroad tracks at grade, or at the same ground surface level. These crossings are marked

by crossbucks, stop signs, or other signals, and may be identified by a U.S. DOT inventory number (49 CFR

218.93).

<H?AO?Q ?GA 1JEACB 5?EFMJBK

Bridges, tunnels and roads are all make up a part of the transportation network in Essex County. All of which

are vulnerable to deterioration from use and climate. The following provides information regarding bridge and

roadway failures.

1JEACB 5?EFMJBK

Bridge components are subject to cracking, rusting, ground subsidence, and corrosion caused by exposure to

water, vibration, ozone, dust, dirt, chemicals in salt products, and gasoline (NYC HMP 2014).

Bridge failure generally results in a more severe impact as compared to non-bridge roadway failures. Failure

of bridges may also adversely impact the feature it was designed to cross (another roadway, body of water, rail

line, etc.). In Essex County, when considering all stream and river crossing, crossing of rail over roadways and
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vice versa, crossing of roadway over roadway, and pedestrian crossings , there are hundreds of bridges within

the County (Essex County HMP 2007).

<H?AO?Q 5?EFMJBK

Roadway failures occur frequently and include long-term structural fatigue, overweight traffic, accidents, fuel

or hazardous material discharges, or acts of terrorism. During roadway closures, traffic is disrupted and

depends on the type of roadway failure (Essex County HMP 2007). Roadways are typically less likely to fail

than bridges; however, subsurface conditions such as sinkholes or collapsed sewers can undermine streets. For

example, retaining walls are critical to the structural integrity of roadways and a failure of the wall can close

roads and/or cause major traffic disruptions (NYC HMP 2014).

.?BB; 6F?A<C78?< 3B7;G7HD

A flood vulnerable roadway is any public road that has a history of being covered by enough water in a manner

that the road surface, markings and edges are not visible to the operator of a vehicle, cyclist or a pedestrian.

These conditions can be caused by stream/river flooding, poor drainage along roadways or normal surface

runoff. Water on the roadway can be either standing or moving and could also leave debris such as gravel,

leaves and sticks on the roadway. Duration of the flooding event can vary from minutes to days (Fifth

Planning District Commission, 1999).

8PECTKPO

Essex County is located in the northeast portion of New Jersey. It is bordered to the north by Passaic County;

to the east by Bergen and Hudson Counties; to the south by Union County; and to the west by Morris County.

The County is part of the New York metropolitan area and is the second densest county in New Jersey. The

City of Newark is the largest municipality in New Jersey, in population. The Borough of Caldwell is the

smallest municipality in terms of land area and Essex Fells has the lowest population in the County.

Generally, the eastern portion of Essex County is considered a more mature, urban area, while the western part

of the County is more of a suburban area.

Essex County is full of transit infrastructure, especially in the eastern parts of the County. Transit is available

in the form of rail, light rail, bus, and paratransit (shuttle). NJ TRANSIT is the primary transit provider in

Essex County and operates a bus and rail hub at Newark Penn Station, as well as the Newark Light Rail

(subway) that links Penn Station with Broad Street Station and Bloomfield (Essex County Comprehensive

Transportation Plan 2013).

Figure 5.4.17-1 illustrates the transportation facilities and major roadways located in Essex County.
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Source: ECOEM
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A vehicular accident can occur on any traveled roadway in Essex County. Areas of particular concern include

areas of roads that are difficult to navigate, conducive to accidents, historically accident-prone, adjacent to

water bodies, and pass through populated or highly traveled areas.

The County-owned radial roads, including Bloomfield Avenue, Springfield Avenue, Clinton Avenue, and

South Orange Avenue, all serve both local and regional travel, including travel to and from New York City.

These roads become very congested, especially in areas of high pedestrian activity, which often results the

pedestrian mobility and safety and hazardous conditions for bicycles (Essex County Comprehensive

Transportation Plan [ECCTP] 2013).

The roadways in Essex County consist of various functional classes and allows for travel between residential

areas and the commercial/business establishments throughout the County. Major state roadways include the

Garden State Parkway; I-280; I-80; and I-78. In addition to these major roadways, numerous state and county

routes are present throughout Essex County as well. In total, there is approximately 1,767 miles of roadway in

the County (ECCTP 2013).

0NE?LEHG 0@@EABGLK

With Newark International Airport and Port Newark located within Essex County, the County is a major

national transportation hub with an extensive network of rail, highway, air and sea transportation and it is

Za_W fa a`W aX fZW iad^Voe ^SdYWef Ua`fS[`Wd[lWV eZ[bb[`Y badfe '>eeWj <ag`fk =[h[e[a` aX I^S``[`Y /-.1(+

Newark Liberty International Airport is located in the southeast part of the County and is one of the three

major airports in the New York metropolitan area. It is operated by the Port Authority of New York & New

Jersey (PANYNJ). Additionally, the Port Authority operates the Port Newark-Elizabeth Marine Terminal in

Essex County, which is the largest port facility on the east coast and the third largest in the U.S. This port is

located on the Newark Bay and serves as the principal container ship facility for goods entering and leaving

the New York-New Jersey area (ECCTP 2013).

The second airport located in Essex County is the Essex County Airport CDW (ECA), also known as Caldwell

Airport. It is located entirely in the Township of Fairfield and is owned and operated by Essex County

Improvement Authority (ECIA). The ECIA is governed by a seven member Board of Commissioners

appointed by the County Executive with the consent and approval of the Essex County Board of Chosen

Freeholders. The Essex County Airport is a general aviation facility whose campus is located on

approximately 278 acres of land. It is located 20 miles west of New York City and 10 miles west of Teterboro

Airport. This airport is easily accessible from State Highways 23, 46, 80, 280, and 287. Public transportation

to the airport is available via NJ TRANSIT bus service and from the PANYNJ in New York City (ECCTP

2013).

<?EFO?Q 5?EFMJBK ?GA 0@@EABGLK

The responsibilities for public crossings at grade are shared between the railroad and the road/highway agency.

The railroad is responsible for the crossing surface between the out ends of the railroad ties, for the installation

of the crossbuck signs where no signals are present, and for the operation and maintenance of the railroad

crossing signals and associated control circuitry. The road or highway agency is responsible for warning and

regulatory signs on the approaches to the crossing, for pavement markings and for the street or highway

approaches outside the end of the railroad ties (West Virginia Department of Transportation, Date Unknown).

Essex County has approximately 26 miles of railroad track and 21 railroad stations, including Newark Penn

Station, which is the hub for Amtrak service. The Port Authority Trans Hudson (PATH) system is a subsidiary
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of the Port Authority of New York and New Jersey. This heavy rail rapid tdS`e[f ekefW_ [e fZW Uag`fdkoe 4th

largest subway system. It serves as the primary transit link between New York City and urban and suburban

communities in New Jersey and handles 250,000 passengers each day (ECCTP 2013).

Amtrak is a federally-owned railroad that provides inter-city passenger service to Newark Penn Station,

serving more than 680,000 passengers, and Newark International Airport, serving more than 127,000

passengers. The Northeast Corridor Line runs between Washington D.C. and Boston and services other major

east coast cities such as New Haven, New York City, Trenton, Philadelphia, and Baltimore (ECCTP 2013).

There are five NJ TRANSIT commuter lines that travel through Essex County: Northeast Corridor, Raritan

Valley Line, Morris and Essex Lines, Montclair-Boonton Line, and North Jersey Coast Line. There are a total

of 21 NJ TRANSIT stations located in Essex County. Newark Penn Station is an important multi-modal

transportation hub that serves the Northeast Corridor, the Raritan Valley line, PATH, as well as numerous NJ

TRANSIT bus routes. These stations have eight tracks, with seven of them on one level and the other track for

PATH service on an upper level (ECCTP 2013).

The Conrail Lehigh Line is a main east/west route serving the region and one of the busiest rail lines in the

U.S. In the City of Newark, the railroad enters Oak Island yard, the largest classification yard in New Jersey,

and then continues across Newark Bay to Jersey City. West of the Oak Island yard, the Lehigh connecting

track links the Lehigh Line with the Passaic & Harsimus Line which runs to the intermodal terminals in

Kearney and North Bergen (ECCTP 2013).

The Chemical Coast Secondary is a major north/south rail line and serves Port Newark/Elizabeth and the

intermodal terminal serving the Port Newark Container Terminal (PNCT) at Portside Yard. A new flyover

connection between PNCT and Portside allows direct transfer from ship to rail without having to access city

streets. Running north from Oak Island are the Brills Lead and the Bay Shore Lead which serve the intermodal

transfer activities in Brills Yard and various industries along Doremus Avenue (ECCTP 2013).

<H?AO?Q ?GA 1JEACB 5?EFMJBK

1JEACB 5?EFMJBK

>eeWj <ag`fkoe transportation network includes operation and maintenance of four swing bridges over the

Passaic River, provides maintenance of 131 stationary bridges and 230 culverts. The bridges and culverts

dWbdWeW`f Ud[f[US^ `aVWe fZSf S^^ai fdSXX[U fa WXX[U[W`f^k `Sh[YSfW fZW <ag`fkoe V[hWdeW fabaYdSbZk (ECCTP

2013).

<H?AO?Q 5?EFMJBK

See the vehicular accident section for a summary of roadways in Essex County.

.?BB; 6F?A<C78?< 3B7;G7HD

According to FEMA, flood hazard areas are defined as areas that are shown to be inundated by a flood of a

given magnitude on a map. These areas are determined using statistical analyses of records of riverflow, storm

tides, and rainfall; information obtained through consultation with the community; floodplain topographic

surveys; and hydrologic and hydraulic analyses. Flood hSlSdV SdWSe SdW VW^[`WSfWV a` ?>F9oe ?^aaV

Insurance Rate Maps (FIRM), which are official maps of a community on which the Federal Insurance and

Mitigation Administration has indicated both the Special Flood Hazard Areas (SFHA) and the risk premium

zones applicable to the community.
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In addition to FIRM, FEMA also provides FISs for entire counties and individual jurisdictions. These studies

are narrative reports of countywide flood hazards, including descriptions of the flood areas studied and the

engineered methods used, principal flood problems, flood protection measures and graphic profiles of the flood

sources (FEMA, Date Unknown). A countywide FIS for Essex County has been completed and discusses the

principal flood problems in Essex County including flood vulnerable roadways (FEMA FIS, 2007). See the

Flood Hazard section (5.4.6) for more information.

3XTGOT

>BDE@MF?J 0@@EABGLK

There is no warning time for vehicular accidents. Contributing factors for these accidents are typically

associated with the driver, vehicle and the environment. Factors associated with the driver include: error,

speeding, experience, and blood-alcohol level. Factors associated with the vehicle include: type, condition,

and center of gravity. Environmental factors include: quality of the infrastructure, weather, and obstacles. The

majority of vehicular accidents are attributed to the driver. Vehicular accidents can have severe effects on

those directly involved, as well as effects to others not directly involved. Other effects may include: severe

traffic delays, lost sales to businesses, delayed commodity shipments, and increased insurance costs (Cova and

Conger, 2003).

0NE?LEHG 0@@EABGLK

Approximately 80-percent of all aviation accidents occur shortly before or during take-off and landing. These

are usually said to have been caused by human error. Mid-flight accidents are rare but not unheard of. A

survey was conducted on 1,843 plane crashes that occurred between 1950 and 2006. The survey showed that

of those 1,843 plane crashes, 53-percent were due to pilot (human) error; 21-percent due to mechanical failure;

11-percent due to weather; eight-percent due to other human error (lack of communication, improper

maintenance); 6-percent due to sabotage and terrorism; and 1-percent due to other causes (Krasner, 2009).

Aviation accidents are often devastating incidents that may result in serious injuries or fatalities. The Federal

Aviation Administration (FAA) and the National Transportation Safety Board (NTSB) are the agencies

responsible for monitoring air travel and investigation accidents. Some of the most common causes of aviation

accidents occur as a result of the violation of FAA and NTSB regulations. Some other causes of accidents

include, but are not limited to:

' Pilot or flight crew errors m Pilot errors are the number one cause of aviation accidents and account
for the highest number of fatalities. Pilots have the responsibility to transport passengers safely from
one place to another and follow the FAA and NTSB regulations to better ensure passenger safety. If
a pilot or flight crew makes an error, an accident may occur.

' Faulty equipment m Faulty aircraft equipment and/or mechanical features are another common cause
of an aviation accident.

' Aircraft design flaws m The manufacturer of an aircraft is responsible for an aviation accident if the
structural design is flawed and results in an accident.

' Failure to properly fuel or maintain the aircraft m If any regulations and safety standards set by the
FAA or NTSB are violated, an accident may occur.

' Negligence of Federal Air Traffic Controllers m The failure of air traffic controllers to properly
monitor the airways is another cause of aviation accidents (Aviation Law News, Date Unknown).
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Accidents involving trains and pedestrians or motor vehicles are very severe. A motorist is 30-times more

likely to die in a collision with a train than any other type of motor vehicle accident (West Virginia Department

of Transportation, Date Unknown).

As of 2009, there are approximately 136,041 public at-grade crossings in the U.S. In 2009, there were 1,896

incidents at public highway-rail crossings in the U.S. that resulted in 247 deaths and 705 injuries. Also in

2009, 431 people were killed and 343 people were injured while trespassing on railroad rights-of-way and

property (U.S. Department of Transportation m Federal Highway Administration Date Unknown).

For most local road officials, at-grade railroad crossings are the most common exposure to railroads. Such

crossings are often a nuisance for both highway and railroad officials. Railroad crossings are a conflict point

between two different transportation systems, which have different operating characteristics and different

needs (Association of American Railroads, 2012).

Between 1980 and 2012, the number of grade-crossing collisions fell 82% (Figure 5.4.5-1). Injuries associated

with collision fell 76% and fatalities fell 72%. Since 2000, the declines have been 44%, 24%, and 45%,

respectively, indicating that grade crossing safety continues to improve. The grade crossing collision rate has

fallen nearly every year since 1980; from 1980 to 2012, it fell 82% (Association of American Railroads 2013).

According to the Federal Railroad Administration, as of 2014, there are 407 highway-rail crossings in Essex

County.

4KIURG +%*%(,$)% 6KIJWCY&/T$5RCFG >CKMRPCF 1RPSSKOI 1PMMKSKPO >CTG# (.-' TJRPUIJ )'()

4BFC9<) +DDB9>7E>BA B= +@<C>97A 37>?CB7;D &$%'
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<H?AO?Q ?GA 1JEACB 5?EFMJBK

The severity of roadway and bridge failures in Essex County depends on the size and criticality of affected

networks, their location, the number of people directly impact, and the secondary impacts to essential services

S`V fZW WUa`a_k+ 9 XS[^gdWoe eWhWd[fk US` dS`YW Xda_ ^aUS^[lWV aUUgddW`UW fa S ekefW_-wide incident (New

York City HMP 2014).

.?BB; 6F?A<C78?< 3B7;G7HD

See Section 5.4.6 (Flood) for detailed information on the extent for flood and flood vulnerable roadways.

=RGVKPUS <EEURRGOEGS COF 8PSSGS

Many sources provided historical information regarding previous occurrences and losses associated with

transportation failure events throughout the State and Essex County. With so many sources reviewed for the

purpose of this HMP, loss and impact information for many events could vary depending on the source.

Therefore, the accuracy of monetary figures discussed is based only on the available information identified

during research for this HMP.

The 2007 Plan did not discuss specific transportation failure events that occurred in Essex County. For this

2015 Plan update, winter storm events were summarized from 2007 to 2014. Table 5.4.17-1 includes flooding

events and FEMA disaster declarations that occurred between 2007 and 2014. With transportation failure

documentation for Essex County being so extensive, not all sources have been identified or researched.

Therefore, Table 5.4.17-1 may not include all events that have occurred throughout the County. The State of

New Jersey was not included in any FEMA disaster (DR) or emergency (EM) declarations in regards to

transportation failure events.
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Transportation hazards are impossible to accurately predict; however, areas prone to these hazards can be

located and quantified through analysis of historical records and plotted on a County base map. Certain

characteristics that together cause these hazards or increase the vulnerability of these hazards can be outlined

and areas that may be prone are identifiable.

In Section 5.3, the identified hazards of concern for Essex County were ranked. The probability of occurrence,

or likelihood of the event, is one parameter used for ranking hazards. Based on historical records and input

from the Planning Committee, the probability of occurrence for transportations hazards in the County is

considered nfrequento (likely to occur within 25 years, as presented in Table 5.3-3).

1MKNCTG 1JCOIG 7NQCETS

Because transportation failure is a human-caused hazard, no climate change impacts are associated with the

hazard. See Section 5.4.6 (Flood) for climate change impacts on flooding for flood-vulnerable roadways.
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To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard

area. For transportation failures, the entirety of Essex County has been identified as the hazard area.

Therefore, all assets in the County (population, structures, critical facilities and lifelines), as described in the

County profile, are vulnerable. The following text evaluates and estimates the potential impact of

transportation failures on the County including:

' Overview of vulnerability
' Data and methodology used for the evaluation
' Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)

economy, and (5) future growth and development
' Change of vulnerability as compared to that presented in the 2008 Essex County Hazard Mitigation

Plan
' Further data collections that will assist understanding this hazard over time

<VGRVKGW PH BUMOGRCDKMKTY

Transportation systems available in Essex County include major highways, local roads, railroads, public

transportation, and airports. Hazards associated with transportation can either be created by natural hazards

impacting the roadways or rail systems, the material being transported, or created by the transportation

medium itself.

There are heavily trafficked roadways (parkways and secondary roads) used by automobiles and trucks

through the County; some of which experience frequent flooding. These roads are used by residents,

commuters and for transporting all types of materials, including hazardous materials. Hazardous materials in

transit include substances or materials determined to be capable of posing an unreasonable risk to health, safety

or property when transported. These routes traverse residential neighborhoods, making the nearby residential

population and environment vulnerable. A major accident in each of these transportation systems is possible

and could impact the County (minimal to severe).

2CTC COF 9GTJPFPMPIY

For this hazard, data was obtained from Essex County and the Planning Committee.

7NQCET PO 8KHG# 6GCMTJ COF ?CHGTY

Transit-dependent populations in Essex County include those over 65 and older, disabled, low-income,

automobile availability, and unemployment. Persons aged 65 and older are often public transit riders because

they are either unable or unwilling to drive. Disabled persons are also another group who depend on public

transit. Some disabilities prevent people from driving, making them more dependent on public transit or

paratransit. Low-income persons often depend on public transportation because they cannot afford other

means of transportation (Essex County Transportation Plan 2008).

Potential losses from transportation hazards include human health and life, property and natural resources.

Vehicular accidents, flooded roadways, aviation accidents and accidents involving trains, all may result in injury

or death to drivers/passengers on the road, the public in the immediate vicinity and emergency services personnel.

The number of people exposed depends on population density, both by day and night, and on the proportions

located indoors and outdoors.
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Potential losses to the general building stock caused by a transportation failure incident are difficult to

quantify. The degree of damages depends on the type and scale of incident. Potential losses include

inaccessibility, loss of service, and potential structural and content losses of a building.

7NQCET PO 1RKTKECM 4CEKMKTKGS

Many Essex County residents depend on transportation to get to work, bring their children to child care

facilities, hospitals and senior centers, and to reach other key destinations (Essex County Transportation Plan

2008). Loss of roadway use and public transportation services would affect thousands of commuters,

employment, day-to-day operations within the County, and delivery of critical municipal and emergency

services. Disruption of one or more of these modes of transportation can lead to the congestion of another, and

not only impact the County but the State and region as a whole. Refer to Section 4 (County Profile) which

summarizes the number and type of critical facilities in Essex County.

7NQCET PO 3EPOPNY

Due to insufficient data, a full loss estimate was not completed for the transportation hazard. Loss of roadway

use and public transportation services would affect thousands of commuters, employment, day-to-day

operations within the County, and delivery of critical municipal and emergency services. Key economic

contributors in Essex County include: Port of Newark/Elizabeth and Newark Liberty International Airport.

LZW Iadf See[efe fZW <ag`fkoe _S\ad WUa`a_ic engine and provides living-wage employment. The Airport

employs nearly 24,000 people and contributes to $19 billion in economic activity to the metropolitan area.

Disruption of one or more of these modes of transportation can lead to the congestion of another, and not only

impact the County and region as a whole.

4UTURG 5RPWTJ COF 2GVGMPQNGOT

As discussed in Sections 4 and 9, areas targeted for future growth and development have been identified across

Essex County. Any areas of growth could be potentially impacted by transportation incidents because the

entire County is exposed and vulnerable. An increase in development and population has the ability to

increase the likelihood of transportation failure incidents. Future migration to larger jurisdictions may also

increase the likelihood of an incident. Please refer to the specific areas of development indicated in tabular

form and/or on the hazard maps included in the jurisdictional annexes in Volume II, Section 9 of this plan.

3HHGET PH 1MKNCTG 1JCOIG PO BUMOGRCDKMKTY

Because transportation failure is a human-caused hazard, no climate change impacts are associated with the

hazard. See Section 5.4.6 (Flood) for climate change impacts on flooding for flood-vulnerable roadways.

1JCOIG PH BUMOGRCDKMKTY

HhWdS^^) fZW <ag`fkoe hg^`WdST[^[fk ZSe `af UZS`YWV S`V fZW W`f[dW <ag`fk i[^^ Ua`f[`gW fa TW WjbaeWV S`V

vulnerable to transportation failure incidents.

/FFKTKPOCM 2CTC COF ;GXT ?TGQS

Based on limited data regarding the probability and potential impact of this hazard, a quantitative loss
estimate was not completed for this HMP Update. With time, the County can work with appropriate
agencies to collect additional data to support mitigation planning and consideration of potential risks and
prioritization of mitigation measures for this hazard.
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It is recognized that the County needs to compile and maintain data regarding specific concerns and past losses

for this hazard. Such data should include specific information regarding the damage/loss of

life/property/infrastructure, and any data on the potential/actual cost and logistics of responding to such an

event (i.e., location of road closures, map detours, traffic counts, duration of closures and detours; costs to

respond, etc.). This data will be included in future revisions of the HMP and can be used to support future

mitigation grant efforts (i.e., benefit cost analyses).

Studying traffic and potential transportation accident patterns could provide information on the
vulnerability of specific road segments and nearby populations. By keeping a record of these frequently
transported materials, preparatory measures can be made should a release occur.
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This section presents mitigation actions for Essex County to reduce

potential exposure and losses identified as concerns in the Risk Assessment

portion of this HMP update. The Planning Committee reviewed the Risk

Assessment to identify and develop these mitigation actions, which are

presented herein.

This section includes:

1) Background and Past Mitigation Accomplishments

2) General Mitigation Planning Approach

3) Review and Update of Mitigation Goals and Objectives

4) Capability Assessment

5) Mitigation Strategy Development and Update

,*+/ @SHU EWKH[L 3OHUNLZ

( The 2008 HMP mitigation strategy was presented in Section 8. For the 2015 update, the mitigation
strategy is presented in Section 6.

( The mission statement and goals were updated and objectives were developed to align with the County
Zg] PmZm^xl \nkk^gm fbmb`Zmbhg ikbhkbmb^l,

( A Strengths, Weaknesses, Opportunities and Threats (SWOT) exercise was conducted concurrent with the
Strategic Recovery Planning Report (Phase I) for Essex County and summarized in this section.

( The 2008 HMP capability assessment section was presented in Section 7. For the 2015 update, the
capability assessment was expanded and presented in Section 6, and Volume 2 Section 9.

( The mitigation strategy evaluation and prioritization methodology was updated and expanded.

0(+ 2HJRNYV\UK HUK @HZ[ =P[PNH[PVU 1JJVTWSPZOTLU[Z

In accordance with DMA 2000 requirements, a discussion regarding past mitigation activities and an overview

of past efforts is provided as a foundation for understanding the mitigation goals, objectives, and activities

outlined in this HMP. The County, through previous and ongoing hazard mitigation activities, has

demonstrated that it is pro-active in protecting its physical assets and citizens against losses from natural and

human-caused hazards. Examples of previous and ongoing actions, projects and capabilities include the

following:

' The County facilitated the development of the original Essex County Hazard Mitigation Plan,
completed and approved by FEMA in 2008, which included 21 of the 22 municipalities. The current
planning process is also being led by the County which includes participation of all 22 municipalities.

' Essex County is currently in the process of preparing a Strategic Recovery Planning Report (SRPR) as
part of the New Jersey Department of Community Affairs Post Sandy Planning Assistance Grant
Program.

' Essex County Department of Public Works coordinates with the New Jersey Department of
Transportation to rehabilitate County-owned bridges. Two of the five bridges identified have been
rebuilt to date.

' Essex County performed dam enhancements at the dam in Verona Park.

' Over a three-year period, Essex County Office of Emergency Management (ECOEM) has trained and
certified first responders (police, fire, emergency medical and public works), government officials and
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the private sector throughout Essex County in such courses as Weapons of Mass Destruction (WMD),
Awareness and Operations, HazMat Awareness and Operations, Counter-Terrorism Awareness and
Incident Command System (ICS).

' In addition to training, ECOEM has acquired and distributed vast quantities of emergency equipment
Zg] ikhm^\mbo^ `^Zk mh ^Z\a h_ Cll^q Ahngmrxl 00 fngb\biZe `ho^kgf^gml,

' ECOEM conducts numerous exercises and participates in drills throughout the state. These exercises
assist in training and testing the capabilities of county and municipal resources dealing with such
events as terrorist attacks, hazardous materials (HazMat) incidents and points of distribution (POD)
for medicine, food and water following a possible pandemic incident.

' ECOEM has acquired federal and state funding for a new communications tower to improve
\hgg^\mbhgl Zfhg` eh\Ze* lmZm^ Zg] _^]^kZe Z`^g\b^l Zg] mh ^ebfbgZm^ \hffngb\Zmbhg u]^Z] lihmlv bg
Essex County. Portable light towers, generators, communication interoperability switches and
evacuation signs have also been acquired and shared with our municipal partners.

' ECOEM also trains volunteers in the municipalities through its Community Emergency Response
Team (CERT) and Auxiliary Police Training Programs.

' Municipalities have actively participated in available mitigation grant funding opportunities to
implement mitigation projects. Details on these projects are presented in Section 9 of this HMP.

' Municipalities have incorporated hazard mitigation into their daily operations and planning
mechanisms. A summary of current and future plan integration activities are presented in Section 7 as
well as in ^Z\a fngb\biZebmrxl Zgg^q bg P^\mbhg 7 h_ mabl FJM,

These iZlm Zg] hg`hbg` Z\mbobmb^l aZo^ \hgmkb[nm^] mh ma^ Ahngmrxl ng]^klmZg]bg` h_ bml aZsZk] ik^iZk^]g^ll

and future mitigation activity needs, costs, and benefits. These efforts provide a foundation for the Planning

Committee to use in developing this HMP.

0(, 7LULYHS =P[PNH[PVU @SHUUPUN 1WWYVHJO

The overall approach used to update the County and local hazard mitigation strategies are based on FEMA and

State of New Jersey regulations and guidance regarding local mitigation plan development, including:

' DMA 2000 regulations, specifically 44 CFR 201.6 (local mitigation planning)

' DCJ? uIh\Ze Jbmb`Zmbhg MeZggbg` FZg][hhdv* JZk\a 0./1

' DCJ? uGgm^`kZmbg` FZsZk] Jbmb`Zmbhg bgmh Ih\Ze MeZggbg`v* JZk\a 0./1

' Identifying Mitigation Actions and Implementing Strategies (FEMA 386-3)

' FEMA Mitigation Ideas (January 2013)

The mitigation strategy update approach includes the following steps that are further detailed in later sections

of this section:

' Review and update mitigation goals and objectives

' Identify mitigation capabilities, and evaluate their capacity and effectiveness to mitigate and manage
hazard risk

' Identify progress on previous county and local mitigation strategies

' Develop updated county and local mitigation strategies

' Prepare an implementation strategy, including the prioritization of projects and initiatives in the
updated mitigation strategy.
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0(- BL]PL^ HUK EWKH[L VM =P[PNH[PVU 7VHSZ HUK ?IQLJ[P]LZ

This section documents the efforts to update the guiding principle (mission

statement), and hazard mitigation goals and objectives established to reduce

or avoid long-term vulnerabilities to the identified hazards.

0(-(+ =PZZPVU C[H[LTLU[

Per FEMA guidance (386-1), a mission statement or guiding principle

describes the overall duty and purpose of the planning process, and serves to

identify the principle message of the plan. It focuses or constrains the range

of goals and objectives identified. This is not a goal because it does not

]^l\kb[^ hnm\hf^l, Cll^q Ahngmrxl fbllbhg lmZm^f^gm bl [khZ] bg l\hi^* Zg]

provides a direction for the HMP.

During the 2008 Essex County hazard mitigation planning process, the

Planning Committee developed a mission statement. As part of the 2015

update process, the Essex County Hazard Mitigation Steering Committee

reviewed the mission statement and elected to revise it, as:

Through strategic planning, partnerships and collaboration, identify and reduce the vulnerability to natural

and human caused hazards in order to protect the health, safety, quality of life, environment, and economy

of all people and all communities within Essex County.

0(-(, 7VHSZ HUK ?IQLJ[P]LZ

?\\hk]bg` mh ADO 0./,4(\)(1)(b)8 uQa^ aZsZk] fbmb`Zmbhg lmkZm^`r laZee bg\en]^ Z ]^l\kbimbhg h_ fbmb`Zmbhg

goals to reduce or avoid long-m^kf oneg^kZ[bebmb^l mh ma^ b]^gmb_b^] aZsZk]l,v For the purposes of this HMP

update, goals are defined as follows:

Goals are general guidelines that explain what is to be achieved. They are usually broad, long-term, policy-

type statements and represent global visions. Goals help define the benefits that the HMP is trying to achieve.

The success of the HMP, once implemented, should be measured by the degree to which its goals have been

met (that is, by the actual benefits in terms of hazard mitigation).

The 2008 goals and objectives were reviewed by the Steering Committee in November 2013 in consideration

of the hazard events and losses since the 2008 plan, the updated hazard profiles and vulnerability assessment,

the goals and objectives established in the updated State HMP, county and local risk management plans, as

well as direct input on how the Steering Committee (representing the County and participating municipalities)

recognized the need to move forward to best manage their hazard risk. Through facilitated discussion and

brainstorming, it was decided to revise all of the HMP goals. In essence, the 2008 goals remain as a part of the

2014 goals and new objectives for the County; however the goals were made more broad and objectives were

added (new to this HMP update) to provide a more specific course of action to meet the goals.
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The following are the updated goals for the 2014 Essex County HMP update:

1. Protect Life

2. Protect Property

3. Increase public preparedness and awareness

4. Develop and maintain an understanding of risks from hazards

5. Enhance County and local mitigation capabilities to reduce hazard vulnerabilities

6. Support continuity of operations pre-, during, and post- hazard events

Essex County HMP goals are compatible with the needs and goals expressed in other available community

planning documents as well as the NJ State HMP. Each goal has a number of corresponding objectives that

further define the specific actions or implementation steps. Achievement of these goals will define the

effectiveness of a mitigation strategy. The goals also are used to help establish priorities.

New to the Essex County HMP are objectives. For the purposes of this HMP update, objectives are defined as

follows:

Objectives are short-term aims which, when combined, form a strategy or course of action to meet a goal.

Unlike goals, objectives are specific and measurable.

In November 2013 the Steering Committee met to discuss the existing mission statement and goals. At that

meeting, objectives were also developed through brainstorming and discussion. The Steering Committee then

formally approved at the December 2013 Steering Committee meeting. The objectives were developed by the

Steering Committee through its knowledge of the local area, review of past efforts, findings of the risk

assessment, qualitative evaluations, and identification of mitigation options. The objectives are used to 1)

measure the success of the HMP once implemented, and 2) to help prioritize identified mitigation actions.

Table 6-/ ik^l^gml Cll^q Ahngmrxl `hZel Zg] h[c^\mbo^l _hk ma^bk FZsZk] Jbmb`Zmbhg Mean. Although an

objective is listed with each goal, the objectives were developed to meet multiple goals as demonstrated in

Table 6-2.
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DHISL 0'+( 5ZZL_ 3V\U[` 8HaHYK =P[PNH[PVU @SHU 7VHSZ HUK ?IQLJ[P]LZ

7VHS ?IQLJ[P]L

Goal 1:
Protect life

1.1: Improve warning and emergency communications systems

1.2: Reduce the impacts of hazards on people, property and vulnerable populations

1.3: Strengthen County and local planning, building codes, ordinances and enforcement

Goal 2:
Protect property

2.1: Protect critical facilities

2.2: Reduce repetitive and severe repetitive losses

2.3: Protect environmental resources that serve a natural hazard mitigation function

2.4: Encourage cost-effective and environmentally-sound development and land use

Goal 3:
Increase public
preparedness and awareness

3.1: Improve public awareness of hazards and the risks they pose

3.2: Improve hazard information data bases and maps and increase accessibility to those resources

3.3: Enhance stakeholder education and training

Goal 4:
Develop and maintain an
understanding of risks from
hazards

4.1: Review and incorporate updated hazard data into the County Hazard Mitigation Plan and
other county and local planning mechanisms

4.2: Increase support for the development of local mitigation planning and projects

4.3: Incorporate new State and FEMA guidance, rules and regulations into the Plan

Goal 5:
Enhance county and local
mitigation capabilities to
reduce hazard
vulnerabilities

5.1: Monitor the progress of on-going mitigation activities within the county

5.2: Encourage and support additional related training and education of public officials

5.3: Encourage the formation of partnerships to leverage and share mitigation resources

5.4: Integrate the County Hazard Mitigation Plan with other County, regional and local planning
initiatives

Goal 6: Support continuity
of operations pre-, during
and post- hazard events

6.1: Ensure continuity of operations of essential county government services

6.2: Increase resiliency by facilitating rapid disaster recovery

6.3: Support and encourage the implementation of alternative energy sources
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DHISL 0',( 5ZZL_ 3V\U[` 8HaHYK =P[PNH[PVU @SHU ?IQLJ[P]LZ

Obj.
# Objective Statement

Goal
1

Goal
2

Goal
3

Goal
4

Goal
5

Goal
6

1.1 Improve warning and emergency communications systems X X X

1.2
Reduce the impacts of hazards on people, property and vulnerable
populations

X X X

1.3
Strengthen County and local planning, building codes, ordinances
and enforcement

X X

2.1 Protect critical facilities X X

2.2 Reduce repetitive and severe repetitive losses X X X

2.3
Protect environmental resources that serve a natural hazard
mitigation function

X X

2.4
Encourage cost-effective and environmentally-sound development
and land use

X X

3.1 Improve public awareness of hazards and the risks they pose X X X

3.2
Improve hazard information data bases and maps and increase
accessibility to those resources

X X X X X X

3.3 Enhance stakeholder education and training X X

4.1
Review and incorporate updated hazard data into the County Hazard
Mitigation Plan and other county and local planning mechanisms

X X

4.2
Increase support for the development of local mitigation planning
and projects

X X X

4.3
Incorporate new State and FEMA guidance, rules and regulations
into the Plan

X X X

5.1
Monitor the progress of on-going mitigation activities within the
county

X X X X

5.2
Encourage and support additional related training and education of
public officials

X X X

5.3
Encourage the formation of partnerships to leverage and share
mitigation resources

X X

5.4
Integrate the County Hazard Mitigation Plan with other County,
regional and local planning initiatives

X X

6.1
Ensure continuity of operations of essential county government
services

X X X

6.2 Increase resiliency by facilitating rapid disaster recovery X X

6.3
Support and encourage the implementation of alternative energy
sources

X
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0(. 3HWHIPSP[` 1ZZLZZTLU[

According to FEMA 386-1* Z \ZiZ[bebmr Zll^llf^gm bl Zg bgo^gmhkr h_ Z \hffngbmrxl fbllbhgl* ikh`kZfl Zg]

policies; and an analysis of its capacity to carry them out. This assessment is an integral part of the planning

process. The assessment process enables identification, review and analysis of local and state programs,

policies, regulations, funding and practices currently in place that may either facilitate or hinder mitigation.

During the original planning process, the 2008 Planning Committee discussed their current capabilities to

address potential hazard events.

For the 2014 HMP update, the County and all municipalities identified and assessed their capabilities in the

areas of planning and regulatory, administrative and technical, and fiscal. Capability assessment worksheets,

modeled after Worksheet 4.1 in the DCJ? uLocal Mitigation Planning Handbookv, were distributed and

completed by the County and each municipality. By completing the worksheets, the County and each

municipality learned how or whether they would be able to implement certain mitigation actions by

determining the following:

' Limitations that may exist on undertaking actions;

' The range of local and/or state administrative, programmatic, regulatory, financial and technical
resources available to assist in implementing their mitigation actions;

' Action is currently outside the scope of capabilities;

' Types of mitigation actions that may be technically, legally (regulatory) administratively, politically
or fiscally challenging or infeasible;

' Opportunities to enhance local capabilities to support long term mitigation and risk reduction.

During the 2014 HMP update process, all participating jurisdictions were tasked with developing their

capability assessment, paying particular attention to evaluating the effectiveness of these capabilities in

supporting hazard mitigation, and identifying opportunities to enhance local capabilities.

County and municipal capabilities in the areas of planning and regulatory, administrative and technical, and

fiscal may be found in the Capability Assessment section of their jurisdictional annexes in Section 9. Further,

within each annex participating jurisdictions have identified how they have integrated hazard risk management

bgmh ma^bk ^qblmbg` ieZggbg`* k^`neZmhkr Zg] hi^kZmbhgZe-Z]fbgblmkZmbo^ _kZf^phkd (ubgm^`kZmbhg \ZiZ[bebmb^lv)*

Zg] ahp ma^r bgm^g] mh ikhfhm^ mabl bgm^`kZmbhg (ubgm^`kZmbhg Z\mbhglv), ? _nkma^k lnffary of these continued

efforts to develop and promote a comprehensive and holistic approach to hazard risk management and

mitigation is presented in Section 7.

0(.(+ C\TTHY` VM @SHUZ& @YVNYHTZ& HUK BLZV\YJLZ 1]HPSHISL [V C\WWVY[ =P[PNH[PVU

A summary of the various Federal, State, County and local planning and regulatory programs available to

promote and support mitigation and risk reduction in Essex County are presented below. The legal and

regulatory capability was evaluated by surveying each participating jurisdiction regarding the policies,

programs and capabilities in place. These policies, programs and capabilities are described in detail for each

jurisdiction in Sections 9.1 through 9.23.

>H[PVUHS 6SVVK 9UZ\YHUJL @YVNYHT $>69@%

The U.S. Congress established the NFIP with the passage of the National Flood Insurance Act of 1968

[DCJ?xl 0..0 KZmbhgZe Dehh] GglnkZg\^ Mkh`kZf (NFIP): Program Description]. The NFIP is a Federal

program enabling property owners in participating communities to purchase insurance as a protection against
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flood losses in exchange for State and community floodplain management regulations that reduce future flood

damages.

There are three components to the NFIP: flood insurance, floodplain management and flood hazard mapping.

Communities participate in the NFIP by adopting and enforcing floodplain management ordinances to reduce

future flood damage. In exchange, the NFIP makes federally backed flood insurance available to homeowners,

renters, and business owners in these communities. Community participation in the NFIP is voluntary. Flood

insurance is designed to provide an alternative to disaster assistance to reduce the escalating costs of repairing

damage to buildings and their contents caused by floods. Flood damage in the U.S. is reduced by nearly $1

billion each year through communities implementing sound floodplain management requirements and property

owners purchasing flood insurance. Additionally, buildings constructed in compliance with NFIP building

standards suffer approximately 80% less damage annually than those not built in compliance (FEMA, 2008).

All jurisdictions in Essex County participate in the NFIP. As of March 31, 2014, there were 4,419 NFIP

policyholders in Essex County. There have been 3,642 claims made, totaling over $107 million for damages to

structures and contents. There are 304 NFIP Repetitive Loss (RL) properties, and 104 NFIP Severe Repetitive

Ihll (POI) ikhi^kmb^l bg ma^ Ahngmr, Dnkma^k ]^mZbel hg ma^ Ahngmrxl _ehh] oneg^kZ[bebmr fZr [^ _hng] bg the

flood hazard profile in Section 5.4.6.

>69@ 3VTT\UP[` BH[PUN C`Z[LT $3BC%

As an additional component of the NFIP, the Community Rating System (CRS) is a voluntary incentive

program that recognizes and encourages community floodplain management activities that exceed the

minimum NFIP requirements. As a result, flood insurance premium rates are discounted to reflect the reduced

flood risk resulting from the community actions meeting the three goals of the CRS: (1) reduce flood losses;

(2) facilitate accurate insurance rating; and (3) promote the awareness of flood insurance (FEMA, 2012).

Currently, three communities in Essex County participate in CRS, specifically the Townships of Bloomfield,

Fairfield and Montclair. The Townships of Bloomfield and Montclair are \nkk^gmer b]^gmb_b^] Zl uk^l\bg]^]v

with CRS ratings h_ /. (gh ]bl\hngm), Qa^ Qhpglabi h_ DZbk_b^e] bl \nkk^gmer b]^gmb_b^] Zl u\nkk^gmv pbth a

CRS rating of 6 [20% discount in the special flood hazard area (SFHA) and 10% in non-SFHA].

Municipalities and the County as a whole could expect significant cost savings on premiums if enrolled in the

CRS program. During the 2014 HMP update, several communities are now considering joining the CRS

program.

C[YH[LNPJ BLJV]LY` @SHUUPUN BLWVY[ $CB@B%

The New Jersey Department of Community Affairs (NJDCA) has established a Post Sandy Planning

Assistance Grant Program. The purpose of this program is to support long range planning for community

redevelopment in the municipalities and counties sustaining damage from Superstorm Sandy.

Essex County is currently in the process of preparing the SRPR. The SRPR has been closely coordinated with

the Essex County Hazard Mitigation Plan Update. The spatial analysis conducted for the Hazard Mitigation

Plan appears in the SRPR for the flood, storm surge, and sea level rise hazards. In addition, the County

mitigation actions are listed in the SRPR as well as the mitigation action types by municipality. A more

detailed land use analysis was conducted for the SRPR. For example, an exposure analysis was completed to

assess the vulnerability of the residential and non-residential land uses with in the County to flooding. This has

been included in the Hazard Mitigation Plan in the appropriate hazard profiles.
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3VTWYLOLUZP]L DYHUZWVY[H[PVU @SHU

The County adopted a Complete Streets Policy in 2012 and focused its attention on a Comprehensive

Transportation Plan, which was completed in 2013. In 2014 the County obtained a Local Capacity Grant from

Together North Jersey to compile a Complete Streets Plan to implement the Policy by integrating Complete

Streets recommendations of the Comprehensive Transportation Plan into its land use regulations and design

standards.

3HWP[HS 9TWYV]LTLU[ @SHUZ

Capital Improvement Plans outline capital spending and investments necessary for public improvements.

Many municipalities in Essex County have Capital Improvement Plans. These plans and budgets have been

and may continue to be used to fund mitigation projects and demonstrate integration into daily operations.

Refer to Section 9.2 through 9.23 for further details.

<HUK EZL @SHUUPUN @VSPJ`

State of New Jersey Municipal Land Use Law L.1975, c. 291, s. 1, eff. Aug. 1, 1976, is the legislative

foundation for the land use process, including decisions by Planning Boards and Zoning Boards of

Adjustment, in the State of New Jersey. It defines the powers and responsibilities of boards and is essential to

their functions and decisions. It also provides the required components of a municipal Master Plan.

Every municipal agency shall adopt and may amend reasonable rules and regulations, not inconsistent with this

act or with any applicable ordinance, for the administration of its functions, powers, and duties. These plans

help jurisdictions review their land use plans and policies with public participation. The Municipal Land Use

Law requires that each municipality prepare a comprehensive plan, or master plan, and update that plan every

6 years. All municipalities in Essex County have Master Plans. The Maser Plans were reviewed and consulted

pa^g ]^o^ehibg` ma^ `hZel Zg] h[c^\mbo^l h_ ma^ FJM ni]Zm^* Zl p^ee Zl ni]Zmbg` ^Z\a \hffngbmrxl

mitigation strategy.

Qa^k^ Zk^ hiihkmngbmb^l _hk \hhk]bgZmbhg pbma ma^ Ahngmrxl FZsZk] Jbmb`Zmbhg MeZg k^\hff^g]Zmbhgl Znd

action items. Integrating mitigation into Master Plans provides another opportunity to reduce future risk. In

addition, several municipalities created new mitigation actions to use the County HMP as a guide when

updating their Master Plans. Refer to Section 7.2 (Plan Maintenance t Integration of Mitigation Plan Through

Existing Programs) and Sections 9.2 through 9.23 for this and other plan integration mitigation actions.

6SVVKWSHPU =HUHNLTLU[ @VSPJ`

New Jersey State Law Flood Hazard Area Control Act (NJSA 58:16A-52): The Act and regulations attempt to

minimize damage to life and property from flooding caused by development within fluvial and tidal flood

hazard areas, to preserve the quality of surface waters, and to protect the wildlife and vegetation that exist

within and depend upon such areas for sustenance and habitat. While it does not require local adoption, as it is

enforced by the NJDEP, the floodplain ordinances of each municipality need to be reviewed to be in

compliance with this new regulation.

2\PSKPUN 3VKLZ @VSPJ`

Uniform Construction Code (Uniform Construction Code Act of 1975[UCC]) requires all jurisdictions to have

current land use master plans, zoning, and other land development ordinances. The UCC adopts up-to-date

building codes as its Building Subcode and One- and Two-Family Subcode. These Subcodes contain

requirements that address construction in both A and V flood zones.
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Building codes mandate best practices and technology, much of which is designed to reduce or prevent damage

from occurring when structures are under stress. New Jersey State Law requires that all municipalities adopt

ordinances that follow the UCC. In January 2013, the State established by emergency rule the best available

]ZmZ _khf DCJ?xl eZm^lm _ehh] fZil* ienl hne foot of freeboard, as the general rebuilding standard to adapt to

changing flood hazard risks and corresponding federal flood insurance rates.

Zoning and subdivision ordinances are useful tools to restrict development in hazard-prone areas. All

municipalities indicated through their Capability Assessment that they have zoning and subdivision

ordinances.

7YV^[O =HUHNLTLU[ @VSPJ`

IZg] ik^l^koZmbhg Zg] k^\k^Zmbhg \hfikbl^ hg^ h_ ma^ \hkg^klmhg^l h_ K^p H^kl^rxl lfZkm `khpma iheb\r, Qa^

New Jersey Statewide Comprehensive Outdoor Recreation Plan provides Statewide policy direction to the

State, local governments, and conservation organizations in the preservation of open space and the provision of

public recreation opportunities. The State Plan was prepared and adopted by the State Planning Commission

according to the requirements of the State Planning Act of 1985 as amended (NJSA 52:18A-196 et seq.) to

serve as an instrument of State policy to guide State agencies and local government in the exercise of

governmental powers regarding planning, infrastructure investment and other public actions and initiatives that

affect and support economic growth and development in the State.

Through the Green Acres Program, Open Space Tax Program, State Development and Redevelopment Plan,

and the State Planning Act, New Jersey has enhanced the traditionally limited role of county land use planning

and control. The state also provides tools for municipalities when preparing their master plans and better

opportunity for a comprehensive approach to planning so not to harm or be in conflict with neighboring

fngb\biZebmb^lx ieZgl,

The Borough of Roseland and the Township of Verona indicate they address growth management in their

Master Plan. The following municipalities indicated they have Growth Management Plans or ordinances in

their Capability Assessment Survey: Belleville, Essex Fells, Millburn, and North Caldwell.

3YP[PJHS 1YLH @YV[LJ[PVU @VSPJ`

Green Acres Program; Blue Acres Program; Historical Preservation Program; Farmland Preservation;

Wetlands Act of 1970 (N.J.S.A. 13:9A); Soil and Erosion and Sediment Control Act (N.J.S.A. 4:24);

Highlands Water Protection and Planning Act (N.J.S.A. 13:20-1).

These programs provide funding for the State, municipalities, and counties to purchase land for open-space

preservation and recreation. The Wetlands Act of 1970 (N.J.S.A. 13:9A) provide rules and regulations

governing development in wetland areas of New Jersey. New Jersey has 15 soil conservation districts,

following county boundaries that implement the New Jersey Soil Erosion and Sediment Control Act (N.J.S.A.

4:24), which governs certain aspects of new development. The Highlands Act calls for a prohibition on

development on steep slopes defined in the Act.

Several municipalities indicated they have a special purpose ordinance to address steep slopes. Refer to

Sections 9.2 through 9.23 for additional details.

5TLYNLUJ` =HUHNLTLU[ @SHU

According to State Police Directive 101, each County and municipality shall prepare, adopt and maintain an

Emergency Operation Plan that meets the requirements of the State Emergency Operations Plan guidelines and

checklist. The plan describes the hazards faced by the jurisdiction as well as the jurisdictions capabilities,
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needs, demands and emergency management structure. Essex County and each municipality have an

Emergency Operations Plan.

0(.(, 1KTPUPZ[YH[P]L HUK DLJOUPJHS 3HWHIPSP[PLZ Z<VJHS

Administrative and technical capability to develop and implement mitigation projects, programs and policies

was evaluated by surveying each participating jurisdiction regarding their personnel resources and technical

knowledge and expertise. These capabilities are not uniform across the County and vary from jurisdiction to

jurisdiction. The responses from each municipality are provided in Sections 9.2 through 9.23. An overview of

ma^ Ahngmrxl Z]fbgblmkZmbo^ Zg] m^\agb\Ze \ZiZ[bebmb^l bl ik^l^gm^] [^ehp,

5ZZL_ 3V\U[` ?MMPJL VM 5TLYNLUJ` =HUHNLTLU[

The Essex County Office of Emergency Management (ECOEM) continuously ni]Zm^l ma^ Ahngmrxl

Emergency Operation Plan (EOP). The plan is an all-hazard approach to any natural or man-made disaster.

Every municipality is also mandated to have an EOP. The plan identifies existing vulnerabilities and

incorporates extensive planning in order to mitigate the impact of a disaster on lives, property and other assets

prior to, during and in the aftermath of a catastrophic incident. Should a disaster strike Essex County, this

planning insures that continuity of government and continuity of operations will continue unimpeded.

Over a three-year period, ECOEM has trained and certified first responders (police, fire, emergency medical

and public works), government officials and the private sector throughout Essex County in such courses as

Weapons of Mass Destruction (WMD), Awareness and Operations, HazMat Awareness and Operations,

Counter-Terrorism Awareness and Incident Command System (ICS). These courses better prepare the

responder to deal with almost any type of incident.

In addition to training, ECOEM has acquired and distributed vast quantities of emergency equipment and

ikhm^\mbo^ `^Zk mh ^Z\a h_ Cll^q Ahngmrxl 22 municipal governments.

ECOEM conducts numerous exercises and participates in drills throughout the state. These exercises assist in

training and test the capabilities in dealing with such events as possible terrorist attacks, hazardous materials

(HazMat) incidents and a point of distribution (POD) for medicine, food and water following a possible

pandemic incident.

ECOEM has acquired federal and state funding for a new communications tower to improve connections

Zfhg` eh\Ze* lmZm^ Zg] _^]^kZe Z`^g\b^l Zg] mh ^ebfbgZm^ \hffngb\Zmbhg u]^Z] lihmlv bg Cll^q Ahngmr,

Portable light towers, generators, communication interoperability switches and evacuation signs have also been

acquired and shared with our municipal partners.

ECOEM also trains volunteers in the municipalities through its Community Emergency Response Team

(CERT) and Auxiliary Police Training Programs.

5ZZL_ 3V\U[` 4LWHY[TLU[ VM @\ISPJ FVYRZ

The Essex County Department of Public Works maintains public infrastructure, and ensures a healthy, safe and

natural environment. They are committed to providing efficient and effective high quality customer service to

the citizens and visitors of Essex County. The Department consists of six divisions responsible for a variety of

activities. These range from the construction and maintenance of roads and highways in the unincorporated

areas of the county, to the management of the region's public facilities.
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8ZZM_ 6W\V[` 7MXIY[UMV[ WN C\JTQK HWYSZ W 7Q]QZQWV WN CTIVVQVO

The Division of Planning operates under the auspices of the Department of Public Works. Functions include

responsibility for long-range planning relating to development and conservation of land and resources in the

County. This includes studies pertaining to the census, safety, land use, traffic, storm water, and transportation

facilities. The Division of Planning includes the operations of the Essex County Planning Board, Essex County

Construction Board of Appeals, and the Essex County Transportation Advisory Board. The Division of

Planning is leading the County SRPR discussed earlier in this section.

5ZZL_ 3V\U[` E[PSP[PLZ 1\[OVYP[`

The Essex County Utilities Authority (EAR?) bl k^lihglb[e^ _hk ]^o^ehibg` Zg] fZgZ`bg` ma^ Ahngmrxl lheb]

waste disposal system. This includes managing an up-to-date list of approved Solid Waste and Recycling

Facilities operating within the County.

The Solid Waste Management Plan (SWMP) is the agenda-setting document for the County. It is based upon

the rules and regulations set forth in New Jersey's Statewide Solid Waste Management Plan. Essex County's

SWMP was updated in 2006 to reflect a renewed commitment to recycling as a solid waste solution.

?l ln\a* ma^ Ahngmrxl `hZe bl mh bg\k^Zl^ ma^ ^g_hk\^f^gm h_ k^\r\ebg` k^jnbk^f^gml bg \hff^k\bZe

establishments and multi-family housing developments in order to increase the County recycling rate to the

50% municipal solid waste (MSW) level mandated by the State of New Jersey.

By making these commitments, Essex County is relying upon its residents and each of the 22 municipal

recycling coordinators to increase the level of recycle materials and lower the amount of materials that end up

in the landfill.

The ECUA provides training programs for the recycling coordinators and will continue the pioneering efforts

of Household Hazardous Waste (HHW) and Computer & Electronics collection and recycling days for all

residents.

5JVUVTPJ 4L]LSVWTLU[ 3VYWVYH[PVU VM 5ZZL_ 3V\U[`

The Economic Development Corporation of Essex County is a private, not for profit corporation established to

promote economic development in the county and provide technical and financial assistance to existing and

start-up businesses.

0(.(- 1KTPUPZ[YH[P]L HUK DLJOUPJHS 3HWHIPSP[PLZ Z C[H[L HUK BLNPVUHS

Local mitigation is further supported by county, regional, state and federal administrative and technical

capabilities, including the following state and regional programs.

>L^ ;LYZL` C[H[L @VSPJL Z ?MMPJL VM 5TLYNLUJ` =HUHNLTLU[ $>;?5=%

The Governor of New Jersey has the overall responsibility for Emergency Management activities in the State.

The Superintendent of the New Jersey State Police is the State Director of the New Jersey Office of

Emergency Management (NJOEM). On behalf of the Governor, all activities and departments are coordinated,

directed, and controlled from the NJOEM, Emergency Operations Center.

The State Director of Emergency Management supervises, directs, and appoints deputies and/or assistants to

control the daily activities of NJOEM. The function and staffing of NJOEM is with the approval of the

Attorney General. The State Hazard Mitigation Officer is the representative of State government acting as the

primary point of contact with FEMA, other federal agencies, and county and local units of government in the



*/-9165 #$ (1910+9165 *97+9/0<

7@4 +))) <IaIYL @Q[QOI[QWV CTIV GXLI[M W 8ZZM_ 6W\V[`& AM^ >MYZM` /'*,

>IV\IY` +)*.

planning and implementation of pre- and post-disaster mitigation programs and activities required under the

Stafford Act. Currently, the New Jersey State Hazard Mitigation Officer is Acting Sergeant First Class

Michael Gallagher of NJOEM.

DMKW]MY` 5\YMI\

The Chief of the Recovery Bureau supervises the Mitigation, Public Assistance, and Finance Units. The

Mitigation Unit undertakes hazard mitigation planning and the review of mitigation projects in advance of

potential disasters, and is also activated during and immediately after disasters to evaluate existing and

proposed mitigation measures in the affected areas.

The Public Assistance Unit accepts and reviews applications for funds for emergency work submitted by local

individuals, households, and businesses, as well as from local governments during and immediately after a

disaster. The 2013 reorganization of the Bureau added a dedicated Finance Unit to support the fiscal functions

of both the Public Assistance and Mitigation Units. The Finance Unit ensures timely reimbursements and

fiduciary responsibility.

@Q[QOI[QWV GVQ[

The Mitigation Unit, within the Emergency Management Section, has the mission of enhancing State, county,

and municipal risk reduction through the development and implementation of mitigation strategies. Hazard

mitigation, by definition, is any sustained action that prevents or reduces the loss of property or human life

from recurring hazards. The Mitigation Unit accomplishes this task by implementing and administering several

grant-based programs in conjunction with FEMA.

CYMXIYMLVMZZ 5\YMI\

The Preparedness Unit in the Preparedness Bureau is responsible for disseminating preparedness information

in advance of a disaster or potential disaster. The Preparedness Unit maintains an extensive library of natural

disaster preparedness and recovery information on its Family and Community Emergency Preparedness

website, accessible at www.nj.gov/njoem or www.njsp.org/njoem. The disaster preparedness and recovery

information featured prominently on the New Jersey State Police and NJOEM website home pages is a critical

iZkm h_ K^p H^kl^rxl ^__hkml mh ikhm^\m in[eb\ a^Zema Zg] lZ_^mr Zg] mh fbgbfbs^ ehll h_ eb_^ Zg] ikhi^kmr bg ma^

event of a disaster.

<IaIYL @Q[QOI[QWV 4LUQVQZ[YI[Q]M CTIV

In the event that an active disaster declaration has necessitated a FEMA-approved HMGP Administrative Plan,

the plan is reviewed to ensure compliance with the prevailing guidance and to set forth the administrative

procedures, organization, and requirements for administering the HMGP in New Jersey. The HMGP

Administrative Plan details the process for prioritizing post-disaster mitigation funding of local mitigation

projects.

(GN=JFGJXK />>A;= G> 2=;GN=JQ 8F< 2=9MAD<AF?

? gnf[^k h_ _^]^kZe Zg] PmZm^ ikh`kZfl lniihkm aZsZk] fbmb`Zmbhg bg K^p H^kl^r, Qa^ Eho^kghkxl L__b\^ h_

Recovery and Rebuilding (GORR) was established to lead the recovery efforts after Superstorm Sandy. The

GORR taps the institutional knowledge and bandwidth of New Jersey state agencies in recovering from

Superstorm Sandy. The working group structure dev^ehi^] [r Eho^kghk Aakblmb^xl k^\ho^kr m^Zf bl ]^lb`g^]

to complement the federal long-term recovery structure, allowing the State to efficiently identify federal

k^lhnk\^l Zg] \hhk]bgZm^ K^p H^kl^rxl k^\ho^kr,
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>L^ ;LYZL` 4LWHY[TLU[ VM 5U]PYVUTLU[HS @YV[LJ[PVU

5\YMI\ WN 7IU EINM[` # 9TWWL 6WV[YWT

The Bureau of Dam Safety & Flood Control leads the State's efforts as the State NFIP Coordinator and

Ahffngbmr OZmbg` Prlm^f (AOP) lniihkm, Gg Z]]bmbhg* ma^ l^\mbhgxl k^lihglb[bebmb^l bg\en]^ ma^ _ng]bg` h_

construction and operation of federal-state-local flood control mitigation projects throughout the state. The

section has also taken a lead role on the development and adoption of NJ Flood Hazard Area mapping, as well

as an active partnership with FEMA on their FEMA Map Modernization Program efforts. The Bureau

provides assistance to communities participating in the NFIP and interested in joining CRS thru the NJDEP

Community Assistance Program Unit.

7Q]QZQWV WN HI[MY E\XXT` IVL ;MWZKQMVKM

The Division of Water Supply and Geoscience (Water Supply) works to ensure adequate, reliable and safe

water supply is available for the future. This goal is accomplished through the regulation of ground and

surface water diversions, permitting of wells, permitting of drinking water infrastructure, monitoring of

drinking water quality and technical support for water systems to achieve compliance with all Federal and

State standards. In addition, Water Supply staff act in a support role during an emergency situation to provide

technical assistance, as needed to re-establish safe and adequate public water supplies.

Water Supply staff provides technical assistance to assist water systems during water supply emergencies and

to address routine non-compliance from significant deficiencies or poor water quality test results. The

Drinking Water State Revolving Fund (DWSRF) program assists water systems in financing the cost of

infrastructure through the use of federal and New Jersey Infrastructure Trust funds. Additionally, Water

Supply provides operator licensing and training support as well as financial assistance through the DWSRF

program.

HI[MY DMZW\YKM @IVIOMUMV[

The Water Pollution Management Element is responsible for protecting New Jersey's surface and ground

waters from pollution caused by improperly treated wastewater and its residuals. This is accomplished

primarily through the implementation of the New Jersey Pollutant Discharge Elimination System (NJPDES)

permit program. This includes publicly owned treatment facilities (e.g. sanitary sewerage plants) and privately

owned facilities (e.g. industrial facilities) as well as facilities that discharge stormwater (e.g. municipalities and

highway agencies) and stormwater related to development. The NJPDES program also regulates discharges to

ground water (e.g. septic systems) and the proper management of any residuals that are generated as part of the

treatment process. The varied ownership of infrastructure components is often a complicating factor in the

regulation of these entities (e.g. ownership of a treatment facility by a public entity and sewer mains by a

different municipal entity). The total universe of NJPDES permits includes over 7500 permits. The Programs

engineering and environmental specialist staff provide technical assistance in the development, interpretation

and implementation of permit conditions.

Through their Capability Assessment, all municipalities indicated they have stormwater management

ordinances. Numerous new mitigation actions were identified to address stormwater and drainage. Refer to

Sections 9.1 through 9.23 for further details.

AM^ >MYZM` 6WIZ[IT @IVIOMUMV[ CYWOYIU

The New Jersey Shore Protection Program was created to provide for the protection of life and property along

the coastline, to preserve vital coastal resources, and to maintain safe and navigable waterways throughout
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New Jersey. The Bureau of Coastal Engineering, which operates under the Office of Engineering and

Construction within the New Jersey Department of Environmental Protecmbhgxl (KHBCM) KZmnkZe Zg] Fblmhkb\

Resources Group, is responsible for administering beach nourishment, shore protection, and coastal dredging

makhn`ahnm ma^ PmZm^, Qa^ @nk^Zn Zelh fZbgmZbgl ma^ PmZm^xl Zb] mh gZob`Zmbhg9 ikhob]^l 02-hour operation of

the Raritan Bayshore Floodgate; and conducts storm surveys, damage assessments, and emergency repairs for

coastal storms that impact New Jersey (NJDEP 2012a).

The New Jersey Coastal Management Program (CMP), an extension of the NJDEP, is the lead for issues

k^eZm^] mh \hZlmZe ^khlbhg Z\khll ma^ PmZm^, Qa^ AJMxl fbllbhg bl mh ^glnk^ maZm \hZlmZe k^lhnk\^l Zg]

^\hlrlm^fl Zk^ fZbgmZbg^] Zg] mh ^gaZg\^ ma^ lnlmZbgZ[bebmr h_ \hZlmZe \hffngbmb^l bg ma^ PmZm^, Qa^ AJMxl

central component is the Coastal Management Office. The Coastal Management Office is part of the

Ahffbllbhg^kxl L__b\^ h_ Mheb\r Zg] Z]fbgblm^kl ma^ ieZggbg` Zg] ^gaZg\^f^gm f^Zlnk^l h_ ma^ AJM, Qa^

Office is responsible for developing long-term projects related to coastal sustainability. The Office also

advises the CMP on related policies and works with municipal, state, and federal partners on coastal erosion

projects and grant funding opportunities (NJDEP 2012b).

Gg Z]]bmbhg mh ma^ Z\mbobmb^l h_ ma^ AJM* ma^ KHBCMxl @nk^Zn AhZlmZe Cg`bg^^ring also plays a role in the

prevention of and response to coastal erosion. The Bureau of Engineering, in cooperation with the U.S. Army

Corps of Engineers (USACE) provides beach nourishment and re-nourishment projects along the New Jersey

Coastline. Beach nourishment involves replacing sand that has been eroded from natural sediment movement

or as a result of a storm (NJDEP 2012b).

In order to ensure the prompt and coordinated acquisition of easements or other interests in real property

necessary to facilitate the timely completion of a comprehensive system of Flood Hazard Risk Reduction

Measures, as directed by the Governor under Executive Order (EO) 140, the NJDEP Commissioner established

ma^ L__b\^ h_ Dehh] FZsZk] Obld O^]n\mbhg J^Zlnk^l (uma^ L__b\^v), The Office is headed by a director,

appointed by the NJDEP Commissioner. The Office is a single State entity responsible for the rapid

acquisition of property vital to the post-Sandy reconstruction efforts. The Office will lead and coordinate the

efforts of the NJDEP to acquire the necessary interests in real property to undertake Flood Hazard Risk

Reduction Measures and shall perform such other duties as the NJDEP Commissioner may from time-to-time

prescribe. No municipality, county or other agency or political subdivision shall enact or enforce any order,

rule, regulation, ordinance, or resolution which will or might in any way conflict with any of the provisions of

EO 140.

AM^ >MYZM` ;MWTWOQKIT IVL HI[MY E\Y]M`

Evaluates geologic, hydrogeologic and water quality data to manage and protect water resources, to identify

natural hazards and contaminants, and to provide mineral resources including offshore sands for beach

nourishment. Information provided by the survey includes GIS data and maps of geology, topography,

groundwater and aquifer recharge. In addition the data tracks wellhead protection areas, aquifer thicknesses,

properties and depths, groundwater quality, drought, geologic resources, and hazards such as earthquakes,

abandoned mines, karst-influenced sinkholes and landslides. Equivalent of three work days is available to

counties and/or municipalities upon written or electronic request to the State Geologist.

>L^ ;LYZL` 4LWHY[TLU[ VM [OL C[H[L ' ?MMPJL VM @SHUUPUN 1K]VJHJ` $?@1% Z 2\ZPULZZ 1J[PVU

3LU[LY

Supports and coordinates planning throughout NJ to protect the environment, mitigate development hazards

and guide future growth into compact, mixed use development and redevelopment while fostering a robust

long-term economy. The Office implements the goals of the State Development and Redevelopment Plan to
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achieve comprehensive, long term planning; and integrates that planning with programmatic and regulatory

land use decisions at all levels of government and the private sector.

B\[NLYZ EUP]LYZP[`

/<<?8; E< I>; .;L +;GH;NVH 2I6I; $B?C6IEBE=?HI

The ONJSC generates and archives climate data. Generated data are from the NJ Weather and Climate

Network (NJWxNet), an assemblage of 55 automated weather stations situated throughout NJ. A decade or

more of hourly observations are available from some of the stations, while others have shorter records. Since

fall 2012 observations are available on a five-minute basis.

Along with these records, ONJSC archives or has ready access to National Weather Service (NWS)

Cooperative Weather Station data. These are daily observations from several dozen stations at any given time

over the past century plus. Individual stations have as many as 120 years of data; others have come and gone

since the late 19th century. Another source of generated data is the Community Collaborative Rain, Hail and

Snow Network (CoCoRaHS), which includes daily observations of rain and snow from as many as several

hundred volunteers throughout NJ.

AM^ >MYZM` 6TQUI[M 4LIX[I[QWV 4TTQIVKM

The New Jersey Climate Adaptation Alliance was formed in response to a diverse group of stakeholders who

\Zf^ mh`^ma^k hg Kho^f[^k 07* 0.// Zm Onm`^kl Rgbo^klbmr mh iZkmb\biZm^ bg ma^ \hg_^k^g\^ uMk^iZkbg` KH _hk

Climate Change: A Workshop for Decision-JZd^klv,

The Alliance focuses on climate change preparedness for New Jersey in key impact sectors (public health;

watersheds, rivers and coastal communities; built infrastructure; agriculture; and natural resources) through:

' Conducting outreach and education of the general public and targeted sectoral leaders;

' Developing recommendations for state and local actions through collaboration with policymakers at
the state, federal and local levels;

' Undertaking demonstration and pilot projects in partnership with the private sector, local
governments, non-governmental organizations, and others;

' Identifying science, research and data needs; and

' Developing capacity for implementation of preparedness measures and documentation of best
practices (Rutgers University 2014).

NJADAPT is a collaborative effort of scientists and data managers in academia, government, the private sector

and NGO community who have developed a strategic plan for a New Jersey platform to host and apply climate

science impacts and data. NJADAPT includes a flood exposure profile for community discussions about

hazard impacts; NJ Flood Mapper which is a tool for flooding hazards and sea level rise; and Getting to

Resilience, a tool used to help communities reduce vulnerability and increase preparedness. NJADAPT can be

accessed at http://www.njadapt.org/

E(C( 1YT` 3VYWZ VM 5UNPULLYZ

The U.S. Army Corps of Engineers has been working with NJDEP to mitigate flooding in Essex County.
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DIP^I` DQ]MY 5IZQV

Since 1999 NJDEP has been working with the U.S. Army Corps of Engineers to identify solutions to flooding

from the Rahway River Basin which impacts portions of Essex County. The Rahway River Basin Flood Risk

Management Feasibility Study was released to the public in March 2014 with mitigation alternatives

identified. At the time of this HMP update, the alternatives are still being discussed.

CIZZIQK DQ]MY 5IZQV

The U.S. Army Corps of Engineers and the New Jersey Department of Environmental Protection are partnered

to carry out the Passaic River Basin General Re-evaluation Study to determine the best flood risk management

alternative to help communities throughout the Passaic River Basin. The re-evaluation is one of the 15

recommendations made by New Jersey Goo^kghk Aakbl Aakblmb^xl MZllZb\ Obo^k Dehh] ?]oblhkr Ahffbllbhg,

The study was kicked off in June 2012 by the signing of a Feasibility Cost-Sharing Agreement (FCSA)

between the Corps of Engineers and the New Jersey Department of Environmental Protection. At the time of

this HMP update, the Passaic River Basin Flood Risk Management General Re-evaluation Study Preliminary

Alternative Analysis Report has been completed and is now available to the public.

>WZMXP ;( @QVQZP CIZZIQK DQ]MY HI[MYNYWV[ CIYS IVL <QZ[WYQK 4YMI

The Joseph G. Minish Passaic River Waterfront Park and Historic Area is located along the west bank of the

Passaic River between Bridge and Brill Streets in the City of Newark. This reach of the River is eroded,

deteriorated, and environmentally degraded due to past commercial and industrial use and flooding (USACE

2014). The project is comprised of three phases:

' Phase I t 6,000 linear feet of new bulkhead, 3,200 linear feet of restored riverbank, and creation of
wetlands

' Phase II t 9,200 foot waterfront walkway

' Phase III - park facilities, plaza, and landscaping (USACE 2014)

The project will reduce erosion and provide environmental restoration, recreation, and economic development

benefits. The final Design Memorandum and Environmental Assessment were completed in May 1996. The

Project Cooperation Agreement (PCA) for Phase I was executed with the NJDEP in May 1999. The first

construction contract for the bulkhead at Center Street was completed in September 2000. A second

construction contract for the bulkhead from Center Street to Penn Station was completed in March 2003. The

third construction contract for the steel bulkhead from Jersey Street to Jackson Street and site clearing of the

wetlands restoration site was completed in June 2006. The fourth construction contract was awarded in January

2008 to construct the concrete cap on the steel bulkhead from Jersey Street to Jackson Street which was

completed in November 2010. Design of the next construction contract was being worked on for bulkhead

work from Lombardy Street to past Rector Street when the project area was struck by Hurricane Sandy. A

limited re-evaluation report is being undertaken with funds received under the P.L. 113-2, The Disaster Relief

Appropriations Act, 2013. The draft is expected by the end of the year (USACE 2014).

CMKSUIV DQ]MY 5IZQV& AM^ >MYZM`

The Peckman River Basin is located in Essex and Passaic Counties. The Peckman River is a tributary to the

Passaic River and originates in the Township of West Orange and flows northeasterly through Verona, Cedar

Grove, and Little Falls to its confluence with the Passaic River in West Paterson. Extensive development in

this Basin has resulted in damages from flooding and ecosystem degradation. The Peckman River Basin

experiences frequent flooding from intense thunderstorms and heavy rain events. These storms can deposit

large amounts of precipitation in the watershed, producing significant runoff, which quickly surpasses the
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capacity of the river channel, and bridge and culvert openings. Significant degradation of the ecology of the

Basin has occurred as a result of extensive erosion at specific locations along the Peckman River. The

development of the watershed has reduced the water-holding capacity of the landscape and altered the natural

flow dynamics within the river system. As a result, the habitat suitability and ecological complexity of the

River have been moderately impaired (USACE 2014).

A favorable reconnaissance report was completed in July 2001. The report recommended a feasibility study to

develop alternatives for flood damage reduction and ecosystem restoration in the Peckman River Basin. On

March 14, 2002, a Feasibility Cost Sharing Agreement was executed between the USACE and the NJDEP. A

draft feasibility report is expected to be completed by July 2015 (USACE 2014).

0(.(. 6PZJHS 3HWHIPSP[PLZ

Mitigation project and initiative development and implementation are largely or entirely dependent on

available funding. The ability of the County and municipalities to fund mitigation projects was also evaluated

by surveying each participating jurisdiction. In addition, the financial resources used in the past and currently

available were also captured. The responses from each jurisdiction are provided in Sections 9.1 through 9.23.

In summary, Essex County has been able to fund mitigation projects though existing local budgets, local

appropriations (including referendums and bonding), and through a myriad of Federal and State loan and grant

programs. All plan participants will continue to pursue Federal and State financial resources to fund

mitigation projects in the future. Funding programs and resources were provided as part of the March 2014

mitigation strategy workshops to assist the participants in identifying available funding sources. An overview

of federal and state mitigation funding resources is presented below. Additional funding resources may be

found in the 2014 State of New Jersey Hazard Mitigation Plan.

6LKLYHS 8HaHYK =P[PNH[PVU 6\UKPUN ?WWVY[\UP[PLZ

Federal mitigation grant funding is available to all communities with a current hazard mitigation plan (this

ieZg)9 ahp^o^k fhlm h_ ma^l^ `kZgml k^jnbk^ Z ueh\Ze laZk^v bg ma^ kZg`^ h_ /.-25% of the total grant amount.

The FEMA mitigation grant programs are described below.

<IaIYL @Q[QOI[QWV ;YIV[ CYWOYIU $<@;C%

The HMGP is a post-disaster mitigation program. It is made available to states by FEMA after each Federal

disaster declaration. The HMGP can provide up to 75% funding for hazard mitigation measures. The HMGP

can be used to fund cost-effective projects that will protect public or private property in an area covered by a

federal disaster declaration or that will reduce the likely damage from future disasters. Examples of projects

include acquisition and demolition of structures in hazard prone areas, flood-proofing or elevation to reduce

future damage, minor structural improvements and development of state or local standards. Projects must fit

into an overall mitigation strategy for the area identified as part of a local planning effort. All applicants must

have a FEMA-approved Hazard Mitigation Plan (this plan).

Applicants who are eligible for the HMGP are state and local governments, certain nonprofit organizations or

institutions that perform essential government services, and Indian tribes and authorized tribal organizations.

Individuals or homeowners cannot apply directly for the HMGP; a local government must apply on their

behalf. NJOEM serves as the grantee and program administrator for HMGP.

9TWWL @Q[QOI[QWV 4ZZQZ[IVKM $9@4% CYWOYIU

The FMA combines the previous Repetitive Flood Claims and Severe Repetitive Loss Grants into one grant

program. The FMA provides funding to assist states and communities in implementing measures to reduce or
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eliminate the long-term risk of flood damage to buildings, manufactured homes, and other structures insurable

under the NFIP. The FMA is funded annually; no federal disaster declaration is required. Only NFIP insured

homes and businesses are eligible for mitigation in this program. Funding for FMA is very limited and, as with

the HMGP, individuals cannot apply directly for the program. Applications must come from local governments

or other eligible organizations. The federal cost share for an FMA project is 75%. At least 25% of the total

eligible costs must be provided by a non-federal source. Of this 25%, no more than half can be provided as in-

kind contributions from third parties. At minimum, a FEMA-approved local flood mitigation plan is required

before a project can be approved. The FMA funds are distributed from FEMA to the State. NJOEM serves as

the grantee and program administrator for FMA.

CYM'7QZIZ[MY @Q[QOI[QWV $C7@% CYWOYIU

The PDM program is an annually funded, nationwide, competitive grant program. No disaster declaration is

k^jnbk^], D^]^kZe _ng]l pbee \ho^k 53% h_ Z ikhc^\mxl \hlm ni mh $1 fbeebhg, ?l pbma ma^ FJEM Zg] DJ?* Z

FEMA-approved local Hazard Mitigation Plan is required to be approved for funding under the PDM program.

6LKLYHS HUK C[H[L 4PZHZ[LY HUK BLJV]LY` 1ZZPZ[HUJL @YVNYHTZ

Following a disaster, various types of assistance may be made available by local, state and federal

governments. The types and levels of disaster assistance depend on the severity of the damage and the

declarations that result from the disaster event. Among the general types of assistance that may be provided

should the President of the United States declare the event a major disaster are the following:

=VLQ]QL\IT 4ZZQZ[IVKM $=4%

IA provides help for homeowners, renters, businesses and some non-profit entities after disasters occur. This

program is largely funded by the U.S. Small Business Administration. For homeowners and renters, those who

suffered uninsured or underinsured losses may be eligible for a Home Disaster Loan to repair or replace

damaged real estate or personal property. Renters are eligible for loans to cover personal property losses.

Individuals may borrow up to $200,000 to repair or replace real estate, $40,000 to cover losses to personal

property and an additional 20% for mitigation. For businesses, loans may be made to repair or replace disaster

damages to property owned by the business, including real estate, machinery and equipment, inventory and

supplies. Businesses of any size are eligible. Non-profit organizations such as charities, churches, private

universities, etc. are also eligible. An Economic Injury Disaster Loan provides necessary working capital until

normal operations resume after a physical disaster. These loans are restricted, by law, to small businesses only.

C\JTQK 4ZZQZ[IVKM $C4%

PA provides cost reimbursement aid to local governments (state, county, local, municipal authorities and

school districts) and certain non-profit agencies that were involved in disaster response and recovery programs

or that suffered loss or damage to facilities or property used to deliver government-like services. This program

is largely funded by FEMA with both local and state matching contributions required.

EUITT'5\ZQVMZZ 4LUQVQZ[YI[QWV $E54% ?WIVZ

Small Business Administration (SBA) provides low-interest disaster loans to homeowners, renters, business of

all sizes, and most private nonprofit organizations. SBA disaster loans can be used to repair or replace the

following items damaged or destroyed in a declared disaster: real estate, personal property, machinery and

equipment, and inventory and business assets.

Homeowners may apply for up to $200,000 to replace or repair their primary residence. Renters and

homeowners may borrow up to $40,000 to replace or repair personal property-such as clothing, furniture, cars,
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and appliances t damaged or destroyed in a disaster. Physical disaster loans of up to $2 million are available to

qualified businesses or most private nonprofit organizations.

7MXIY[UMV[ WN <WUMTIVL EMK\YQ[`

The Homeland Security Grant Program (HSGP) plays an important role in the implementation of the National

Preparedness System by supporting the building, sustainment, and delivery of core capabilities essential to

achieving the National Preparedness Goal of a secure and resilient nation. The FY 2013 HSGP supports core

capabilities across the five mission area of Prevention, Protection, Mitigation, Response, and Recovery based

on allowable cost. HSGP is comprised of three interconnected grant programs including the State Homeland

Security Program (SHSP), Urban Areas Security Initiative (UASI), and the Operation Stonegarden (OPSG).

Together, these grant programs fund a range of preparedness activities, including planning, organization,

equipment purchase, training, exercises, and management and administration.

6WUU\VQ[` 7M]MTWXUMV[ 5TWKS ;YIV[Z $675;%

CDBG are federal funds intended to provide low and moderate-income households with viable communities,

including decent housing, as suitable living environment, and expanded economic opportunities. Eligible

activities include community facilities and improvements, roads and infrastructure, housing rehabilitation and

preservation, development activities, public services, economic development, planning, and administration.

Public improvements may include flood and drainage improvements. In limited instances, and during the

mbf^l h_ unk`^gm g^^]v (^,`, ihlm ]blZlm^k) Zl ]^_bg^] [r ma^ AB@E KZmbhgZe L[c^\mbo^l* AB@E _ng]bg` fZr

be used to acquire a property located in a floodplain that was severely damaged by a recent flood, demolish a

structure severely damaged by an earthquake, or repair a public facility severely damaged by a hazard event.

6WUU\VQ[` 7M]MTWXUMV[ 5TWKS ;YIV[Z $675;%'7D

The National Disaster Resilience Competition will make $1 billion available to communities that have been

struck by natural disasters in recent years. The competition will promote risk assessment and planning and will

fund the implementation of innovative resilience projects to better prepare communities for future storms and

other extreme events. Funding for the competition is from the Community Development Block Grant disaster

recovery (CDBG-DR) appropriation provided by the Disaster Relief Appropriations Act, 2013 (PL 113-2).

9MLMYIT <QOP^I` 4LUQVQZ[YI[QWV ' 8UMYOMVK` DMTQMN

The Federal Highway Administration Emergency Relief is a grant program that may be used for repair or

reconstruction of Federal-aid highways and roads on Federal lands which have suffered serious damage as a

result of a disaster.

9MLMYIT FYIVZQ[ 4LUQVQZ[YI[QWV ' 8UMYOMVK` DMTQMN

The Federal Transit Authority Emergency Relief is a grant program that funds capital projects to protect,

repair, reconstruct, or replace equipment and facilities of public transportation systems. Administered by the

Federal Transit Authority at the U.S. Department of Transportation and directly allocated to MTA and Port

Authority. This transportation-specific fund was created as an alternative to FEMA PA.

<WUMW^VMYZPQX DMXIQY IVL DMJ\QTLQVO 9\VL

The Homeownership Repair and Rebuilding Fund provides grants of up to an additional $10,000 to eligible

homeowners who have already qualified for FEMA housing assistance's maximum grant ($31,900) and will

not receive other assistance from private insurance or government agencies that would duplicate the grant's

funding.
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G(E( 8KWVWUQK 7M]MTWXUMV[ 4LUQVQZ[YI[QWV

The U.S. Economic Development Administration (USEDA) is an agency of the U.S. Department of Commerce

that supports regional economic development in communities around the country. It provides funding to

support comprehensive planning and makes strategic investments that foster employment creation and attract

private investment in economically distressed areas of the United States. Through its Public Works Program

USEDA invests in key public infrastructure, such as in traditional public works projects, including water and

sewer systems improvements, expansion of port and harbor facilities, brownfields, multitenant manufacturing

and other facilities, business and industrial parks, business incubator facilities, redevelopment technology-

based facilities, telecommunications and development facilities. Through its Economic Adjustment Program,

USEDA administers its Revolving Loan Fund (RLF) Program, which supplies small businesses and

entrepreneurs with the gap financing needed to start or expand their business, in areas that have experienced or

are under threat of serious structural damage to the underlying economic base.

AM^ >MYZM` 8V]QYWVUMV[IT =VNYIZ[Y\K[\YM FY\Z[

The New Jersey Environmental Infrastructure Trust (NJEIT) is an independent State financing authority that

provides low-interest rate loans to qualified borrowers in New Jersey for water quality and infrastructure

projects. The NJEIT, partnering with NJDEP, offers short-term financing (bridge loans) and long-term

disaster-recovery loan assistance.

AM^ >MYZM` 8KWVWUQK 7M]MTWXUMV[ 4\[PWYQ[`

The New Jersey Economic Development Authority (NJEDA) is an independent State agency that provides tax

incentives to foster development and employment growth and retention, financing for small and mid-sized

businesses, revitalizes communities through redevelopment initiatives, and supports entrepreneurial

development by providing access to training and mentoring programs. With its large portfolio of some 30

varied programs and services, NJEDA can assist businesses, non-profits and developers to access capital,

including tax-exempt and taxable bond financing, loans, loan guarantees, and business and tax incentives.

AM^ >MYZM` DMLM]MTWXUMV[ 4\[PWYQ[`

The New Jersey Redevelopment Authority (NJRA) is an independent State financing authority committed

^q\enlbo^er mh ma^ k^]^o^ehif^gm h_ K^p H^kl^rxl nk[Zg Zk^Zl, KHO? h__^kl l^o^kZe _bgZg\bg` k^sources

including site acquisition funding, predevelopment assistance, several development assistance resources and

technical assistance.

AM^ >MYZM` <W\ZQVO IVL @WY[OIOM 9QVIVKM 4OMVK`

The New Jersey Housing and Mortgage Finance Agency (NJHMFA) is an independent State financing

authority that provides affordable home ownership and housing opportunities for New Jersey residents by

funding affordable home mortgages for first-time home buyers, promoting construction and rehabilitation of

rental housing, and encouraging mixed-income owner-occupied housing growth. HMFA provides low-interest

_bgZg\bg` Zg] Z]fbgblm^kl Ihp Gg\hf^ Fhnlbg` QZq Ak^]bml _hk ma^ PmZm^ h_ K^p H^kl^rxl ehp Zg] fh]^kZm^

income communities.

AM^ >MYZM` 7MXIY[UMV[ WN 6WUU\VQ[` 4NNIQYZ

The New Jersey Department of Community Affairs (NJDCA) is a State agency created to provide

administrative guidance, financial support and technical assistance to local governments, community

development organizations, businesses and individuals to improve the quality of life in New Jersey.

DCA offers a wide range of programs, funding and services that respond to issues of public concern including
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fire and building safety, housing production, community planning and development, and local government

management and finance. Among other funding sources, NJDCA administers CDBG funding and is typically

the CDBG-DR funding recipient for the State of New Jersey.

AM^ >MYZM` ;YMMV 4KYMZ CYWOYIU

Today, New Jersey has the largest preservation program in the nation for a geographic area of this size. It is

financed with Garden State Preservation Trust funds through three partnering agencies:1) the Green Acres

Program, a division of the Department of Environmental Protection to preserve natural lands and recreational

parks; 2) the Farmland Preservation Program administered by the independent State Agriculture Development

Committee to acquire the development rights on privately owned farmland; and 3) Historic Preservation

Program administered by the independent New Jersey Historic Trust to provide matching grants to save

important historic buildings. The Green Acres Program acquisition funds are used for the acquisition of

repetitive loss and severe repetitive loss structures.

0(/ =P[PNH[PVU C[YH[LN` 4L]LSVWTLU[ HUK EWKH[L

As required by FEMA, the County and participating municipalities completed a comprehensive evaluation of

the mitigation strategies and actions from the 2008 HMP and reported on the status of each. Their update may

be found in each jurisdictional annex (Section 9). In addition, the County and participating municipalities

were provided the opportunity to include new strategies or actions to include in the 2014 HMP Update. New

actions were prioritized to ensure they are cost-effective, environmentally sound, and technically feasible using

the methodology outlined below.

0(/(+ C[YLUN[OZ& FLHRULZZLZ& ?WWVY[\UP[PLZ& HUK DOYLH[Z $CF?D%

As part of the SRPR planning process that took place concurrent with the County HMP update, an evaluation

h_ ma^ Ahngmrxl lmk^g`mal* p^Zdg^lles, obstacles and opportunities was conducted. The details of this

evaluation may be found in the SRPR however the following summarizes the major findings.

E[YMVO[PZ

' Fhf^ h_ K^p H^kl^rxl eZk`^lm \bmr* K^pZkd* pab\a ahlml hg^ h_ ma^ eZk`^lm ihkm _Z\bebmb^s in the United

States, as well as the international airport (Newark Liberty) in New Jersey.

' Essex County is rich in educational resources, with many of its municipalities hosting colleges or

universities

' Essex County is a major transportation hub for the region.

HMISVMZZMZ

' Jhlm h_ ma^ Ahngmrxl khZ] g^mphkd e^Z]l mh ]hpgmhpg K^pZkd, Fhp^o^k ihkmbhgl h_ ma^ ]hpgmhpg Zg]

fhlm h_ ma^ Abmrxl bg]nlmkbZe Zk^Zl Zkhng] ma^ ihkm Zg] K^pZkd Ib[^kmr Ggm^kgZmbhgZe ?bkihkm Zk^ ghp bg Z

flood hazard area.

' Along with the transportation and shipping infrastructure being vulnerable to storm events such as Sandy,
the rail and power infrastructure is also vulnerable in its concentration in areas that are now considered
flood hazard areas.

BXXWY[\VQ[QMZ

' Improved stormwater management in flood prone areas

' Provide redundant power sources
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' Strategic replacement of street trees damaged by Sandy to avoid conflict with overhead wires

' Incorporation of new criteria for sites proposed for County facilities that avoids flood prone areas or
requires suitable resilient design techniques.

' Incorporation of new criteria for prioritizing improvements to County and State roads, bridges, transit and
freight facilities to emphasize evacuation routes and minimize exposure of rail rolling stock to flood
damage.

FPYMI[Z

' Bridge infrastructure is aging

' Regional facilities vulnerable to flooding and storm surge

' ?]]bmbhgZe wmak^Zmlx Zk^ _neer \Zimnk^] bg P^\mbhg 3 h_ mabl FJM ng]^k ma^ Sneg^kZ[bebmr ?ll^llf^gml _hk

each hazard of concern.

As a whole, plan iZkmb\biZgml p^k^ ZpZk^ h_ ma^ Ahngmrxl lmk^g`mal Zg] p^Zdg^ll^l, MeZg iZkmb\biZgml

reviewed the results of the vulnerability assessment and considered historic losses as well as potential future

losses when developing their mitigation strategy discussed below. For further details on municipal mitigation

actions, please refer to Volume II, Section 9.

0(/(, EWKH[L VM =\UPJPWHS =P[PNH[PVU C[YH[LNPLZ

To evaluate progress on local mitigation actions, each municipality with actions in previous DMA 2000 or

related plans, including those who participated in the 2008 FEMA-approved Essex County HMP, was provided

with a Mitigation Action Plan Review Worksheet. Each worksheet was pre-populated with those actions

identified for their jurisdiction in the prior HMP. For each action, municipalities were asked to indicate the

lmZmnl h_ ^Z\a Z\mbhg (uKh Mkh`k^ll-Rgdghpg,v uGg Mkh`k^ll-Khm V^m Ahfie^m^,v uAhgmbgnhnl,v uAhfie^m^],v

uBbl\hgmbgn^]v)* Zg] ikhob]^ k^ob^p \hff^gml hg ^Z\a, Jngb\biZebmb^l p^k^ k^jn^lm^] mh jnZgmb_r mhe extent

of progress, and provide reasons for the level progress or why actions were discontinued. Each jurisdictional

annex provides a table identifying their prior mitigation strategy, the status of those actions and initiatives, and

their disposition within their updated strategy.

Ih\Ze fbmb`Zmbhg Z\mbhgl b]^gmb_b^] Zl uAhfie^m^v* Zg] mahl^ Z\mbhgl b]^gmb_b^] Zl uBbl\hgmbgn^]*v have been

k^fho^] _khf ma^ ni]Zm^] lmkZm^`b^l, Qahl^ eh\Ze Z\mbhgl maZm fngb\biZebmb^l b]^gmb_b^] Zl uKh

Progress/Unknown*v uIn Progress/Not Yet Complete,v Zl p^ee Zl \^kmZbg Z\mbhgl-bgbmbZmbo^l b]^gmb_b^] Zl

uAhgmbgnhnl,v aZo^ [^^g \Zkkb^] _hkpZk] bg ma^bk eh\Ze ni]Zm^] fbmb`Zmbhg lmkZm^`b^l, Jngb\biZebmb^l p^k^

asked to provide further details on these projects to help better define the projects, identify benefits and costs,

and improve implementation.

Certain continuous or ongoing strategies represent programs that are, or since the 2008 plan have become,

fully integrated into the normal operational and administrative framework of the community. Such programs

and initiatives have been identified within the Capabilities section of each annex, and removed from the

updated mitigation strategy.

In March 2014, the County and contract consultant held three days of Mitigation Action Workshops. The goals

of these workshops were to 1) evaluate progress on previously identified mitigation actions from the 2008

HMP; 2) review and evaluate a comprehensive range of mitigation strategies for consideration; 3) provide the

tools and guide the municipalities on identifying and prioritizing selected mitigation actions and 4) discuss

integration of mitigation activities into daily operations. All municipalities attended these small-scale

workshops which began the development of their jurisdictional annexes.



*/-9165 #$ (1910+9165 *97+9/0<

7@4 +))) <IaIYL @Q[QOI[QWV CTIV GXLI[M W 8ZZM_ 6W\V[`& AM^ >MYZM` /'+-

>IV\IY` +)*.

All participating municipalities were provided capture tools (uJbmb`Zmbhg ?\mbhg Thkdla^^mv) to further assist

in assessing the risk, evaluating potential actions/projects (qualitative alternatives analysis), and identifying

actions for implementation.

The County and municipalities identified projects that have been submitted to NJOEM for grant funding,

including projects for which Letters of Intent (LOI) and grant applications have been submitted under the

Hurricane Sandy Hazard Mitigation Grant Program. In general, LOI/application-based projects submitted

directly by the communities are identified within their updated mitigation strategies. Communities may also

have included other LOI/application-based projects submitted by special-purpose districts (e.g. fire or school

districts), local utilities, and hospitals and health care entities.

From March to August 2014, members of the Planning Committee and the planning consultant worked directly

with each community (phone, email, local support meetings) to assist with the development and update of their

annex and include mitigation strategies, focusing on identifying well-defined, implementable projects with a

careful consideration of benefits (risk reduction, losses avoided), costs, and possible funding sources

(including mitigation grant programs).

As new additional potential mitigation actions, projects or initiatives became evident during the plan update

process, including as part of the risk assessment update and as identified through the public and stakeholder

outreach process (see Section 3), communities were made aware of these either through direct communication

(local meetings, email, phone) or via their draft municipal annexes.

To help support the selection of an appropriate, risk-based mitigation strategy, each annex provides a summary

of hazard vulnerabilities identified during the plan update process, either directly by municipal representatives,

through review of available county and local plans and reports, and through the hazard profiling and

vulnerability assessment process.

Concerted efforts were made to assure that municipalities develop updated mitigation strategies that included

activities and initiatives covering the range of mitigation action types described in recent FEMA planning

`nb]Zg\^ (DCJ? uIh\Ze Jbmb`Zmbhg MeZggbg` FZg][hhdv JZk\a 0./1)* li^\b_b\Zeer8

' Local Plans and Regulations - These actions include government authorities, policies or codes that
influence the way land and buildings are being developed and built.

' Structure and Infrastructure Projects - These actions involve modifying existing structures and
infrastructure to protect them from a hazard or remove them from a hazard area. This could apply to
public or private structures as well as critical facilities and infrastructure. This type of action also
involves projects to construct manmade structures to reduce the impact of hazards.

' Natural Systems Protection - These are actions that minimize damage and losses, and also preserve or
restore the functions of natural systems.

' Education and Awareness Programs - These are actions to inform and educate citizens, elected
officials, and property owners about hazards and potential ways to mitigate them. These actions may
also include participation in national programs, such as the National Flood Insurance Program and
Community Rating System, StormReady (NOAA) and Firewise (NFPA) Communities.

In consideration of federal and state mitigation guidance, the Planning Committee recognized that all

municipalities would benefit from the inclusion of certain mitigation initiatives. These include initiatives to

address vulnerable public and private properties, including RL and SRL properties; initiatives to support

continued and enhanced participation in the NFIP; improved public education and awareness programs; and

initiatives to support countywide and regional efforts to build greater local mitigation capabilities.
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During June 2014, a second mitigation strategy workshop conducted by the planning consultant and NJOEM

was held for all participating jurisdictions to support the identification, evaluation and prioritization of local

mitigation strategies, as well as how to present and document this process within the plan. The following

significant modifications to the mitigation strategy identification, update and documentation process were

made:

' An overarching effort has been made to better focus local mitigation strategies to clearly defined,
readily actionable projects and initiatives that meet the definition or characteristics of mitigation.

' M^k KHLCJxl Z]ob\^* [roadly defined mitigation objectives were maintained if the community felt it
were appropriate to ensure eligibility in the future. For example, if a community has numerous
repetitive loss properties however specific projects/property-owner interest is not solidified at this
time, a general action was maintained to ensure future eligibility.

' Certain continuous or ongoing strategies that represent programs that are, or since the 2008 plan have
become, fully integrated into the normal operational and administrative framework of the community
have been identified within the Capabilities section of each annex, and removed from the updated
mitigation strategy.

' Where applicable, mitigation projects have been documented with an Action Worksheet, based on
DCJ?xl ?\mbhg Thkdla^^m m^fieZm^l Zg] pbmabg k^\^gm `nb]Zg\^ ]h\nf^gml, These Action
Thkdla^^ml Zg] MkbhkbmbsZmbhg mZ[e^l Zii^Zk Zm ma^ ^g] h_ ^Z\a cnkbl]b\mbhgxl Zgg^q,

Overall a comprehensive-range of specific mitigation initiatives were considered by each plan participant to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected. Table 6-3 lists the common mitigation actions identified across a majority of the

communities.



*
/
-9

16
5

#
$

(
19

10
+

91
6
5

*
97

+
9/

0
<

7
@

4
+
)
)
)

<
I
aI

YL
@

Q[
QO

I
[Q

W
V

C
TI

V
G

X
L
I
[M

W
8

ZZ
M
_

6
W
\
V

[`
&A

M
^

>M
YZ

M
`

/
'+

/

>I
V
\
I
Y`

+
)
*
.

D
H
I

SL
0

'-
(

3
V

T
W

YL
O

L
U

ZP
]
L

B
H
U

N
L

V
M
=

P[
PN

H
[P

V
U

1
J
[P

V
U

Z

=
\

U
PJ

PW
H
SP

[`

1
J
X

\
PZ

P[
PV

U
Z

#

5
SL

]
H
[P

V
U

Z

4
Y
H
PU

H
N
L

)

C
[V

Y
T

^
H
[L

Y

5
K

\
J
H
[P

V
U

#

1
^

H
Y
L
U

L
ZZ

3
V

U
[P

U
\

P[
`

V
M

?
W

L
YH

[P
V

U
Z)

3
Y
P[

PJ
H
S
6
H
J
PS

P[
`

C
\

W
W

V
Y
[

>
H
[\

Y
H
S
C
`
Z[

L
T

Z

@
Y
V

[L
J
[P

V
U

C
[Y

\
J
[\

Y
L

#

9U
MY

H
Z
[Y

\
J
[\

Y
L

<
V

J
H
S
@

SH
U

Z
#

B
L
N
\

SH
[P

V
U

Z

B
el

le
vi

ll
e,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

B
lo

om
fi

el
d,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

C
al

dw
el

l,
B

or
ou

gh
of

X
X

X
X

X

C
ed

ar
G

ro
ve

,
T

ow
ns

hi
p

of
X

X

E
as

t
O

ra
ng

e,
C

it
y

of
X

X
X

X
X

E
ss

ex
F

el
ls

,B
or

ou
gh

of
X

X
X

X

F
ai

rf
ie

ld
,

T
ow

ns
hi

p
of

X
X

X
X

X

G
le

n
R

id
g

e,
B

or
ou

gh
of

X
X

X
X

X

Ir
vi

ng
to

n,
T

ow
ns

hi
p

of
X

X
X

X
X

L
iv

in
gs

to
n,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

M
ap

le
w

oo
d,

T
ow

ns
hi

p
of

X
X

X
X

X
X

M
il

lb
ur

n,
T

ow
ns

hi
p

of
X

X
X

X
X

X
X

M
on

tc
la

ir
,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

N
ew

ar
k

,
C

it
y

of
X

X
X

X
X

X
X

N
or

th
C

al
dw

el
l,

B
or

ou
gh

of
X

X
X

X
X

N
ut

le
y,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

O
ra

ng
e

T
ow

ns
hi

p
,

C
it

y
of

X
X

X
X

R
os

el
an

d,
B

or
ou

gh
of

X
X

X
X

X
X

S
ou

th
O

ra
ng

e
V

il
la

ge
,

T
ow

ns
hi

p
of

X
X

X
X

X
X

X

V
er

on
a,

T
ow

ns
hi

p
of

X
X

X
X

X

W
es

t
C

al
dw

el
l,

T
ow

ns
hi

p
of

X
X

X
X

X

W
es

t
O

ra
ng

e,
T

ow
ns

hi
p

of
X

X
X

X
X

X
X



*/-9165 #$ (1910+9165 *97+9/0<

7@4 +))) <IaIYL @Q[QOI[QWV CTIV GXLI[M W 8ZZM_ 6W\V[`& AM^ >MYZM` /'+0

>IV\IY` +)*.

0(/(- EWKH[L VM 3V\U[` =P[PNH[PVU C[YH[LNPLZ

The update of the county-level mitigation strategies was very similar to the municipal update. It included a

review of progress on the actions/initiatives identified in the 2008 HMP, using a process similar to that used to

review municipal mitigation strategy progress. The County, through their various department representatives,

was provided with a Mitigation Action Plan Review Worksheet identifying all of the county-level

actions/initiatives from the 2008 plan. For each action, relevant county representatives were asked to indicate

ma^ lmZmnl h_ ^Z\a Z\mbhg (uKh Mkh`k^ll-Rgdghpg,v uGg Mkh`k^ll-Khm V^m Ahfie^m^,v uAhgmbgnhnl,v

uAhfie^m^]*v uBbl\hgmbgn^]v)* Zg] ikhob]^ k^ob^p \hff^gml hg ^Z\a,

Mkhc^\ml-bgbmbZmbo^l b]^gmb_b^] Zl uAhfie^m^,v Zl p^ee Zl mahn`a Z\mbhgl b]^gmb_b^] Zl uBbl\hgmbgn^],v aZo^ [^^g

removed from this HMP ni]Zm^, Qahl^ Z\mbhgl ma^ \hngmr aZl b]^gmb_b^] Zl uKh Mkh`k^ls/Unknown,v uGg

Progress/Not Yet Complete,v hk uAhgmbgnhnlv aZo^ [^^g \Zkkb^] _hkpZk] bg ma^ Ahngmrxl ni]Zm^] fbmb`Zmbhg

strategy.

Throughout the course of the HMP update process, additional regional and county-level mitigation actions

have been identified. These were identified through:

' Review of the results and findings of the updated risk assessment;
' Review of the findings of the SWOT
' Review of available regional and county plans, reports and studies;
' Direct input from county departments, including:

% ECOEM
% Sheriff Department
% Department of Public Works
% Division of Planning
% Division of Roads and Bridges

' Public and stakeholder input

0(/(. =P[PNH[PVU C[YH[LN` 5]HS\H[PVU HUK @YPVYP[PaH[PVU

Section 201.c.3.iii of 44 CFR requires an action plan describing how the actions identified will be prioritized.

Recent FEMA planning guidance (March 2013) identifies a modified STAPLEE (Social, Technical,

Administrative, Political, Legal, Economic, and Environmental) mitigation action evaluation methodology that

uses a set of 10 evaluation criteria suited to the purposes of hazard mitigation strategy evaluation. This method

provides a systematic approach that considers the opportunities and constraints of implementing a particular

mitigation action.

Based on this guidance, the Steering and Planning Committees have developed and applied an action

evaluation and prioritization methodology which includes an expanded set of 14 criteria to include the

consideration of cost-effectiveness, availability of funding, anticipated timeline, and if the action addresses

multiple hazards.

The 14 evaluation/prioritization criteria used in the 2015 update process are:

1) Life Safety t How effective will the action be at protecting lives and preventing injuries?

2) Property Protection t How significant will the action be at eliminating or reducing damage to
structures and infrastructure?

3) Cost-Effectiveness t Are the costs to implement the project or initiative commensurate with the
benefits achieved?
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4) Technical t Is the mitigation action technically feasible? Is it a long-term solution? Eliminate actions
that, from a technical standpoint, will not meet the goals.

5) Political t Is there overall public support for the mitigation action? Is there the political will to support
it?

6) Legal t Does the municipality have the authority to implement the action?

7) Fiscal - Can the project be funded under existing program budgets (i.e., is this initiative currently
budgeted for)? Or would it require a new budget authorization or funding from another source such as
grants?

8) Environmental t What are the potential environmental impacts of the action? Will it comply with
environmental regulations?

9) Social t Will the proposed action adversely affect one segment of the population? Will the action
disrupt established neighborhoods, break up voting districts, or cause the relocation of lower income
people?

10) Administrative t Does the jurisdiction have the personnel and administrative capabilities to implement
the action and maintain it or will outside help be necessary?

11) Multi-hazard t Does the action reduce the risk to multiple hazards?

12) Timeline - Can the action be completed in less than 5 years (within our planning horizon)?

13) Local Champion t Gl ma^k^ Z lmkhg` Z]oh\Zm^ _hk ma^ Z\mbhg hk ikhc^\m Zfhg` ma^ cnkbl]b\mbhgxl lmZ__*
`ho^kgbg` [h]r* hk \hffbmm^^l maZm pbee lniihkm ma^ Z\mbhgxl bfie^f^gmZmbhg>

14) Other Local Objectives t Does the action advance other local objectives, such as capital
improvements, economic development, environmental quality, or open space preservation? Does it
support the policies of other plans and programs?

Participating jurisdictions were asked to use these criteria to assist them in evaluating and prioritizing all

mitigation actions identified in the 2015 update (previously identified actions that were carried forward and

new mitigation actions). Specifically, for each mitigation action, the jurisdictions were asked to assign a

numeric rank (-1, 0, or 1) for each of the 14 evaluation criteria, defined as follows:

' 1 = Highly effective or feasible

' 0 = Neutral

' -1 = Ineffective or not feasible

Further, jurisdictions were asked to provide a brief summary of the rationale behind the numeric rankings

assigned, as applicable. The numerical results of this exercise were then used by each jurisdiction to help

prbhkbmbs^ ma^ Z\mbhg hk lmkZm^`r Zl uIhpv* uJ^]bnf*v hk uFb`a,v Tabe^ mabl ikhob]^] Z \hglblm^gm* lrlm^fZmb\

methodology to support the evaluation and prioritization of mitigation actions, jurisdictions may have

additional considerations that could influence their overall prioritization of mitigation actions.

For the 2014 HMP update there has been an effort to develop more clearly defined and action-oriented

mitigation strategies. These local strategies include projects and initiatives that have been well-vetted, and are

seen by the community as the most effective approaches to advance their local mitigation goals and objectives

within their capabilities. As such, many of the initiatives in the updated mitigation strategy were ranked as

uFb`av hk uJ^]bnfv ikbhkbmr* Zl k^_e^\mbo^ h_ ma^ \hffngbmrxl \e^Zk bgm^gm mh bfie^f^gm* ZoZbeZ[e^ k^lhnk\^l

not-withstanding. Gg `^g^kZe* bgbmbZmbo^l maZm phne] aZo^ aZ] uehpv ikbhkbmr kZgdbg`l p^k^ ZiikhikbZm^er

screened out during the local action evaluation process.
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Section 201.6.c.3iii of 44CFR requires the prioritization of the action plan to emphasize the extent to which

benefits are maximized according to a cost/benefit review of the proposed projects and their associated costs.

Stated otherwise, cost-effectiveness is one of the criteria that must be applied during the evaluation and

prioritization of all actions comprising the overall mitigation strategy.

The benefit/cost review applied in for the evaluation and prioritization of projects and initiatives in this HMP

update process was qualitative; that is, it does not include the level of detail required by FEMA for project

grant eligibility under the Hazard Mitigation Grant Program (HMGP) and Pre-Disaster Mitigation (PDM)

grant program. For all actions identified in the local strategies, jurisdictions have identified both the costs and

benefits associated with project, action or initiative.

Costs are the total cost for the action or project, and may include administrative costs, construction costs

(including engineering, design and permitting), and maintenance costs.

Benefits are the savings from losses avoided attributed to the implementation of the project, and may include

life-safety, structure and infrastructure damages, loss of service or function, and economic and environmental

damage and losses.

When available, jurisdictions were asked to identify the actual or estimated dollar value for project costs and

associated benefits. Having defined costs and benefits allows a direct comparison of benefits versus costs, and

a quantitative evaluation of project cost-effectiveness. Often, however, numerical costs and/or benefits have

not been identified, or may be impossible to quantitatively assess.

For the purposes of this planning process, jurisdictions were tasked with evaluating project cost-effectiveness

pbma [hma \hlml Zg] [^g^_bml Zllb`g^] mh uFb`av* uJ^]bnfv Zg] uIhpv kZmbg`l, Ta^k^ jnZgmbmZmbo^ ^lmbfZm^l

of costs and benefits were available, ratings/ranges were defined as:

' Low = < $10,000

' Medium = $10,000 to $100,000

' High = > $100,000

Where quantitative estimates of costs and/or benefits were not available, qualitative ratings using the following

definitions were used:

DHISL 0'.( A\HSP[H[P]L 3VZ[ HUK 2LULMP[ BH[PUNZ

3VZ[Z

High
Existing funding levels are not adequate to cover the costs of the proposed project, and implementation
would require an increase in revenue through an alternative source (e.g., bonds, grants, and fee increases).

Medium
The project could be implemented with existing funding but would require a re-apportionment of the budget
or a budget amendment, or the cost of the project would have to be spread over multiple years.

Low
The project could be funded under the existing budget. The project is part of or can be part of an existing,
ongoing program.

2LULMP[Z

High Project will have an immediate impact on the reduction of risk exposure to life and property.

Medium
Project will have a long-term impact on the reduction of risk exposure to life and property or will provide an
immediate reduction in the risk exposure to property.

Low Long-term benefits of the project are difficult to quantify in the short term.
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Using this approach, projects with positive benefit versus cost ratios (such as high over high, high over

medium, medium over low, etc.) are considered cost-beneficial and are prioritized accordingly.

For some of the Essex County initiatives identified, the Planning Committee may seek financial assistance

un]^k DCJ?xl FJEM hk FZsZk] Jbmb`Zmbhg ?llblmZg\^ (FJ?) ikh`kZfl, Qa^l^ ikh`kZfl k^jnbk^ ]^mZbe^]

benefit/cost analysis as part of the application process. These analyses will be performed when funding

applications are prepared, using the FEMA BCA model process. The Planning Committee is committed to

implementing mitigation strategies with benefits that exceed costs. For projects not seeking financial

assistance from grant programs that require this sort of analysis, the Planning Committee reserves the right to

]^_bg^ u[^g^_bmlv Z\\hk]bg` mh iZkZf^m^kl maZm f^^m bml g^^]l Zg] ma^ `hZel Zg] h[c^\mbo^l h_ mabl HMP.
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This section describes the system that Essex County and all participating jurisdictions have established to

monitor, evaluate, and update the mitigation plan; implement the mitigation plan through existing programs;

and solicit continued public involvement for plan maintenance.

)'(+ 5C9E 8G=9J> .A9E@>I

( P_\ 0..6 DIL uLcXe IX`ek\eXeZ\ LifZ\[li\jv nXj gi\j\ek\[ `e O\Zk`fe 7, Bfi k_\ 2015 HMP update, it

is presented in Section 7.

,&( 2FEBJFHBE@$ /L9CK9JBE@$ 9E= 8G=9JBE@ JA> 5C9E

The procedures for monitoring, evaluating, and updating the plan are provided below.

The Essex County O_\i`]]vj @\gXikd\ek* Office of Emergency Management will remain k_\ ?flekpvj Hazard

Mitigation Coordinator, to provide leadership and continuity for plan maintenance to ensure the over-arching,

long term goals of the plan are addressed.

Each participating jurisdiction will maintain a representative on the Planning Committee who shall fulfill the

monitoring, evaluation and updating responsibilities identified in this Section. Table 7-1 identifies the

representation of the Planning Committee as of the date of this plan as indicated in each of the annexes in

Section 9. It is recognized that individual commitments change over time, and it shall be the responsibility of

each jurisdiction and its representatives to inform the HMP Coordinator of any changes in representation. The

HMP Coordinator will strive to keep the committee makeup as a uniform representation of planning partners

and stakeholders within the planning area.

79;C> ,%(& 2BJB@9JBFE 5C9EEBE@ .FDDBJJ>>

4H@9EBO9JBFE 39D> 7BJC> 54.

-CJ>HE9J>

54.

Essex County
Edward Esposito

H`\lk\eXek* Ajj\o ?flekp O_\i`]]vj K]]`Z\, Office of
Emergency Management

X

Sanjeev Varghese Public Works Director and County Engineer X

Township of
Belleville

George Pedalino OEM Coordinator X

Tom Herits Town Engineer X

Township of
Bloomfield

Fred Menzel OEM Coordinator X X

Paul Lasek Township Engineer

Borough of
Caldwell

Paul M. Carelli Borough Administrator X

Anthony Grenci OEM Coordinator X

Township of
Cedar Grove

Jeffrey McElroy OEM Coordinator/PO X

Ff_e @v=jZ\ej`f Deputy Emergency Management Coordinator X

City of East
Orange

R.David Williams OEM Coordinator X

Samrah Jones EOFD X

Borough of
Essex Fells

Donald Allen Dep. Coordinator/Lt X

John Schmunk Sergeant X

Township of William Smith OEM Coordinator X
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Fairfield Lawrence Gonnallo Engineer X

Borough of
Glen Ridge

Michael J. Rohal, P.E.,
P.P

Borough Administrator/Engineer X

Michael Zichelli, AICP,
P.P.

Deputy Administrator/Director of Planning X

Township of
Irvington

DC Randy Wuest Deputy Fire Chief X

Gary Shumlich Fire Chief X

Township of
Livingston

Chief Craig
Handschuch

Police Chief/OEM Coordinator X

Chief Christopher
Mullin

Fire Chief/Dep.OEM Coordinator X

Township of
Maplewood

Joseph Manning Business Administrator-Administration X

Michael Dingelstedt Fire Chief/Fire Department X

Township of
Millburn

Robert Echavarria Battalion Fire Chief X

Michael Roberts Fire Chief, Deputy OEM Coordinator X

Township of
Montclair

Kimberli Craft, P.E. Township Engineer/Community Services X

Tom Diveny Deputy Chief/Fire Dept. X

City of
Newark

Mehdi Mohammadish Director of Engineering Dept. X

Andrea Adebowale Acting Director of Water & Sewer Dept. X

Borough of
North

Caldwell

John D'Ascensio OEM Coordinator X

Frank Zichelli Engineer/Engineering DPW X

Township of
Nutley

Salvatore Ferraro Engineering/Department of Public Works X

Thomas Nicolette OEM Coordinator X

City of Orange
Township

John Wade Deputy OEM Coordinator X

Raymond Wingfield OEM Coordinator X

Borough of
Roseland

John Matheis OEM Coordinator X

Gary Schall Supt. Public Works X

Township of
South Orange

Village

Alex Torpey Village President X

Adam D.Loehner Deputy Village Administrator X

Township of
Verona

Jeff Hayes Director OEM, IT & Admin X

Dough Huber Police Chief, Deputy OEM X

Township of
West Caldwell

Larry Peter Emergency Management X

John Medina Emergency Management X

Township of
West Orange

Fire Chief Peter
F.Smeraldo, Jr.

OEM Coordinator X

Deputy Chief Paul
Wannemacher

Deputy OEM Coordinator X

'14-3# )(% $ )1/04 1. %104*+4
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The Planning Committee shall be responsible for monitoring progress on, and evaluating the effectiveness of,

the HMP, and documenting annual progress. Each year, beginning one year after plan development, County

and local Planning Committee representatives will collect and process information from the departments,

agencies and organizations involved in implementing mitigation projects or activities identified in their

jurisdictional annexes (Volume II, Section 9) of this HMP, by contacting persons responsible for initiating

and/or overseeing the mitigation projects.
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To standardize and facilitate collection of progress data and information on specific mitigation actions, the

Essex County OEM will develop a progress matrix that will be distributed to the Planning Committee

members prior to the scheduled annual Planning Committee meeting. FEMA guidance worksheets and the

progress matrix are provided in Appendix F. This information shall be provided to the HMP Coordinator prior

to the annual Planning Committee meeting to be held approximately one year from the date of local adoption

of this update, and successively thereafter.

The information that Planning Committee representatives shall be expected to document, as needed and

appropriate include:

' Any grant applications filed on behalf of any of the participating jurisdictions

' Hazard events and losses occurring in their jurisdiction,

' Progress on the implementation of mitigation actions, including efforts to obtain outside funding,

' Obstacles or impediments to implementation of actions,

' Additional mitigation actions believed to be appropriate and feasible,

' Public and stakeholder input.

,&(&) /L9CK9JBE@

The evaluation of the HMP is an assessment of whether the planning process and actions have been effective,

if the HMP goals are being reached, and whether changes are needed. The HMP will be evaluated on an annual

basis to determine the effectiveness of the programs, and to reflect changes that may affect mitigation priorities

or available funding.

The status of the HMP will be discussed and documented at an annual plan review meeting of the Planning

Committee, to be held approximately one year from the date of local adoption of this update, and successively

thereafter. At least two weeks before the annual plan review meeting, the HMP Coordinator will advise

Planning Committee members of the meeting date, agenda and expectations of the members.

The HMP Coordinator will be responsible for calling and coordinating the annual plan review meeting, and

assessing progress toward meeting plan goals and objectives. These evaluations will assess whether:

' Goals and objectives address current and expected conditions.

' The nature or magnitude of the risks has changed.

' Current resources are appropriate for implementing the HMP and if different or additional resources

are now available.

' Actions were cost effective.

' Schedules and budgets are feasible.

' Implementation problems, such as technical, political, legal or coordination issues with other agencies

are presents.

' Outcomes have occurred as expected.

' Changes in County or municipal resources impacted plan implementation (e.g., funding, personnel,

and equipment)

' New agencies/departments/staff should be included, including other local governments as defined

under 44 CFR 201.6.

Specifically, the Planning Committee will review the mitigation goals, objectives, and activities using

performance based indicators, including:
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' New agencies/departments ' Timeframes

' Project completion ' Budgets

' Under/over spending ' Lead/support agency commitment

' Achievement of the goals and objectives ' Resources

' Resource allocation ' Feasibility

Finally, the Planning Committee will evaluate, support and complement how other programs and policies have

conflicted or augmented planned or implemented measures, and shall identify policies, programs, practices,

Xe[ gifZ\[li\j k_Xk Zflc[ Y\ df[`]`\[ kf XZZfddf[Xk\ _XqXi[ d`k`^Xk`fe XZk`fej (j\\ k_\ sEdgc\d\ekXk`fe f]

I`k`^Xk`fe LcXe k_ifl^_ Ao`jk`e^ Lif^iXdjt jlYj\Zk`fe cXk\i `e k_`j O\Zk`fe), Kk_\i plans, programs and

policies can include those that address:

' Economic Development ' Parks and Recreation

' Environmental Preservation ' Land use/zoning

' Historic Preservation ' Public Education and Outreach

' Redevelopment ' Transportation

' Health and/or safety ' Redevelopment Plans (e.g., Brownfields)

The Planning Committee may refer to the evaluation forms, Worksheets #2 and #4 in the FEMA 386-4

guidance document, to assist in the evaluation process (Appendix F).

The HMP Coordinator shall be responsible for preparing an Annual HMP Progress Report, based on the

provided local annual progress reports from each participant, information presented at the annual Planning

Committee meeting, and other information as appropriate and relevant. These annual reports will provide data

for the 5-year update of this HMP and will assist in pinpointing implementation challenges. By monitoring the

implementation of the HMP on an annual basis, the Planning Committee will be able to assess which projects

are completed, which are no longer feasible, and what projects may require additional funding.

This report shall apply to all planning partners, and as such, shall be developed according to an agreed format

and with adequate allowance for input and comment of each planning partner prior to completion and

submission to the State Hazard Mitigation Officer. Each planning partner will be responsible for providing

this report to its governing body for their review. During the annual Planning Committee meeting, the

planning partners shall establish a schedule for the draft development, review, comment, amendment and

submission of the Annual HMP Progress Report to NJOEM.

The Annual HMP Progress Report shall be posted on the Essex County Sheriff Hazard Mitigation Plan website

(http://hmp.essexsheriff.com/) to keep the public apprised of the pcXevj `dgc\d\ekXk`fe, For communities who

may choose to join or recertify themselves in the NFIP Community Rating System (CRS) program, this report

will also be provided to each CRS participating community in order to meet annual CRS recertification

requirements. To meet this recertification timeline, the Planning Committee will strive to complete the review

process and prepare an Annual HMP Progress Report by the end of the month in which the plan is approved by

FEMA.

,&(&* 8G=9JBE@

44 CFR 201.6.d.3 requires that local hazard mitigation plans be reviewed, revised as appropriate, and

resubmitted for approval in order to remain eligible for benefits awarded under DMA 2000. It is the intent of

the Essex County HMP Planning Committee to update this plan on a five-year cycle from the date of initial

plan adoption.
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To facilitate the update process, the HMP Coordinator, with support of the Planning Committee, shall use the

second annual Planning Committe meeting to develop and commence the implementation of a detailed plan

update program. The HMP Coordinator shall invite representatives from NJOEM to this meeting to provide

guidance on HMP update procedures. This program shall, at a minimum, establish who shall be responsible

for managing and completing the HMP update effort, what needs to be included in the updated HMP, and a

detailed timeline with milestones to assure that the update is completed according to regulatory requirements.

At this meeting, the Planning Committee shall determine what resources will be needed to complete the update

including applying for funding to support the update. The HMP Coordinator shall be responsible for assuring

that needed resources are secured.

Following each five-year update of the mitigation plan, the updated plan will be distributed for public

comment. After all comments are addressed, the HMP will be revised and distributed to all planning group

members and the New Jersey State Hazard Mitigation Officer.

,&) 1DGC>D>EJ9JBFE F? 2BJB@9JBFE 5C9E 7AHFK@A /MBIJBE@ 5HF@H9DI

Participating jurisdictions have provided a detailed listing of related programs, through which mitigation

planning may be implemented, in the local capability assessments provided in each jurisdictional annex

(Volume II, Section 9).

It is the intention of the Planning Committee and participating jurisdictions to incorporate mitigation planning

as an integral component of daily government operations. Planning Committee members will work with local

government officials to integrate the newly adopted hazard mitigation goals and actions into the general

operations of government and partner organizations. Further, the sample adoption resolution (Appendix A)

includes a resolution item stating the intent of the local governing body to incorporate mitigation planning as

an integral component of government and partner operations. By doing so, the Planning Committee

anticipates that:

1. Hazard mitigation planning will be formally recognized as an integral part of overall emergency

management efforts;

2. The Hazard Mitigation Plan and Comprehensive and Emergency Management Plans will become

mutually supportive documents that work in concert to meet the goals and needs of County residents;

and

3. Duplication of effort can be minimized.

The information on hazard, risk, vulnerability and mitigation contained in this HMP is based on the best

science and technology available at the time of the HMPvj gi\gXiXk`fe, Ek `j i\Zf^e`q\[ Yp Xcc gXik`Z`gXk`e^

jurisdictions that this information can be invaluable in making decisions under other planning programs, such

as comprehensive, capital improvement, and emergency management plans. Table 7-2 below provides a

summary of where participating jurisdictions have incorporated hazard mitigation into their existing processes

and programs.

During the annual plan evaluation process, the Planning Committee will identify additional policies, programs,

practices, and procedures that could be modified to accommodate hazard mitigation actions, and include these

findings and recommendations in the Annual HMP Progress Report.
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Essex County and participating jurisdictions are committed to the continued involvement of the public in the

hazard mitigation process. Therefore, this Plan update will be posted on-line (http://hmp.essexsheriff.com/), for

review.

In addition, public outreach and dissemination of the Plan will/may include :

' Links to the plan on municipal websites of each jurisdiction with capability.

' Utilization of existing social media outlets (Facebook, Twitter) to inform the public of flood hazards

and severe storm events. Educate the public via the jurisdictional websites on how these applications

can be used in an emergency situation.

' Development of annual articles or workshops on natural hazards to educate the public and keep them

aware of their dangers.

Planning Committee representatives and the Essex County HMP Coordinator will be responsible for receiving,

tracking, and filing public comments regarding this HMP. Contact information for the County is included in

the Point of Contact information at the end of the Executive Summary of this document.

The public will have an opportunity to comment on the HMP via the hazard mitigation website at any time.

The HMP Coordinator will maintain this website, posting new information and maintaining an active link to

collect public comments.

The public can also provide input at the annual review meeting for the HMP and during the next 5-year plan

update. The HMP Coordinator is responsible for coordinating the HMP evaluation portion of the meeting,

soliciting feedback, collecting and reviewing the comments, and ensuring their incorporation in the five-year

plan update as appropriate. Additional meetings may also be held as deemed necessary by the planning group.

The purpose of these meeting would be to provide the public an opportunity to express concerns, opinions, and

ideas about the mitigation plan.

The Planning Committee representatives shall be responsible to assure that:

' Public comment and input on the plan, and hazard mitigation in general, are recorded and addressed,

as appropriate.

' Appropriate links to the Hazard Mitigation Plan website (http://hmp.essexsheriff.com/) are included

on municipal websites.

' Public notices are made as appropriate to inform the public of the availability of the HMP, particularly

during HMP update cycles.

The HMP Coordinator shall be responsible to assure that:

' Public and stakeholder comment and input on the HMP, and hazard mitigation in general, are recorded

and addressed, as appropriate.

' The HMP website is maintained and updated as appropriate.

' Public notices, including media releases, are made as appropriate to inform the public of the

availability of the HMP particularly during plan update cycles.

' Information collected will be efficiently incorporated in the HMP update.
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Section 201.6.a $.% ZQ 7SL[_P] .. ZQ _SP 7ZOP ZQ ;POP]LW FPR`WL_TZY^ $..7;F% ^_L_P^3 fB`W_T-jurisdictional

plans (e.g. watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated in the

[]ZNP^^ LYO SL^ ZQQTNTLWWd LOZ[_PO _SP [WLY(g The Federal Emergency Management Agency (FEMA) and New

Jersey Office of Emergency Management (NJOEM) both encourage multi-jurisdictional planning. Therefore,

in the preparation of the Essex County All Hazard Mitigation Plan (HMP), a planning partnership was formed

to pursue grant funding for the plan and to meet requirements of the federal Disaster Mitigation Act of 2000

(DMA) for as many eligible local governments in Essex County as possible.

HSP 8B5 OPQTYP^ L WZNLW RZaP]YXPY_ L^ QZWWZb^3 f5Yd NZ`Y_d& X`YTNT[LWT_d& NT_d& _ZbY& _ZbY^ST[& [`MWTN

authority, school district, special district, intrastate district, council of governments (regardless of whether the

council of governments is incorporated as a nonprofit corporation under State law), regional or interstate

government entity, or agency or instrumentality of a local government; any Indian tribe or authorized tribal

organization, or Alaska Native village or organization; and any rural community, unincorporated town or

aTWWLRP& Z] Z_SP] [`MWTN PY_T_d(g

*$&$& 3KHPH@I =LIHBHP@PHLK @KC 6DPPDNO LE 3KPDKP

Essex County solicited the participation of all cities, townships and boroughs in the County at the

commencement of this project. All municipalities interested ^TRYPO L fAP__P] ZQ >Y_PY_g and/or a resolution

committing their participation and resources to the development of the Essex County All Hazard Mitigation

Plan update. Table 8-1 lists those jurisdictions that elected to participate in the 2015 Essex County All Hazard

Mitigation Plan update process, and have met the minimum requirements of participation as established by the

County and Steering Committee.

>@AID *#&$ ;@NPHBHM@PHKF 4QNHOCHBPHLKO HK /OODS -LQKPT

>LRKOGHMO

Belleville Millburn

Bloomfield Montclair

Cedar Grove Nutley

Fairfield South Orange

Irvington Verona

Livingston West Caldwell

Maplewood West Orange

,LNLQFGO -HPHDO

Caldwell East Orange

Essex Fells Orange

Glen Ridge Newark

North Caldwell -LQKPT

Roseland Essex County
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The Planning Committee agreed to the following list of expectations:

' Review 2008 HMP goals and re-establish HMP Update goals and objectives;

' Establish a timeline for completion of the HMP;

' Ensure that the HMP meets the requirements of DMA 2000 and FEMA and NJOEM guidance;

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

' Assist in gathering information for inclusion in the HMP, including the use of previously developed
reports and data;

' Organize and oversee the public involvement process and support outreach efforts in the community;

' Develop, revise, adopt, and maintain Volume I of the HMP in its entirety and the local jurisdictional
annex in Volume II.

*$&$( 4QNHOCHBPHLK +KKDS >DJMI@PDO

New to the Essex County HMP update is a two-volume format, including jursidicitonal annexes for each

participating jurisdiction. While the local annex format is designed to document and assure local compliance

with the DMA 2000 regulations, its greater purpose and function includes:

' Providing a locally-relevant synthesis of the overall mitigation plan that can be readily presented,
distributed, and maintained;

' ;LNTWT_L_TYR WZNLW `YOP]^_LYOTYR ZQ _SP NZXX`YT_dh^ ]T^V _Z YL_`]LW SLeL]O^4

' Facilitating local understanding ZQ _SP NZXX`YT_dh^ NL[LMTWT_TP^ _Z XLYLRP YL_`]LW SLeL]O ]T^V&

including opportunities to improve those capabilities;

' Facilitating local understanding of the efforts the community has taken, and plans to take, to reduce
their natural hazard risk;

' Facilitating the implementation of mitigation strategies, including the development of grant
applications;

' Providing a framework by which the community can continue to capture relevant data and information
for future plan updates.

>_ T^ ]PNZRYTePO _SL_ PLNS U`]T^OTN_TZYh^ LYYPc T^ L fWTaTYRg OZN`XPY_& LYO bTWW NZY_TY`P _Z MP TX[]ZaPO L^

resources permit. As such, its design is intended to promote and accommodate continued efforts to maintain

the currency and improve the effectiveness of the annex as the key tool, reference and guiding document by

which the jurisdiction will implement hazard mitigation locally. The following provides a description of the

various elements of the jurisdictional annex.

Section 9.X.1: Hazard Mitigation Plan Points of Contact: Identifies the hazard mitigation planning

primary and alternate(s) contacts, identified by the jurisdiction as of August 8, 2014.

Section 9.X.2: Community Profile: Provides an overview and profile of the jurisdiction, including an

identification of areas of known and anticipated future development and the vulnerability of those areas to the

hazards of concern.

Section 9.X.3: Natural Hazard Event History Specific to the Jurisdiction: Identifies hazard events that

have caused significant impacts within the jurisdiction, including a summary characterization of those impacts

as identified by the jurisdiction since the 2008 HMP. The documentation of events and losses is critical to

supporting the identification and justification of appropriate mitigation actions, including providing critical
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data for benefit-NZ^_ LYLWd^T^( >_ T^ ]PNZRYTePO _SL_ _ST^ fTYaPY_Z]dg ZQ PaPY_^ LYO losses is a work-in-progress,

and may continue to be improved as resources permit. As such, the lack of data or information for a specific

event does not necessarily mean that the jurisdiction did not suffer significant losses during that event.

Section 9.X.4: Hazard Vulnerabilities and Ranking: The Essex County HMP update identifies and

characterizes the broad range of hazards that pose risk to the entire planning area; however each jurisdiction

has differing degrees of risk exposure and vulnerability aside from the whole. The local risk ranking serves to

TOPY_TQd PLNS U`]T^OTN_TZYh^ OPR]PP ZQ ]T^V _Z PLNS SLeL]O L^ T_ [P]_LTY^ _Z _SPX& ^`[[Z]_TYR _SP L[[]Z[]TL_P

selection and prioritization of initiatives that will reduce the highest levels of risk for each community.

Full data and information on the hazards of concern, the methodology used to develop the vulnerability

assessments, and the results of those assessments that serve as the basis of these local risk rankings may be

found in Section 5.

' National Flood Insurance Program (NFIP) Summary: Provides NFIP summary statistics for the
jurisdiction.

' Critical Facilities: Identifies potential flood losses to critical facilities in the jurisdiction, based on the
flood vulnerability assessment process presented in Section 5.

' Other Vulnerabilities Identified by the Jurisdiction: Presents other specific hazard vulnerabilities as
identified by the jurisdiction.

Section 9.X.5: Capability Assessment: This subsection provides an inventory and evaluation of the

U`]T^OTN_TZYh^ _ZZW^& XPNSLYT^X^ LYO ]P^Z`]NP^ LaLTWLMWP _Z ^`[[Z]_ SLeL]O XT_TRL_TZY LYO YL_`]LW SLeL]O ]T^V

]PO`N_TZY( KT_STY _SP X`YTNT[LW LYYPcP^& _SP U`]T^OTN_TZYh^ [WLYYTYR LYO ]PR`WL_Z]d& LOXTYT^_]L_TaP LYO

technical, and fiscal capabilities are presented, respectively. Further, within the municipal annexes the

X`YTNT[LWT_dh^ WPaPW ZQ [L]_TNT[L_TZY TY ^_L_P LYO QPOP]LW []ZR]LX^ OP^TRYPO _Z []ZXZ_P LYO TYNPY_TaTeP WZNLW

risk reduction efforts.

National Flood Insurance Program (NFIP): This subsection documents the NFIP as implemented within the

jurisdiction. This summary was based on surveys prepared by, and/or interviews conducted with, the NFIP

Floodplain Administrators for each NFIP-participating community in the County. This subsection also

identifies actions to enhance implementation and enforcement of the NFIP within the community.

Integration of Hazard Mitigation into Existing Planning Mechanisms: This subsection identifies how the

jurisdiction has integrated hazard risk management into their existing planning, regulatory and

Z[P]L_TZYLW)LOXTYT^_]L_TaP Q]LXPbZ]V $fTY_PR]L_TZY NL[LMTWT_TP^g%& LYO)Z] SZb _SPd TY_PYO _Z []ZXZ_P _ST^

TY_PR]L_TZY $fTY_PR]L_TZY LN_TZY^g%( ;`]_SP] TYQZ]XL_TZY ]PRL]OTYR ;POP]LW& G_L_P LYO WZNLW NL[LMTlities may be

found in the Capability Assessment portion of Section 6.

Section 9.X.6: Mitigation Strategy and Prioritization

Past Mitigation Initiative Status: KSP]P L[[WTNLMWP& L ]PaTPb ZQ []ZR]P^^ ZY _SP U`]T^OTN_TZYh^ []TZ] XT_TRL_TZY

strategy is preseY_PO& TOPY_TQdTYR _SP OT^[Z^T_TZY ZQ PLNS []TZ] LN_TZY& []ZUPN_ Z] TYT_TL_TaP TY _SP U`]T^OTN_TZYh^

updated mitigation strategy. Other completed or on-going mitigation activities that were not specifically part

of a prior local mitigation strategy may be included in this sub-section as well.

Proposed Mitigation Strategy: A summary table is presented of _SP U`]T^OTN_TZYh^ `[OL_PO XT_TRL_TZY ^_]L_PRd(

As indicated, applicable mitigation actions, projects and initiatives are further documented on an Action

Worksheet which provides details on the project identification, evaluation, prioritization and implementation

process. These Action Worksheets are included at the end of the annex. In addition, a summary of the local
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mitigation strategy prioritization process discussed in Section 6 is presented in tabular format as well as an

expanded version following the Action Worksheets.

Section 9.X.7: Future Needs to Better Understand Risk/Vulnerability: This subsection provides each

jurisdiction the opportunity to identify any further needs to more fully understand their risk and/or

vulnerability to the hazards of concern identified.

Section 9.X.8: Hazard Area Extent and Location: Each annex includes two maps illustrating identified

hazard zones, critical facilities, and areas of NFIP Repetitive Loss/Severe Repetitive Loss (RL/SRL). Further,

these maps show areas of known or anticipated future development, as available and provided by the

jurisdiction.

Workshops and additional meetings (via in person, email and/or teleconference) to complete the jurisdictional

annexes were held with the Planning Committee throughout the planning process. In summary, all

participating communities and the County completed the planning partner expectations and annex-preparation

process. Details regarding these meetings are described further in Sections 3 (Planning Process) and 6

(Mitigation Strategy). Completed jurisdictional annexes are presented in Section 9.
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# This is a new section to Essex County’s HMP.

Section 201.6.a(4) of Chapter 44 of the Code of Federal Regulations (44CFR) states: “Multi-jurisdictional

plans (e.g. watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated

in the process and has officially adopted the plan.” One component of each participating jurisdiction’s

involvement in the planning process of this HMP was to prepare an annex that focuses specifically on the

natural hazards facing their community and the mitigation actions they propose to reduce their exposure

and losses to these hazards.

Essex County and each participating jurisdiction completed an annex that outlines the following

information: natural hazard event history, risk ranking, capabilities, progress on past mitigation actions

and an updated mitigation strategy specific to the County or that jurisdiction. Once complete, the County

and each participating jurisdiction reviewed and approved their final annex prior to submission to the

NJOEM and the FEMA Region 2. The approval of their annex is presented on the sign-off sheets located

in this section. Each jurisdiction’s annex itself may be found in Sections 9.1 through 9.23.
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6+. >eeWj <ag`fk

This section presents the jurisdictional annex for the Essex County.

6+.+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Lieutenant Edward Esposito, Essex County Sheriff’s Office
Office of Emergency Management
560 Northfield Avenue, West Orange, NJ 07052
973-324-9750

Sanjeev Varghese, Public Works Director and County Engineer
900 Bloomfield Avenue, Verona, NJ 07044
973-226-8500 X2660

6+.+/ <ag`fk IdaX[^W

Please refer to Section 4, Volume I of this Plan for details on Essex County’s population, location, climate,

history, growth and development.

6+.+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa >eeWj <ag`fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. A more detailed summary is provided

6+.+1 GSfgdS^ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Essex County.

LST^W 6+.*.+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $1,900,000 Occasional 14 Medium

Coastal Storm

Category 1 SLOSH: $1,428,179,599

Occasional 12 Low
Category 2 SLOSH: $2,866,714,899

Category 3 SLOSH: $3,669,653,532

Category 4 SLOSH: $3,956,393,832

Drought Damage estimate not available Occasional 18 Medium

Earthquake
500-year MRP: $83,620,111

Occasional 18 Medium
2,500-year MRP: $1,499,108,556

Extreme
Temperature

Damage estimate not available Frequent 27 Medium

Flood 1% Annual Chance: $991,391,949 Frequent 18 Medium

Geological
Hazards

Exposed to Class B and Class
C:

$263,957,200 Occasional 12 Low

Severe Storm

100-Year MRP: $59,018,325

Frequent 48 High500-year MRP: $360,441,467

Annualized: $4,705,755

Winter Storm 1% GBS: $501,083,553 Frequent 54 High
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ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

5% GBS: $2,505,417,763

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$114,544,200 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 24 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 15 Medium

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 36 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 36 Low

KdiZh7
V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z @djcin+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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6+.+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to Essex County.

LST^W 6+.*/+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Tool / Program
(code, ordinance, plan)

Enforcement
Authority

Code Citation and Comments
(code chapter, date of adoption, name of plan, explanation of

authority, etc.)

Building Code State of NJ NJAC 5:23-3, 14
Zoning Ordinance Municipalities

Subdivision Ordinance
County Planning

Department
Subdivision Review Regulations

1997
NFIP Flood Damage Prevention

Ordinance
Municipalities

Cumulative Substantial Damages Municipalities
Freeboard Municipalities

Growth Management
County Department

of Public Works
Essex County Comprehensive Transportation Plan

April 2014
Floodplain Management / Basin

Plan
NJDEP Executive Order 11988

Stormwater Management
Plan/Ordinance

NJDEP NJDEP Rule N.J.A.C. 7:8

Comprehensive Plan / Master
Plan/ General Plan

Municipalities

Capital Improvements Plan
Engineering

Department of Public
Works

Developed annually

Site Plan Review Requirements
County Planning

Board
Site-Plan Review

April 1997

Open Space Plan
County Department

of Parks
April 2003

Stream Corridor Management
Plan

N/A

Watershed Management or
Protection Plan

N/A

Economic Development Plan
Economic

Development
Corporation

The Economic Development Corporation of Essex County is a
private, not for profit corporation established to promote economic

development in the county and provide technical and financial
assistance to existing and start-up businesses

Comprehensive Emergency
Management Plan

Emergency Response Plan Essex OEM July 13, 2013
Post Disaster Recovery Plan N/A

Post Disaster Recovery Ordinance N/A
Real Estate Disclosure

Requirement
N/A
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LST^W 6+.*/+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Tool / Program
(code, ordinance, plan)

Enforcement
Authority

Code Citation and Comments
(code chapter, date of adoption, name of plan, explanation of

authority, etc.)

Other [Special Purpose
Ordinances (i.e., critical or

sensitive areas)]
Essex OEM County Traffic Diversion Plan

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to Essex County.

LST^W 6+.*0+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y County Engineering Department

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering inspectors and licensed engineers

Planners or engineers with an understanding of natural
hazards

Y Engineering and Planning Departments

NFIP Floodplain Administrator N

Surveyor(s) Y Engineering has surveyors

Personnel skilled or trained in “GIS” applications Y Essex Sheriff’s GIS Department

Scientist familiar with natural hazards in the county. N

Emergency Manager Y
Essex County Sheriff’s Office of Emergency

Management

Grant Writer(s) Y Administrator’s Office

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

Y
Essex County Sheriff’s Office of Emergency

Management

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to Essex County.

LST^W 6+.*1+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community Development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service No

Impact Fees for homebuyers or developers of new
development/homes

Yes

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds Yes

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes

Other
Yes, State and Federal Transportation and Homeland Security

Funding
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to Essex County.

LST^W 6+.*2+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) N/A

Building Code Effectiveness Grading Schedule (BCEGS) N/A

Public Protection N/A

Storm Ready NP

Firewise NPNP

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

9VV[f[a`S^ <SbST[^[f[We

Please see additional capabilities described in the ‘Integration of Hazard Mitigation into Existing and Future

Planning Mechanisms’ section below.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

It is the intention of this County to incorporate hazard mitigation planning and natural hazard risk reduction as

an integral component of the County’s administrative, regulatory and operational framework. A summary of

how the County currently integrates hazard mitigation into daily operations is presented below. In addition,

the County identified specific integration activities that will be incorporated into procedures and are included

in their updated mitigation strategy.

Essex County Strategic Recovery Planning Report (SRPR): The New Jersey Department of Community

Affairs (NJDCA) has established a Post Sandy Planning Assistance Grant Program. The purpose of this

program is to support long range planning for community redevelopment in the municipalities and counties



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)2
DVcjVgn .,-1

sustaining damage from Superstorm Sandy. Essex County is currently in the process of preparing the SRPR.

The SRPR has been closely coordinated with the Essex County Hazard Mitigation Plan Update. The spatial

analysis conducted for the Hazard Mitigation Plan appears in the SRPR for the flood, storm surge, and sea

level rise hazards. In addition, the County mitigation actions are listed in the SRPR as well as the mitigation

action types by municipality. A more detailed land use analysis was conducted for the SRPR. For example, an

exposure analysis was completed to assess the vulnerability of the residential and non-residential land uses

with in the County to flooding. This has been included in the Hazard Mitigation Plan in the appropriate hazard

profiles.

Land Use Planning: The Planning Department supports all aspects of local planning and seeks to integrate

consideration in natural hazard risk and support mitigation project identification and implementation through

its planning programs, resources and Office of Emergency Management.

Integration of Improved Hazard Information into Existing Emergency Management Plans: The County

continues to develop, enhance and implement existing emergency response plans to utilize new and developing

technology/information as it becomes available. As per this plan, the County critical facility inventory was

updated and new facilities were added via geo-coding to have one spatial data set for future analysis.

Public Education/Outreach Programs/Training: Essex County has regularly scheduled meetings with

Emergency Managers from each community. Training for all municipalities and colleges are provided for all

community emergency response teams within the County. In addition, the County has organized instructor-led

training from utility companies regarding generator safety for LEPC members. LEPC meetings include agency

representatives from public, private, utilities, non-profits, educational institutions.

The Sheriff and NJOEM receive invitations and are on the agenda to speak at public, private and not-for-profit

meetings and events including the Ironbound Recovery group and Lower Passaic Valley Conservancy Group.

The Sheriff’s Office and Community Affairs attend meetings to present information regarding mitigation,

response, resource availability, grant programs and flood map updates at County and municipal events. In

addition, the County distributes informational brochures (e.g., Are You Ready?, Go Kit information etc.).

Recent event examples include Government Day in Millburn, Swing Night in Nutley, Emergency Vehicle Day

in Glen Ridge, the Annual Police Expo in Livingston.

The Essex County Sherriff’s Department has a website that is regularly updated to inform the public. In

addition, it has a page dedicated to the Hazard Mitigation Plan.

There is coastal evacuation route display along roadways in the County.

The County Sheriff’s Office at the County Police Academy trains the Auxiliary Police (volunteer police at the

municipal level).

Future Planning Mechanisms: According to the Department of Public Works, future capital improvement

projects will be evaluated to determine if they meet hazard mitigation goals and objectives. When developing

upcoming transportation improvement programs, hazard mitigation actions will be funded as budget allows.

The Essex County Department of Public Works, under which the Division of Planning, Engineering, Buildings

and Grounds, Roads and Bridges and Environmental Affairs resides, participated in the SRPR. As a part of the

SRPR, the following planning initiatives were identified some of which have also been included in the

County’s mitigation strategy (Refer to Table 9.1-7 actions Essex-21 to Essex-26).

$" Pursue Sandy Recovery Planning Assistance Grant from the NJDCA.
%" Post Disaster Recovery Capital Improvement Plan - Develop a five year plan for capital projects

directly linked to recovery, mitigation or preparedness.
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&" Community Resiliency Element – Update the County Master Plan with a Community Resiliency
Element that reviews the Land Use Plan Element and development standards against the vulnerability
issues outlined in this SRPR and adopt as a Master Plan Element.

'" Update Land Development Regulations - Review zoning and land use regulations against the
vulnerability issues outlined in this SRPR and develop amendments to anticipate necessary changes to
height, bulk and setback requirements needed to improve resiliency based on recommendations in the
Community Resiliency Element.

(" Neighborhood Plans- Develop specific strategic plans for neighborhoods most severely impacted by
Sandy, including the “Island” neighborhood in the Ironbound and impacted neighborhoods in Fairfield
Township.

)" Permit Process- Quality Improvement - Review existing permitting procedures to determine
improvements for fast-tracking/streamlining for expediting projects directly related to recovery or
mitigation and that are consistent with adopted Design Standards.

*" Design Standards (integrating elevated structures into community design character) - Develop design
standards to address the visual impact of mitigation measures such as elevating bulkheads, elevating
buildings on foundations or pilings, etc. Such design standards might include requirements for skirting
exposed pilings, parking under the lowest habitable floor, using exterior decking to stagger stairways
to elevated first floor levels, etc.

+" The long term impacts of future sea level rise should be projected and studied for Newark Bay and the
tidal portions of the Passaic River.
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6+.+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

According to the 2007 Plan’s FEMA crosswalk, actions that were proposed to be undertaken by Essex County

were included within the jurisdiction where the county agency action is to occur. For the 2015 plan update, all

previous county actions and their status are listed in the table below.

LST^W 6+.*3+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

Bridges in Belleville - Pedestrian and
Vehicular

Discontinued

Due to lack of funding there has been no progress
on this mitigation action. This action will not be

carried forward into the 2015 Mitigation Plan.
Initiatives Essex-5 and Essex-6 identifies bridges

the county has identified for mitigation.

Repair bridge into Senior Recreational Center
(Belleville, Old Mill St.)

Evaluation in Progress

Developer of Senior Housing Project evaluating
the main bridge into the site. Applied for funding

to rehab of 2nd River bridge at senior center.
Awaiting confirmation of grant. This action will
be carried forward into the 2015 Mitigation Plan

(Essex-5).

Bridge projects - Five vulnerable bridges have
been identified. It is the intent and purpose of

this project to rehabilitate the remaining
bridges requiring structural work.

Continuous

Two of the five bridges have been rebuilt. These
projects are within the jurisdiction of Essex

County. Seeking funding for remaining bridges
with Essex County and NJDOT. This action will
be carried forward into the 2015 Mitigation Plan

(Essex-6).

Further identify roadway flooding between
municipalities.

No Progress

Due to lack of County funding there has been no
progress on this mitigation action. This action

will be carried forward into the 2015 Mitigation
Plan (Essex-8 through 10).

Flooding – Millburn JFK Parkway and mall
area

No Progress;
Continuous

Due to lack of County funding there has been no
progress on this mitigation action. This action

will be carried forward into the 2015 Mitigation
Plan (Essex-8).

Millburn Ave. bridge Complete

Completed by Essex County Department of Public
Works. Since this action has been completed, it

will not be carried forward into the 2015
Mitigation Plan.

Third River study Discontinued

Township of Nutley’s engineer consultant
performed hydrological and hydraulic study of
Third River with regard to key historical flood

areas to determine impacts to flood prone
structures. As a result of study, the Township

applied and received FEMA/NJOEM Mitigation
grant (RFP and FMA) to acquire and demolish
three properties along the Third River. Project

completed in 2013.

Based on study, the Township is pursuing
additional FEMA/NJOEM Mitigation grant

opportunities in identified areas.
The County will not include this initiative in the

County annex.
Bridges over river need to be elevated and

several need of repair
Discontinued

Township of Nutley continues to work on
repairing and raising its orphan bridges over the
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Third River. This action will not be carried
forward into the County annex.

Train bridges need to be repaired Discontinued
Due to lack of County funding there has been no
progress on this mitigation action. This action

will not be carried forward into the County annex.

Dredging of Third River Discontinued
The County has not provided any funding for this
initiative. This action will not be carried forward

into the County annex.
Impassable roadways during storm events –
Bloomfield Ave and Mt Prospect Ave which

are County roadways.
Continuous

Due to lack of funding, no progress has been
made on this initiative. This initiative will be

carried forward into the County annex (Essex-9).
Stream culvert work in residential areas storm
water run-off– Eagle Rock Reservation area

including Afterglow Ave. and Ravine Rd and
flooding of Cole Rd.

No Progress,
Continuous

No progress has been made with this initiative due
to lack of funding. This initiative will be carried

forward into the County annex (Essex-10).

Linden Ave. bridge repair. Completed

Essex County rebuilt the bridge and completed
this project. Since this action has been completed,

it will not be carried forward into the 2015
Mitigation Plan.

Possible dam failure at Verona Park. Completed

Essex County performed dam enhancements
required and completed this project. Since this

action has been completed, it will not be carried
forward into the 2015 Mitigation Plan.

Mitigate Forest Avenue streams against
flooding.

No Progress
Due to lack of County funding there has been no
progress on this mitigation action. This action

will not be carried forward into the County annex.

Passaic Avenue and Bloomfield Avenue are
both evacuation routes impacted by flooding.

No Progress

Due to lack of County funding there has been no
progress on this mitigation action. This action
will be carried forward into the County annex

(Essex-11).

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The County participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.1-7 summarizes the comprehensive-range of specific mitigation initiatives the Township would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.1-8 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)./
DVcjVgn .,-1

6+.+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+.+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Essex County that illustrate the probable

areas impacted within the municipality. These maps are based on the best available data at the time of the

preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Essex County has significant exposure. These maps are illustrated in the hazard profiles within

Section 5.4, Volume I of this Plan.

6+.+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).0
DVcjVgn .,-1

?[YgdW 6+.*.+ >eeWj <ag`fk ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).1
DVcjVgn .,-1

?[YgdW 6+.*/+ >eeWj <ag`fk ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).2
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI)
Mitigation Action/Initiative: Essex County K9 HQ

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id ZbZg\ZcXn hZgk^XZh Wj^aY^c\h

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generators

.* >d cdi]^c\

/* <j^aY cZl [VX^a^i^Zh l^i] WVX`je edlZg hdjgXZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidgh Vi E5 VcY >JQ Wj^aY^c\h ^c G^aaWjgc

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn LZhedchZ [jcXi^dch

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).3
DVcjVgn .,-1

Action Number: Essex County-1 (NEW/LOI)
Mitigation Action/Initiative: Essex County DPW/Fleet Headquarters generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id ZbZg\ZcXn hZgk^XZh Wj^aY^c\h

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY cZl Wj^aY^c\ l^i] WVX`je edlZg XVeVW^a^i^Zh

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg Vi =djcin >JQ @aZZi BZVYfjVgiZgh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn gZhedchZ Wj^aY^c\ [jcXi^dch

>ef[_SfWV <aef "/1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).4
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI)
Mitigation Action/Initiative: Essex County Patrol Division Headquarters generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id ZbZg\ZcXn hZgk^XZh Wj^aY^c\h

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY cZl ]ZVYfjVgiZgh l^i] WVX`je edlZg XVeVW^a^i^Zh

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg Vi =djcin M]Zg^[[h JVigda >^k^h^dc BZVYfjVgiZgh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn gZhedchZ [jcXi^dch

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-).5
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI)
Mitigation Action/Initiative: Essex County OEM Storage/Crime Scene Facility generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id ZbZg\ZcXn hZgk^XZh Wj^aY^c\h

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY cZl Wj^aY^c\ l^i] WVX`je edlZg hdjgXZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg Vi I?G VcY =g^bZ MXZcZ [VX^a^in

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn hZgk^XZh Wj^aY^c\ [jcXi^dch

>ef[_SfWV <aef "/,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/,
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI/PNP)
Mitigation Action/Initiative: Catholic Charities of the Archdiocese of Newark: Generator for shelter

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id Xg^i^XVa [VX^a^in [dg h]ZaiZg^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY V Xdjcin YZh^\cViZY h]ZaiZg

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg [dg Xdjcin Xg^i^XVa h]ZaiZg

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& Fdhh d[ h]ZaiZg [jcXi^dch

>ef[_SfWV <aef "--/(,-3

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` =^in( ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/-
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI)
Mitigation Action/Initiative: Energy Allocation- generators

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id adXVa Xg^i^XVa [VX^a^i^Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generators

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

JjgX]VhZ VcY ^chiVaa \ZcZgVidgh Vi bjc^X^eVa Xg^i^XVa [VX^a^i^Zh( >JQ+LdVYh VcY
<g^Y\Zh BZVYfjVgiZgh ^c =ZYVg AgdkZ

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn gZhedchZ VcY gZXdkZgn Wj^aY^c\ [jcXi^dch

>ef[_SfWV <aef ".40(-2,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/.
DVcjVgn .,-1

Action Number: Essex-1 (NEW/LOI)
Mitigation Action/Initiative: Essex County

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)//
DVcjVgn .,-1

Action Number: Essex-2 (NEW/LOI)
Mitigation Action/Initiative: Essex County Traffic Control Transfer Switch generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id Xg^i^XVa [VX^a^in

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* JVn dkZg i^bZ [dg bVcjVa igV[[^X Xdcigda

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

JjgX]VhZ VcY ^chiVaa \ZcZgVidg id Vaadl igV[[^X Xdcigda YZk^XZh id gZbV^c VXi^kZ
Yjg^c\ edlZg adhh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&
NgV[[^X Xdcigda YZk^XZh l^aa Xdci^cjZ id [jcXi^dc Yjg^c\ edlZg adhhZh VcY bVcjVa
Xdcigda dg ^ciZghZXi^dch l^aa cdi WZ cZZYZY*

>ef[_SfWV <aef "-,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/0
DVcjVgn .,-1

Action Number: Essex-2 (NEW/LOI)
Mitigation Action/Initiative: Essex County Traffic Control Transfer Switch generator

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/1
DVcjVgn .,-1

Action Number: Essex-3 (NEW/LOI/PNP)
Mitigation Action/Initiative: Newark AIDS Consortium, INC. Broadway House: Newark AIDS

Consortium INC. Broadway House for Continuing Care generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id Xg^i^XVa XVgZ [VX^a^in

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY XVeVWaZ [VX^a^in id ]djhZ gZh^YZcih Yjg^c\ edlZg djiV\Zh

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg id Xg^i^XVa XVgZ [VX^a^in*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& =g^i^XVa XVgZ [jcXi^dch id gZh^YZcih+eVi^Zcih

>ef[_SfWV <aef ".1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` =^in( ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/2
DVcjVgn .,-1

Action Number: Essex-3 (NEW/LOI/PNP)
Mitigation Action/Initiative: Newark AIDS Consortium, INC. Broadway House: Newark AIDS

Consortium INC. Broadway House for Continuing Care generator

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/3
DVcjVgn .,-1

Action Number: Essex-4 (NEW/LOI/PNP)
Mitigation Action/Initiative: Seton Hall University: Seton Hall University generator project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ edlZg id Xg^i^XVa h]ZaiZg^c\ [VX^a^in

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase and install generator

.* >d cdi]^c\

/* <j^aY V Xdjcin h]ZaiZg

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ VcY ^chiVaa \ZcZgVidg Vi Xg^i^XVa h]ZaiZg^c\ [VX^a^in

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf .*-( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& FVg\Z hXVaZ h]ZaiZg^c\ XVeVW^a^i^Zh

>ef[_SfWV <aef "421(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` MZidc BVaa Oc^kZgh^in( ?hhZm =djcin M]Zg^[[qh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/4
DVcjVgn .,-1

Action Number: Essex-4 (NEW/LOI/PNP)
Mitigation Action/Initiative: Seton Hall University: Seton Hall University generator project

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)/5
DVcjVgn .,-1

Action Number: Essex-5 (OLD)
Mitigation Action/Initiative: Repair bridge into Senior Recreational Center

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
?kVXjVi^dc LdjiZ ^c VXXZhh^WaZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Resurface bridge

.* >d cdi]^c\

/* NZVg Wg^Y\Z Ydlc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
LZeV^g Wg^Y\Z ^cid MZc^dg LZXgZVi^dcVa =ZciZg %<ZaaZk^aaZ IaY G^aa Mi*&

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LZhedchZ VcY ZkVXjVi^dc i^bZ

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZg^c\ I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ VcY =djcin igVchedgiVi^dc \gVcih

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)0,
DVcjVgn .,-1

Action Number: Essex-5 (OLD)
Mitigation Action/Initiative: Repair bridge into Senior Recreational Center

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 0

Technical 0

Political 0

Legal 0

Fiscal -1

Environmental 0

Social 0

Administrative 0

Multi-Hazard 0

Timeline 0

Agency Champion 0

Other Community
Objectives

0

Total 1

Priority
(High/Med/Low)

Low



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)0-
DVcjVgn .,-1

Action Number: Essex-6 (OLD)
Mitigation Action/Initiative: Rehabilitate bridges requiring structural work.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ?kVXjVi^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
;YYgZhh higjXijgVa YZ[^X^ZcX^Zh d[ Vaa Wg^Y\Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Replace bridges

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

<g^Y\Z egd_ZXih ) @^kZ kjacZgVWaZ Wg^Y\Zh ]VkZ WZZc ^YZci^[^ZY* Ci ^h i]Z ^ciZci VcY
ejgedhZ d[ i]^h egd_ZXi id gZ]VW^a^iViZ Wg^Y\Zh gZfj^g^c\ higjXijgVa ldg`* ;aa Wg^Y\Zh
VgZ Xdjcin dlcZY*
=ZciZg MigZZi <g^Y\Z ^c HjiaZn7 BddkZg ;kZ <g^Y\Z ^c <addb[^ZaY7 =]Zggn B^aa <g^Y\Z
^c G^aaWjgc7 >dj\Vaa MigZZi <g^Y\Z ^c QZhi =VaYlZaa7 Fndch ;kZ <g^Y\Z ^c Cgk^c\idc

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& F^[Z MV[Zin( igV[[^X Xdc\Zhi^dc

>ef[_SfWV <aef B^\] ) "3 b^aa^dc

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZg^c\ I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ AgVci deedgijc^i^Zh

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)0.
DVcjVgn .,-1

Action Number: Essex-6 (OLD)
Mitigation Action/Initiative: Rehabilitate bridges requiring structural work.

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 0

Social 1

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)0/
DVcjVgn .,-1

Action Number: Essex-7 (OLD)
Mitigation Action/Initiative: Further identify roadway flooding between municipalities

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
LdVYlVn [addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Identify roadway flooding and develop future mitigation actions to address

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Oi^a^oZ i]Z gZXdbbZcYVi^dch d[ i]Z MigViZ\^X LZXdkZgn JaVcc^c\ LZedgi id [jgi]Zg
^YZci^[n gdVYlVn [addY^c\ jedc Xdjcin gdVYlVnh VcY YZkZade [jijgZ b^i^\Vi^dc
VXi^dch id VYYgZhh i]dhZ ^hhjZh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LdVYlVnh XadhjgZh( eda^XZ dkZgi^bZ( ZkVXjVi^dc gdjiZh Xdbegdb^hZY*

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZg^c\ I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVci deedgijc^i^Zh( BGAJ( J>G

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)00
DVcjVgn .,-1

Action Number: Essex-7 (OLD)
Mitigation Action/Initiative: Further identify roadway flooding between municipalities

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 0

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)01
DVcjVgn .,-1

Action Number: Essex-8 (OLD)
Mitigation Action/Initiative: Enlarge Drainage system on JFK Parkway

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\ d[ gdVYlVn

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Enlarge drainage system

.* >d cdi]^c\

/* CcXgZVhZ bV^ciZcVcXZ ^cXajY^c\ Zfj^ebZci VcY eZghdccZa

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?caVg\Z >gV^cV\Z hnhiZb dc D@E JVg`lVn ^c G^aaWjgc* D@E ^h V Xdjcin dlcZY
gdVYlVn Vh lZaa Vh Vc ZkVXjVi^dc gdjiZ*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LdVYlVn Xadh^c\h( Jda^XZ VcY >JQ dkZgi^bZ( ZkVXjVi^dc gdjiZh Xdbegdb^hZY*

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZgqh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVci deedgijc^i^Zh

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)02
DVcjVgn .,-1

Action Number: Essex-8 (OLD)
Mitigation Action/Initiative: Enlarge Drainage system on JFK Parkway

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 0

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)03
DVcjVgn .,-1

Action Number: Essex-9 (OLD)
Mitigation Action/Initiative: Enlarge Drainage system on Bloomfield Ave

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\ d[ gdVYlVn

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

2. Enlarge drainage system

.* >d cdi]^c\

/* CcXgZVhZ bV^ciZcVcXZ ^cXajY^c\ Zfj^ebZci VcY eZghdccZa

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?caVg\Z >gV^cV\Z hnhiZb dc <addb[^ZaY ;kZ ^c PZgdcV* <addb[^ZaY ;kZ ^h V Xdjcin
dlcZY gdVYlVn Vh lZaa Vh Vc ZkVXjVi^dc gdjiZ*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LdVYlVn Xadh^c\h( Jda^XZ VcY >JQ dkZgi^bZ

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZgqh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVci deedgijc^i^Zh

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)04
DVcjVgn .,-1

Action Number: Essex-9 (OLD)
Mitigation Action/Initiative: Enlarge Drainage system on Bloomfield Ave

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 0

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)05
DVcjVgn .,-1

Action Number: Essex-10 (OLD)
Mitigation Action/Initiative: Stream culvert work in residential areas

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\ d[ ?V\aZ LdX` LZhZgkVi^dc( VcY gdVYlVnh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Enlarge culverts

.* >d cdi]^c\

/* GV^ciZcVcXZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

MigZVb XjakZgi ldg` ^c gZh^YZci^Va VgZVh hidgb lViZg gjc)d[[t ?V\aZ LdX`
LZhZgkVi^dc VgZV ^cXajY^c\ ;[iZg\adl ;kZ* VcY LVk^cZ LY VcY [addY^c\ d[ =daZ LY*

9Uf[a`,Ida\WUf <SfWYadk HMJ

@aS^e,HT\WUf[hWe FWf -*.( .*.( .*/

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
H+;

;W`WX[fe %^aeeWe Sha[VWV& >VbV\Z id aVcYhXVeZ d[ gZhZgkVi^dc( LdVYlVn Xadh^c\h( Jda^XZ >JQ dkZgi^bZ

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZgqh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVci deedgijc^i^Zh( BGAJ( J>G

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)1,
DVcjVgn .,-1

Action Number: Essex-10 (OLD)
Mitigation Action/Initiative: Stream culvert work in residential areas

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 0

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium



@IGWMRQ .#&/ 4VVI[ 2RXQW\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-)1-
DVcjVgn .,-1

Action Number: Essex-11 (OLD)
Mitigation Action/Initiative: Reduce the impacts of flooding on Passaic Avenue and Bloomfield Avenue

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
LdVYlVn [addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Enlarge drainage system

.* >d cdi]^c\

/* CcXgZVhZ bV^ciZcVcXZ ^cXajY^c\ Zfj^ebZci VcY eZghdccZa

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

LZYjXZ i]Z ^beVXih d[ [addY^c\ dc JVhhV^X ;kZcjZ VcY <addb[^ZaY ;kZcjZ ^c PZgdcV
Vh VgZ Wdi] ZkVXjVi^dc gdjiZh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
H+;

;W`WX[fe %^aeeWe Sha[VWV& LdVYlVn Xadh^c\( Jda^XZ VcY >JQ dkZgi^bZ

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin ?c\^cZZgqh I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVci deedgijc^i^Zh( BGAJ( J>G

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Essex-11 (OLD)
Mitigation Action/Initiative: Reduce the impacts of flooding on Passaic Avenue and Bloomfield Avenue

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 0

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

Medium
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Action Number: Essex-12
Mitigation Action/Initiative: Potable water trailers

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 >gdj\]i( MZkZgZ QZVi]Zg( Q^aY[^gZ

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
?bZg\ZcXn lViZg hdjgXZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Purchase potable water trailers

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ i]gZZ 1.1)\Vaadc ediVWaZ lViZg igV^aZgh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( 2*.

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
H+;

;W`WX[fe %^aeeWe Sha[VWV& @^gZ YZhigjXi^dc VcY YVbV\Z( bVhh YZXdciVb^cVi^dc XVeVW^a^i^Zh

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin M]Zg^[[qh I?G

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVcih

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Essex-12
Mitigation Action/Initiative: Potable water trailers

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 0

Cost-Effectiveness 1

Technical 0

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

Medium
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Action Number: Essex-13
Mitigation Action/Initiative: Telecommunication Network Redundancy

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
=dbbjc^XVi^dch Yjg^c\ ZbZg\ZcXn gZhedchZ VcY gZXdkZgn

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

-* JjgX]VhZ gZYjcYVcX^Zh [dg kd^XZ VcY YViV igVchb^hh^dch

.* >d cdi]^c\

/* JjgX]VhZ Zci^gZ cZl Xdbbjc^XVi^dc hnhiZb [dg Xdjcin

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Jgdk^YZ gZYjcYVci bZi]dYh [dg Pd^XZ+>ViV igVchb^hh^dch 0A l^gZaZhh WgdVYWVcY Vi
>JQ BZVYfjVgiZgh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*-( -*.( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
H+;

;W`WX[fe %^aeeWe Sha[VWV& ?bZg\ZcXn gZhedchZ VcY gZXdkZgn deZgVi^dch VcY Z[[^X^ZcXZh

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` M]Zg^[[qh =dbbjc^XVi^dc <jgZVj

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa( MiViZ \gVcih

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

* Refer to results of Prioritization
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Action Number: Essex-13
Mitigation Action/Initiative: Telecommunication Network Redundancy

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 0

Cost-Effectiveness 1

Technical 0

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

Medium
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Action Number: Essex-14
Mitigation Action/Initiative: County Roadway ITS- Driver Information Boards

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Traffic movements and flows hampering hazard mitigation efforts.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason for
not selecting):

1. Purchase digital sign board

2. Do nothing

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Network of digital sign boards with variable messages and traffic information so that
drivers are given real time information on road closures, major incidents, emergency
detours and other notices to direct them away from hazards/extreme congestion.
Purchase 4 digital sign boards with variable message capability

Action/Project Category SIP

Goals/Objectives Met 1.1, 1.2, 6.1

Applies to existing, future, or not
applicable

N/A

Benefits (losses avoided) Police and DPW overtime, increase in accidents and congestion

Estimated Cost $3,000,000
Priority* Medium

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization Essex County Sheriff’s OEM and County Engineering

Local Planning Mechanism

Potential Funding Sources
Federal, State Grant Opportunities
HMGP

Timeline for Completion Short Term, DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

* Refer to results of Prioritization
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Action Number: Essex14
Mitigation Action/Initiative: County Roadway ITS- Driver Information Boards

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1

Property Protection 0

Cost-Effectiveness 1

Technical 0

Political 1

Legal 1

Fiscal 1

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

Medium
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Action Number: Essex-15
Mitigation Action/Initiative: Portable Flood Walls

Assessing the Risk

Hazard(s) addressed: Flooding

Specific problem being
mitigated:

Flooding Damage to Facilities

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason for
not selecting):

1. Purchase portable floodwall

2. Do nothing

3. Elevate structures

Action/Project Intended for Implementation

Description of Selected
Action/Project

Proven portable flood wall technology can be deployed prior to flooding event occurring
to protect critical County facilities from damage. Purchase portable flood wall which
will be deployed prior to a flooding event.

Action/Project Category SIP

Goals/Objectives Met 1.2, 2.1, 6.1

Applies to existing, future, or not
applicable

Existing

Benefits (losses avoided) Flooding of buildings, interior and content damage

Estimated Cost $75,000.00
Priority* Medium

Plan for Implementation

Responsible Organization County Engineering, County OEM

Local Planning Mechanism SRPR

Potential Funding Sources Federal, State Grant Opportunities, HMGP, PDM

Timeline for Completion Short Term, DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

* Refer to results of Prioritization
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Action Number: Essex-15
Mitigation Action/Initiative: Portable Flood Walls

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 1

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

High
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Action Number: Essex-16
Mitigation Action/Initiative: County Fuel Station Quick Connect for Emergency Generators

Assessing the Risk

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Interruption of fuel services at County fueling stations.

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason for
not selecting):

1. Install quick connects

2. Do nothing

3. Purchase 7 tanker trucks to maintain fuel access

Action/Project Intended for Implementation

Description of Selected
Action/Project

Installation of quick-connects for emergency generators at the County’s nine fueling
stations.

Action/Project Category SIP

Goals/Objectives Met 1.2, 2.1, 6.1

Applies to existing, future, or not
applicable

Existing

Benefits (losses avoided) Emergency response and recovery times

Estimated Cost $100,000.00
Priority* Medium

Plan for Implementation

Responsible Organization County Engineering

Local Planning Mechanism

Potential Funding Sources Federal, State grant opportunities, HMGP, PDM

Timeline for Completion Short Term, DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

* Refer to results of Prioritization
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Action Number: Essex-16
Mitigation Action/Initiative: County Fuel Station Quick Connect for Emergency Generators

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 1

Social 1

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

High
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Action Number: Essex-17
Mitigation Action/Initiative: Countywide Emergency Alert System

Assessing the Risk

Hazard(s) addressed: All

Specific problem being
mitigated:

Public Safety

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason for
not selecting):

1. Install a Countywide Emergency Alert System

2. Do nothing

3. Hire a contracted alert company

Action/Project Intended for Implementation

Description of Selected
Action/Project

Install a countywide emergency alert system within the County Sheriff’s
Communication Center

Action/Project Category SIP

Goals/Objectives Met 1.1, 1.2

Applies to existing, future, or not
applicable

New

Benefits (losses avoided) Increase public awareness of hazards during emergencies

Estimated Cost $300,000
Priority* High

Plan for Implementation

Responsible Organization Essex Sheriff’s Office of Emergency Management

Local Planning Mechanism

Potential Funding Sources HMGP

Timeline for Completion Short Term DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

* Refer to results of Prioritization
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Action Number: Essex-17
Mitigation Action/Initiative: Countywide Emergency Alert System

Criteria
Numeric Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 0

Agency Champion 0

Other Community
Objectives

1

Total 10

Priority
(High/Med/Low)

Medium
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Action Number: Essex-18
Mitigation Action/Initiative: Conduct a functional exercise related to school safety

Assessing the Risk

Hazard(s) addressed: Terrorism

Specific problem being
mitigated:

Preparedness for school safety issues

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason for
not selecting):

1. Conduct a functional exercise

2. Do nothing

3.

Action/Project Intended for Implementation

Description of Selected
Action/Project

Conduct a functional exercise related to school safety with emergency response entities
and school officials

Action/Project Category EAP

Goals/Objectives Met 1.2, 2.1, 6.1

Applies to existing, future, or not
applicable

Existing

Benefits (losses avoided) Emergency response and recovery times

Estimated Cost Medium
Priority* Medium

Plan for Implementation

Responsible Organization County OEM

Local Planning Mechanism

Potential Funding Sources Homeland Security Grants, UASI, County Budget

Timeline for Completion Short Term, DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

* Refer to results of Prioritization
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Action Number: Essex-18
Mitigation Action/Initiative: Conduct a function exercise

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 0

Social 1

Administrative 1

Multi-Hazard 1

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

High



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)-
DVcjVgn .,-1

6+/ Lai`eZ[b aX ;W^^Wh[^^W

This section presents the jurisdictional annex for the Township of Belleville.

6+/+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

George Pedalino, OEM Coordinator
275 Franklin Ave., Belleville, NJ
Phone: (973) 450-3374
E-mail: gpedalino@bellevillefiredept.orgE-mail: gpedalino@bellevillefiredept.org

Tom Herits, Township Engineer
152 Washington Ave., Belleville, NJ
Phone: (973) 450-3414
E-mail: therits@maserconsulting.comE-mail: therits@maserconsulting.com

6+/+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Belleville was 35,926.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 3.399 square miles, of which 3.34

square miles is land and 0.059 square miles is water.

;d[WX A[efadk

The Township of Belleville was formed as a township in 1839, with a population of only 500. It became a city

in 1874 and again became a township in 1876. Belleville became a town in 1910 but reverted to township in

1981 to gain a larger share of federal revenue sharing funds.

@ahWd`[`Y ;aVk ?ad_Sf

The Township of Belleville has a council form of government.

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in 9.2.7 of this

annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+/*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Former Essex County
Property

Mixed 570 Belleville Ave. Recently Sold

Senior Citizen Housing Residential 125 Franklin Ave. In Progress

Former Roche
Diagnostics

Mixed 11 Franklin Ave. Contamination In Progress

Liquid Carbonic Mixed 666 Washington Ave. Remediated On Hold

Former School #1 Mixed 190 Cortland St.
SLOSH:

Category 4
In Progress

* Only location-specific hazard zones or vulnerabilities identified.

6+/+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+/*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20,
2007

Severe Storms and
Inland and Coastal

Flooding
DR-1694 Yes

Over 200 residents had flooded basements in
the Township. The entire length of Main

Street was closed; Fairway Avenue was closed
from Riverdale north to the dead end.

March 12 –
April 15, 2010

Severe Storms and
Flooding

DR-1897 Yes
The Township had over $40,000 in costs and

damages from this event.

December 26-
27, 2010

Severe Winter Storm
and Snowstorm

DR-1954 Yes
The Township had damages to its sewage

pump and traffic signal. Total damages and
costs were over $80,000.

August 26 –
September 5,

2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

Damages and losses experienced during this
event are discussed in further detail below in
the section “Other Vulnerabilities Identified

by Municipality”.

October 29,
2011

Severe Storm DR-4048 Yes

The Township experienced damages to
pumps, vehicles, and downed trees. The

downed trees caused loss of electricity and
blocked streets. Overall, the Township had

over $240,000 in damages and costs.

October 26 –
November 8,

2012
Hurricane Sandy

EM-3354
DR-4086

Yes
Yes

Damages and losses experienced during this
event are discussed in further detail below in
the section “Other Vulnerabilities Identified

by Municipality”.
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6+/+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Belleville. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Township of

Belleville.

LST^W 6+/*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $0$0 Occasional 1414 Medium

Coastal Storm

Category 1 SLOSH: $0

Occasional 16 Medium
Category 2 SLOSH: $90,475,600

Category 3 SLOSH: $141,072,600

Category 4 SLOSH: $145,864,900

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,286,079

Occasional 1212 Low
2,500-year MRP: $46,845,114

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $14,727,102 Frequent 1818 Medium

Geological
Hazards

Exposed to Class B and Class

C:C:
$1,294,400 Occasional 1212 Low

Severe Storm

100-Year MRP: $2,745,638

Frequent 4848 High500-year MRP: $14,129,477

Annualized: $224,499

Winter Storm
1% GBS: $17,807,909

Frequent 5454 High
5% GBS: $89,039,545

Wildfire

Estimated Value Exposed to

Extreme, Very High and

High:

$0$0 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
a.a. Building damage ratio estimates based on FEMA 386-2 (August 2001)
b.b. The valuation of general building stock and loss estimates was based on custom inventory for the municipality.

High = Total hazard priority risk ranking score of 31 and above
Medium = Total hazard priority risk ranking of 20-30+
Low = Total hazard risk ranking below 20
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c.c. Loss estimates for the severe storm and severe winter storm hazards are structural values only and do not include the value of
contents.

d.d. Loss estimates for the flood and earthquake hazards represent both structure and contents.
e.e. The HAZUS-MH earthquake model results are reported by Census Tract.

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Belleville.

LST^W 6+/*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Belleville,

Township of
138 159 $6,879,878.00$6,879,878.00 3030 4 8686 111 2727

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+/*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSd[We

Fg`[U[bS^[fk

.# 9``gS^ <ZS`UWUW -+/# 9``gS^ <ZS`UW

<a__WdU[S^ KUZaa^ LdS`ebadfSf[a` <a__WdU[S^ KUZaa^ LdS`ebadfSf[a`

Belleville, Township of 1 1 1 1 2 1
OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS) for Essex County, The Township of

Belleville is subject to flooding from the Passaic River, the Second River, and the Third River. All three

flooding sources flow in well-defined channels with flooding occurring in adjacent low-lying areas. Flooding

is generally the result of heavy rainfall produced by hurricanes moving up the Atlantic coastline, large frontal

storms from the west and south, and local thunderstorms. Frequent flooding is also known to occur along the

Third River between Fairway Avenue and Joralemon Street (FEMA FIS 2014).

Historic floods occurred in 1902, 1903, 1936, and 1945. The 1903 flood had an estimated peak discharge of

39,800 cubic feet per second (cfs) and estimated 1% annual chance frequency at the confluence of the Passaic
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River and Newark Bay. The floods inundated large areas, causing damage to buildings and disruption of

transportation and utility lines (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY^c\

The Township indicated that Fairway Avenue experiences flooding of the sanitary sewer pump station and of

single-family and multi-family residences along the Avenue during flooding and major storm events. The

residences and commercial buildings along Main Street also experience flooding during flooding and major

storm events.

See the ‘Hurricane’ subsection of this for details regarding flooding from Hurricanes Sandy and Irene.

Bjgg^XVcZh

In a span of 14 months, two powerful hurricanes barreled down on the Township of Belleville- Hurricanes

Irene and Sandy. Damage was sustained to residential, commercial, and municipal property. Power outages

and downed electrical wires resulted in fallen trees, the closing of the Route 7 Bridge and Route 21, and

damage to storm water and wastewater treatment infrastructure. Power outages in some parts of the Township

were not resolved for two weeks. Town Hall sustained damage to its roof.

Ejgg^XVcZ FgZcZ

During Hurricane Irene, the Township experienced over $250,000 in damages and costs to the Township. The

sewage pumping station on Fairway Avenue was damaged; there were damages to police vehicles and police

records; and over 200 basements flooded and needed to be pumped out. There was one fatality on Main Street

due to a drowning.

Numerous streets were evacuated in the Township, including the following: Main Street, Greylock Avenue,

Roosevelt Avenue, and Little Street. A shelter was open for these residents for several days and was used by

approximately 30 residents.

Flooding was widespread in the Township. It persisted for three days due to the tidal influence of the Passaic

River. Main Street was closed its entire length due to tidal flooding. The strip mall on Main Street flooded as

well; leaving 17 storefronts vacant. Several warehouses flooded in the Township, including Global Warehouse

which lost over $40 million in products and is now vacant. Flooding also occurred on Fairway Avenue,

Joralemon Street, and Riverdale Avenue. The bridge crossing the Third River (located between Celia Terrace

and Plenge Drive) on Joralemon Street was closed due flooding.

Ejgg^XVcZ OVcYn

During Hurricane Sandy, the Township experienced damages to its water mains and pressure regulators and to

the roof of the town hall. Police records were also damaged. Main Street, Greylock Avenue, Roosevelt

Avenue, and Little Street were all evacuated. A shelter was opened for one week until residents of the shelter

were transferred to a county facility (Codey Arena). Approximately 40 residents utilized the shelter. Overall,

the Township had over $1 million in damages (Township structures) and cleanup costs.

Flooding persisted for three days due to the tidal influence of the Passaic River. The strip mall along Main

Street flooded; several warehouses flooded. The Route 7 bridge (Rutgers Street) located between Essex

County and Bergen/Hudson County was closed due to flooding. Route 21 entrances and exits were closed and

Route 21 South at the Newark border was closed, all due to flooding. Over 220 residential basements
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throughout the Township flooded and were pumped out by the fire department and department of public

works.

Other damages to the Township included severe damage to the electrical supply system. Approximately 90%

of the Township was without power for several days; with some not completely resolved for two weeks.

Numerous streets in Belleville were closed due to downed trees and power lines. A structure fire of a multi-

family dwelling on Columbus Avenue was caused by high winds, causing the home’s electrical service to

come in contact with the aluminum siding.



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)3
DVcjVgn .,-1

6+/+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Belleville.

LST^W 6+/*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y

Dept of

Planning and

Development

Chapter XXI, 9/14/2010

Zoning Ordinance Y

Board of

Adjustment

Governing Body

Chapter XXIII, 6/12/2007

Subdivision Ordinance Y
Planning Board

Governing Body

Chapter XVIII

Etseq, 4/27/1976

NFIP Flood Damage Prevention

Ordinance
Y

Construction

Code Official

Chapter XXII, 9/11/1979, Updated

5/22/2007

Cumulative Substantial Damages Y
Construction

Code Official

Chapter XXII, 9/11/1979, Updated

5/22/2009

Freeboard Y
Construction

Code Official

Chapter XXII, 9/11/1979, Updated

5/22/2009

Growth Management Y
Planning Board

Governing Body

Chapter XVIII

Etseq, 4/27/1976

Floodplain Management / Basin Plan

Stormwater Management

Plan/Ordinance
Y Planning Board Chapter XXX, 5/8/2007

Comprehensive Plan / Master Plan/

General Plan
Y Planning Board 12/14/1995, Updated 1/8/2009

Capital Improvements Plan

Site Plan Review Requirements Y Planning Board
Chapter XX, 4/27/1976, Updated

4/10/1991

Open Space Plan Y
State and

County

Great Lawn of Old Essex County

Isolation Hospital preserved

Stream Corridor Management Plan

Watershed Management or Protection

Plan

Economic Development Plan

Comprehensive Emergency

Management Plan
Y OEM EOP, 2/26/2013

Emergency Response Plan Y OEM EOP, 2/26/2013

Post Disaster Recovery Plan
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances

(i.e., critical or sensitive areas)]

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Belleville.

LST^W 6+/*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering Department

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering Department

Planners or engineers with an understanding of natural
hazards

Y Engineering Department

NFIP Floodplain Administrator Y
Frank Delorenzo, Construction Code Official,

Construction Department
Surveyor(s) Y Engineering Department

Personnel skilled or trained in “GIS” applications Y Engineering Department
Scientist familiar with natural hazards in the

municipality.
Emergency Manager Y Fire Department

Grant Writer(s) Y Township Manager’s Office
Staff with expertise or training in benefit/cost analysis

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Belleville.

LST^W 6+/*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Engineering Department

Capital Improvements Project Funding Yes – Engineering Department

Authority to Levy Taxes for specific purposes Yes – Tax Assessor

User fees for water, sewer, gas or electric service Yes – Engineering Department

Impact Fees for homebuyers or developers of new
development/homes

Yes – Engineering Department

Incur debt through general obligation bonds Yes – Mayor/Council

Incur debt through special tax bonds Yes – Mayor/Council

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas Yes – Engineering Department

Mitigation grant programs No

Other Yes – CDGB – Engineering Department



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)5
DVcjVgn .,-1

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Belleville.

LST^W 6+/*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

Public Protection

Storm Ready NP N/A

Firewise NPNP N/A

N/A = Not applicable. NP = Not participating.

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Frank Delorenzo, Construction Code Official

@addY PjacZgVW^a^in MjbbVgn

Belleville Township does not currently maintain a list or inventory of flood-damaged properties or property

owners who are interested in mitigation projects to correct storm damage. The Township supports the

mitigation of vulnerable structures via retrofit (e.g. elevation, flood-proofing) or acquisition/relocation to

protect structures from future damage, with repetitive loss and severe repetitive loss properties as a priority

when applicable. Refer to mitigation action Belleville-11 in Table 9.2-11 below.

LZhdjgXZh

Current floodplain manager, Frank Delorenzo, is the sole individual responsible for floodplain management in

Belleville Township. His responsibilities include permit reviews and inspections. Additional training and

education (e.g., Certified Floodplain Management training and certification) on floodplain management would

be welcomed by the current floodplain administrator as well as other municipal staff to increase their

capabilities and knowledge in this field.

=dbea^VcXZ B^hidgn

Belleville Township is currently in good standing in the NFIP. The current floodplain manager, Frank

Delorenzo, has no knowledge of when the most recent Community Assistance Visit (CAV) took place. At this

time, there is no need for a CAV.

LZ\jaVidgn

Current floodplain management regulations and ordinances meet the minimum requirements set forth by

FEMA and New Jersey. Additional local regulations and ordinances support the implementation of the NFIP

within Belleville Township. The community has not expressed any interest in becoming a Community Rating

System (CRS) community.

<a__g`[fk JSf[`Y KkefW_

The Township does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.2-11

presented later in this annex.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Township currently has a stormwater management ordinance. The Township’s ordinances and flood

protection measures are available on their website. Please visit the Township of Belleville website at

http://www.bellevillenj.org for further information.

The 2009 Township of Belleville Master Plan is the legal roadmap to planning for appropriate and safe land

development. The following goals are relevant to hazard mitigation:

# To enable environmental quality to be addressed in all pending developments by applying strict

performance standards to all pending developments according to the site plan ordinance.

# To encourage storm water management controls for all new developments.

The HMP will be used to guide to include hazard mitigation for the next Master Plan update. Please refer to

Table 9.2-11, mitigation action Belleville-12 for additional details.



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)-.
DVcjVgn .,-1

6+/+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+/*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Flood Study of Third River
In Progress; 5%

completed,

Applied for funding to remediate problems with sanitary
sewers during flooding events. Awaiting decision. This
initiative will be carried over to the current mitigation

strategy.

2: Neglected Rail Lines Discontinued

Third party agencies are seeking funds to convert rail
lines to trails. RR Bridge and siding at Franklin Av to

be taken over by developer of senior housing. This
initiative will not be carried over to the current

mitigation strategy because other agencies are leading
this effort.

3: Pedestrian/Vehicular Bridges – Joralemon
St @ 3St @ 3rdrd River; Mill St, Senior Citizens,

Franklin Ave., Mill St., Union Ave., Bridge
St., Washington Ave., Main St. @ 2St., Washington Ave., Main St. @ 2ndnd River;
RR Bridge @ Franklin Ave., Branch BrookRR Bridge @ Franklin Ave., Branch Brook
Park; Pedestrian Bridges @ Branch BrookPark; Pedestrian Bridges @ Branch Brook

Park; Rt. 7 Bridge @ Passaic RiverPark; Rt. 7 Bridge @ Passaic River

Discontinued

All bridges are owned and maintained by Essex County
or the State of New Jersey. Therefore, this initiative will
be not carried over by Belleville. Please refer to Essex

County Annex. (Section 9.1)

4: Water Interconnect 100% completed CDBG funding utilized.

5: PSE&G Transfer Station
In Progress; 20%

completed,
Discontinued

Projects involving the transfer stations are led by private
utilities (PSE&G). The transfer stations in the Township

are also being upgraded. Therefore, this initiative will
not be carried over by the Township to the current

mitigation strategy.

6: Clara Maass, Cerebral Palsy Center,
Northwest Essex Community Health and

Cancer Research Center

No Progress,
Discontinued

The Township will have to confirm with these agencies
as to the status of their projects. The 2007 HMP did not

specify the projects at these locations. The Cancer
Research Center has been permanently closed. This

initiative will not be carried over to the current
mitigation strategy.

7: Steep Slopes at Rutgers Ave. and Belleville
Ave.

In Progress; 20%
completed,

Private property owners are adding retaining walls as
required for development. This initiative will be carried

over to the current mitigation strategy.

8: NJ Transit Light Rail Line Maintenance
Facility

No Progress,
Discontinued

The Township will have to confirm with NJ Transit as to
the status. This initiative will not be carried over to the
current mitigation strategy as a Township-led action.

9: Dundee Dam Rehabilitation Discontinued

Rehabilitation will have to be administered by the
NJDEP. The Township does not have authority to lead

this project. This initiative will not be carried over to the
current mitigation strategy.

10: Bridge into Senior Recreational Center
(Old Mill St.)

In Progress; 5%
completed

Developer of Senior Housing Project evaluating the
main bridge into the site. Applied to FEMA for funding
to rehab of 2ndnd River bridge at senior center. Awaiting
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=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

confirmation of grant. Essex County is the lead agency
for this initiative; therefore, this initiative will be not

carried over by Belleville. Please refer to Essex County
Annex. (Section 9.1)

11: Communications Discontinued

The Township will have to confirm with the private
utility agencies as to the status of their communications

projects. This initiative is not within the Township’s
authority to pursue and will not be carried over to the

current mitigation strategy.

12: PSE&G and Transco Utilities Discontinued

PSE&G is upgrading their electrical system in Belleville
with overhead and underground wiring. Trees are

currently being trimmed along the high voltage right of
way. This initiative will not be carried over to the

Township’s current mitigation strategy because it is
being led by the private utility company.

13: Belleville HS Flooding Complete
The Township upgraded storm sewer system at the HS.

This initiative has been completed.

14: Fire Protection Upgrades – Water Main
Upgrades; Hydrant and Valve Replacement

In Progress; 75%
completed

Inoperable hydrants and valves were replaced. Water
mains were installed to bolster pressure in certain areas.
CDBG funding in place to replace pressure regulators,

insert valves, and replace additional hydrants. This
initiative will be carried over to the current mitigation

strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# Fairway Avenue – backflow preventers on the sanitary sewer lines

# Main Street – check valves installed on the storm sewers

# The Township of Belleville, in cooperation with Essex County, participates in cleaning and removing

debris from the Second and the Third Rivers (FEMA FIS 2014).
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The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.2-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.2-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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6+/+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+/+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Belleville that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Belleville has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+/+6 9VV[f[a`S^ <a__W`fe

None at this time.
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?[YgdW 6+/*.+ Lai`eZ[b aX ;W^^Wh[^^W ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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DVcjVgn .,-1

?[YgdW 6+/*/+ Lai`eZ[b aX ;W^^Wh[^^W ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Belleville-1 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township Fairway Avenue flood mitigation

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]^gY L^kZg [addYh i]Z @V^glVn ;kZcjZ cZ^\]Wdg]ddY l^i] Vh a^iiaZ Vh [djg

^cX]Zh d[ gV^c[Vaa*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

>gZY\Z VcY hiVW^a^oZ V hZXi^dc d[ N]^gY L^kZg VcY ^chiVaa bVc]daZ ^chZgih

VcY X]ZX` kVakZh ^c hVc^iVgn hZlZg aViZgVa a^cZh* >Vc\Zgh VhhdX^ViZY l^i]

[addY^c\ VcY ]ZVai] XdcXZgch XdccZXiZY id XdciVXi l^i] gVl hZlV\Z l^aa WZ

YZXgZVhZY* N]^h l^aa b^i^\ViZ Wdi] [addY^c\ VcY hZlV\Z WVX`je [dg /,)0,

]dbZh( .1, XdcYdb^c^jb jc^ih( VcY Vc d[[^XZ Wj^aY^c\ ^c i]Z ^bbZY^ViZ

k^X^c^in*

9Uf[a`,Ida\WUf <SfWYadk KBI

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
>j[ef[`Y

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef ".-5(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ <ZaaZk^aaZ( Ndlch]^e d[ <addb[^ZaY

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
@?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb( Gjc^X^eVa WjY\Zi

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-1 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township Fairway Avenue flood mitigation

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent raw sewage from entering structures, health issue.

IdabWdfk

IdafWUf[a`
1 Prevent raw sewage from entering structures, construction issue.

<aef*>XXWUf[hW`Wee 1 Removes repeated cost of remediation due to raw sewage back ups.

LWUZ`[US^ 1 Easily implemented, no technical issues.

Ia^[f[US^ 1 N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ 1 N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ 1 N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ 1 N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ 1 This action will not adversely impact any segment of the population.

9V_[`[efdSf[hW 1
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV 1 N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W 1 N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` 1
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
1

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.).2
DVcjVgn .,-1

Action Number: Belleville-2 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township shelter generators

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Hurricane, Nor’easter, Severe Storm, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

FVX` d[ WVX`je edlZg Vi Ndlch]^e [VX^a^i^Zh aZVkZh kjacZgVWaZ edejaVi^dch

Vi g^h`*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Tree Trimming-remove tree branches that may fall onto power lines

causing power outages. This is currently being done as existing town

maintenance, to protect feeder lines, but doesn’t help with primary or

secondary lines off Township property.

2. Bury Power Lines. This option is not being pursued as it is cost

prohibitive due to the long run and the Township does not have the

legal authority to bury the lines.

3. Urge Special Treatment from Power Company-Meet with the executive

team and urge them to take steps necessary to prevent power failures to

Township Hall.

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Township.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

<VhZY dc i]Z Vbdjci d[ [jcY^c\ VlVgYZY( eg^dg^i^oVi^dc [dg \ZcZgVidg

egd_ZXih ldjaY WZ YZiZgb^cZY [dg ZVX] [VX^a^in* CchiVaa^c\ \ZcZgVidgh ldjaY

ZgVY^XViZ i]Z ^hhjZ d[ adh^c\ edlZg VcY ZchjgZ Xdci^cj^in d[ bjc^X^eVa

hZgk^XZh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "./2(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ <ZaaZk^aaZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb( Ndlch]^e <jY\Zi



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.).3
DVcjVgn .,-1

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.).4
DVcjVgn .,-1

Action Number: Belleville-2 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township shelter generators

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Will allow this critical facility to remain operational during power outages.

IdabWdfk

IdafWUf[a`
0

This project will have no significant effect on reducing damage to the Village Hall
structure.

<aef*>XXWUf[hW`Wee 1 This project is considered highly cost-effective.

LWUZ`[US^ 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Ia^[f[US^ 1 This project is supported both publically and politically.

EWYS^ 1 The municipality has full legal authority to implement this project.

?[eUS^ 0 The town can currently fund the local match if a grant were awarded.

>`h[da`_W`fS^ 1 There are no environmental constraints associated with this project.

KaU[S^ 1 This project benefits all sectors of the community equally.

9V_[`[efdSf[hW 1
The Town has all administrative and technical resources necessary to implement

this project.

Fg^f[*ASlSdV 1 This project provides protection against multiple hazards.

L[_W^[`W 1 The project can be implemented within one year once funding is secured.

9YW`Uk <ZS_b[a` 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

HfZWd <a__g`[fk

HT\WUf[hWe
1

This project supports the Town’s commitment to provide uninterrupted critical
services to their residents, particularly in times of natural disasters and other

emergencies.

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.).5
DVcjVgn .,-1

Action Number: Belleville-3 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township fire headquarters generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Hurricane, Nor’easter, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Power has been lost 4 times in the past 10 years. This facility serves as the
backup EOC and the secondary dispatch for the Police Department.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off
Township property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Township does not have the legal authority to bury
the lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Township
Hall.
This is not the best alternative because it relies on others to address the problem.
The solution remains outside the control of the Township.
Though we do get priority, the system is complex and does not provide a direct
connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Based on the amount of funding awarded, prioritization for generator projects
would be determined for each facility. Installing generators would eradicate the
issue of losing power and ensure continuity of municipal services.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $118,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Belleville

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, Township Budget

L[_W^[`W Xad <a_b^Wf[a`



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)/,
DVcjVgn .,-1

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)/-
DVcjVgn .,-1

Action Number: Bellevill-3 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township fire headquarters generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ*

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)/.
DVcjVgn .,-1

Action Number: Belleville-4 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township Town Hall and Public Works generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Hurricane, Nor’easter, Severe Storm, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

JdlZg ]Vh WZZc adhi Vi i]Z Ndlc BVaa / i^bZh ^c i]Z aVhi -, nZVgh* N]^h
[VX^a^in hZgkZh Vh i]Z eg^bVgn ?I=( eda^XZ ]ZVYfjVgiZgh( VcY ]jW d[ adXVa
VYb^c^higVi^kZ hZgk^XZh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe >hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Tree Trimming-remove tree branches that may fall onto power lines causing

power outages. This is currently being done as existing town maintenance, to

protect feeder lines, but doesn’t help with primary or secondary lines off

Township property.

2. Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Township does not have the legal authority to bury

the lines.

3. Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Township

Hall.

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Township.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a` 9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Based on the amount of funding awarded, prioritization for generator projects
would be determined for each facility. Installing generators would eradicate the
issue of losing power and ensure continuity of municipal services.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $236,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Belleville

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, Township Budget



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)//
DVcjVgn .,-1

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)/0
DVcjVgn .,-1

Action Number: Belleville-4 (NEW/LOI)

Mitigation Action/Initiative: Belleville Township Town Hall and Public Works generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ*

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#'/ ARZQVLMS RJ 1IOOIYMOOI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.)/1
DVcjVgn .,-1

Action Number: Belleville-5 (NEW/AW)

Mitigation Action/Initiative: Emergency services and emergency shelter generators

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power loss, loss of emergency services and shelter

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Loss of power to critical infrastructure.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* MdaVg eVcZah+ Cchj[[^X^Zci edlZg hjeean

.* >d cdi]^c\+ cdi VXXZeiVWaZ

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install generators for critical infrastructure

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Protect life and property. Support operations.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Applies to existing infrastructure.

;W`WX[fe %^aeeWe Sha[VWV& Maintain emergency facilities and communications during power outages.

>ef[_SfWV <aef $580,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Belleville, Engineering Dept

EaUS^ I^S``[`Y FWUZS`[e_ Engineering Dept

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, Township budget

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:
Awaiting Hazard Mitigation Grant

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-5 (NEW/AW)

Mitigation Action/Initiative: Emergency services and emergency shelter generators

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Allows emergency services to continue operations.

IdabWdfk

IdafWUf[a`
1 Allows emergency services to continue operations.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial prevention of life and property.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Yes. Township owned.

?[eUS^ 1 Letter of Intent submitted for Hazard Mitigation Grant.

>`h[da`_W`fS^ 1 Low carbon footprint natural gas generators.

KaU[S^ 1 No negative impact to neighborhoods, voting districts.

9V_[`[efdSf[hW 1 Project being administered by Engineering Dept.

Fg^f[*ASlSdV 1 Will impact power loss caused by of wind , sleet, ice storms tree limb, terrorism

L[_W^[`W 1 Should be completed in less than one year.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering, and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Maintains law and order in the community.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Belleville-6 (NEW/AW/LOI)

Mitigation Action/Initiative: Main Street flooding, entire length, Newark to Nutley borders

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Main Street flooding caused by tidal influence of the Passaic River.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

Buyout properties/ Expense of project

Raise the roadway/ expense of project

Do nothing/ not acceptable

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Install check valves/ back flow preventers in the storm sewer system. Length of
Main St, 17 storm sewer outfalls to the Passaic River.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Protect life and property.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Installing to existing storm sewer system.

;W`WX[fe %^aeeWe Sha[VWV& Prevent building and property damage. Prevent road damage and closures.

>ef[_SfWV <aef $190,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Belleville

EaUS^ I^S``[`Y FWUZS`[e_
Engineering Dept.

IafW`f[S^ ?g`V[`Y KagdUWe
Hazard Mitigation Grant HMGP

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:
Grant awarded. NJEM HMGP Grant being completed.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-6 (NEW/AW/LOI)

Mitigation Action/Initiative: Main Street flooding, entire length, Newark to Nutley borders

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent loss of life due to flooding. 1 fatality in 2011.

IdabWdfk

IdafWUf[a`
1 Prevent chronic flooding.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial prevention of flood related damage.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Yes. Township owned.

?[eUS^ 1 Project being funded by Hazard Mitigation Grant.

>`h[da`_W`fS^ 1 Keep polluted Passaic River water out of the Township.

KaU[S^ 1 No negative impact to neighborhoods, voting districts, flooding will be reduced.

9V_[`[efdSf[hW 1 Project being administered by Engineering Dept.

Fg^f[*ASlSdV 1 Flooding and prevent pollution.

L[_W^[`W 1 Should be completed in less than one year.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Several properties are vacant due frequent flooding.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Belleville-7 (OLD 1)

Mitigation Action/Initiative: Flood study of Third River

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Issues with sanitary sewers during flood events.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Flood Study of Third River to address problems with sanitary sewers during flood events. Funding
has been applied for and pending award.

9Uf[a`,Ida\WUf <SfWYadk NSP, SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $100,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` County, Belleville, Nutley, Bloomfield

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe External sources

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-7 (OLD 1)

Mitigation Action/Initiative: Flood study of Third River

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent loss of life due to flooding.

IdabWdfk

IdafWUf[a`
1 Prevent chronic flooding.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial prevention of flood related damage.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Municipality has the authority to conduct the study.

?[eUS^ 1 N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ 1 N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ 1 No negative impact.

9V_[`[efdSf[hW 1
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV 1 Flooding and prevent pollution.

L[_W^[`W 1 Can be completed in less than one year.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements to Recreation areas in the flood zone.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Belleville-8 (OLD 4)

Mitigation Action/Initiative: Water interconnect

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $300,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Newark Water Department

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe External sources

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-8 (OLD 4)

Mitigation Action/Initiative: Water interconnect

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent loss of life by improving fire protection.

IdabWdfk

IdafWUf[a`
1 Prevent loss of property by improving fire protection.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial improvement to water supply system.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Municipality has the authority to conduct the project.

?[eUS^ 1 N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ 1 N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ 1 No negative impact.

9V_[`[efdSf[hW 1
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV 1 Improves fire protection and potable water supply.

L[_W^[`W 1 Can be completed in less than one year.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Spur economic development.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Belleville-9 (OLD 7)

Mitigation Action/Initiative: Steep slopes at Rutgers Ave. and Belleville Ave.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Landslide

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $200,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Belleville

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe Existing sources

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-9 (OLD 7)

Mitigation Action/Initiative: Steep slopes at Rutgers Ave. and Belleville Ave.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent loss of life by improving slope stabilization.

IdabWdfk

IdafWUf[a`
1 Prevent loss of property by improving slope stabilization.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial improvement to steep slope areas.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Township has the authority through construction permit process.

?[eUS^ 1 Project should be privately funded.

>`h[da`_W`fS^ 1 N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ 1 No negative impact.

9V_[`[efdSf[hW 1
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^hhjZ eZgb^ih

[dg i]^h egd_ZXi*

Fg^f[*ASlSdV 1 Reduces damage to property and infrastructure.

L[_W^[`W 1 Ongoing through the construction permit process.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Spur economic development.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Belleville-10 (OLD 14)

Mitigation Action/Initiative: Fire protection upgrades- water main upgrades, hydrant and valve

replacement

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $1,000,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Belleville

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe General revenue

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Belleville-10 (OLD 14)

Mitigation Action/Initiative: Fire protection upgrades- water main upgrades, hydrant and valve

replacement

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Prevent loss of life by improving fire protection.

IdabWdfk

IdafWUf[a`
1 Prevent loss of property by improving fire protection.

<aef*>XXWUf[hW`Wee 1 Low cost project for substantial improvement to water supply system.

LWUZ`[US^ 1 Easily implemented.

Ia^[f[US^ 1 Township Administration fully supports the project.

EWYS^ 1 Municipality has the authority to conduct the project.

?[eUS^ 1 N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ 1 N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ 1 No negative impact.

9V_[`[efdSf[hW 1
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV 1 Improves fire protection and potable water supply.

L[_W^[`W 1 Can be completed in one year.

9YW`Uk <ZS_b[a` 1 Mayor, Council, Engineering and OEM

HfZWd <a__g`[fk

HT\WUf[hWe
1 Spur economic development.

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+0 Lai`eZ[b aX ;^aa_X[W^V

This section presents the jurisdictional annex for the Township of Bloomfield.

6+0+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Fred Menzel, OEM Coordinator

1 Municipal Plaza, Bloomfield, NJ 07003

973-418-2108

fmenzel@bloomfieldtwpnj.com

Tom Pelaia, Deputy OEM Coordinator

375 Franklin Street, Bloomfield, NJ 07003

973-332-2855

tbone1019@comcast.net

6+0+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Bloomfield was 47,315.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 5.328 square miles, of which

5.304 square miles is land and 0.024 square miles is water.

;d[WX A[efadk

The Township of Bloomfield was incorporated as a Township in 1812. A local Presbyterian parish which was

named for the Governor of New Jersey, Joseph Bloomfield, became the name of the Township. In 1831, a

local engineer, Ephriam Beach, increased commerce to the area by designing the inclined planes of the Morris

Canal (First Baptist Bloomfield, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

In 1981, Bloomfield residents adopted the Township form of government (First Baptist Bloomfield, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in Section

9.3.8 of this annex which illustrates the hazard areas along with the location of potential new development.

LST^W 6+0*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk ad

=WhW^ab_W`f

GS_W

LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,

KfdgUfgdWe

EaUSf[a`

%SVVdWee S`V,ad

T^aU],^af&

D`ai`

ASlSdV

Ra`W%e& =WeUd[bf[a`,KfSfge

192 Bloomfield,
LLC

Mixed-Use 312 units B: 64 L: 4 None App/Rej.
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LST^W 6+0*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk ad
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GS_W

LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,

KfdgUfgdWe

EaUSf[a`

%SVVdWee S`V,ad

T^aU],^af&

D`ai`

ASlSdV

Ra`W%e& =WeUd[bf[a`,KfSfge

192 Bloomfield,
LLC

Mixed-Use 312 units B: 64 L: 1
Wildfire:
Moderate

App/Rej.

Bloomfield College Mixed-Use
100 Units/ 1

Structure

37-59 Broad St.

241/32
None Nearing Completion

Bloomfield

Greenways
Mixed-Use

200 Units/ 1

Structure

40-50 Broad St

250-266 Liberty St

243/25,28,30,31,32,

37,38

None Planning Board

Glenwood Village Mixed-Use
250 Units/3

Structures

Glenwood Ave/Lack-

awanna Pl/Washington

St

All of Block 228

Residual

Flooding
Under Construction

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 14

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 24

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 21

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 1

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 19

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 28 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 18

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 29 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 30 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use
224

units/60000
SF

B: 228 L: 17
1% Flood: A

Zone
N/A
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LST^W 6+0*.+ @daifZ S`V =WhW^ab_W`f
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LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,
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EaUSf[a`

%SVVdWee S`V,ad
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Commercial NEHRP: D

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 16

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 31 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 15

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 13 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 11 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 10 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 33 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 35

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 27

1% Flood: A
Zone

NEHRP: D

N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 8 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 7 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use

224
units/60000

SF
Commercial

B: 228 L: 4 NEHRP: D N/A

Glenwood Village
Redevelopment

Mixed-Use
224

units/60000
SF

B: 228 L: 5 NEHRP: D N/A



@IGWMRQ .#(/ ARZQVLMS RJ 1ORRPJMIOH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*/)0
DVcjVgn .,-1

LST^W 6+0*.+ @daifZ S`V =WhW^ab_W`f
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GS_W

LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,

KfdgUfgdWe

EaUSf[a`

%SVVdWee S`V,ad
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Commercial

Oakes Estates Residential 340 Units
221-225 Belleville Ave

544/40

Residual

Flooding
Planning Board

Parkway Lofts Residential 160 Units
5 Lawrence ST

61/1

Residual

Flooding
Completed 2014

Senior Housing Residential 100 Units 390 Franklin St 311/13 None Starting 6/2015

Urban Smart
Growth

Residential 114 units B: 335 L: 26 None App/Rej.

Urban Smart
Growth

Residential 114 units B: 335 L: 30 None App/Rej.

* Only location-specific hazard zones or vulnerabilities identified.
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6+0+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+0*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

June 10, 2008 Severe Weathers N/A N/A
Roads closed, loss of utilities, schools closed,

Police and Fire department overtime.

December 26-

27, 2010

Severe Winter Storm

and Snowstorm
DR-1954 Yes

Roads closed, loss of utilities, schools closed,

Police and Fire department overtime. Cost

approximately $132,128.

August 26 –

September 5,

2011

Hurricane Irene
EM-3332

DR-4021

Yes

Yes

Evacuation of residents from flooded streets,

roads closed, loss of utilities, playground

damage at Brookside Park, Watsessing

School damage from flooding, Police and

Fire department overtime. Cost

approximately $179,319.

October 29,

2011
Severe Weather DR-4048 Yes

Roads closed, loss of utilities, schools closed,

Police and Fire department overtime, debris

removal. Cost approximately$296,143.

October 26 –

November 8,

2012

Superstorm Sandy
EM-3354

DR-4086

Yes

Yes

Sheltering, roads closed, loss of utilities,

schools closed, 14 residential properties had

structural damage, Police and Fire

department overtime, debris removal. Cost

approximately $738,973.
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6+0+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Bloomfield. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Township of

Bloomfield.

LST^W 6+0*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,620,846

Occasional 12 Low
2,500-year MRP: $57,077,233

Extreme

Temperature
Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $44,453,919 Frequent 18 Medium

Geological

Hazards

Exposed to Class B and Class

C:C:
$0$0 Rare 6 Low

Severe Weather

100-Year MRP: $3,675,465

Frequent 48 High500-year MRP: $19,198,214

Annualized: $272,593

Winter Storm
1% GBS: $23,573,340

Frequent 5454 High
5% GBS: $117,866,700

Wildfire

Estimated Value Exposed to

Extreme, Very High and

High:

$0 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous

Substances
Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation

Failure
Damage estimate not available Frequent 3636 Low

Notes:

a.a. Building damage ratio estimates based on FEMA 386-2 (August 2001)
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b.b. The valuation of general building stock and loss estimates was based on custom inventory for the municipality.

High = Total hazard priority risk ranking score of 31 and above

Medium = Total hazard priority risk ranking of 20-30+

Low = Total hazard risk ranking below 20

c.c. Loss estimates for the Severe Weather and severe winter storm hazards are structural values only and do not include

the value of contents.

d.d. Loss estimates for the flood and earthquake hazards represent both structure and contents.

e.e. The HAZUS-MH earthquake model results are reported by Census Tract.

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Bloomfield.

LST^W 6+0*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Bloomfield,

Township of
427 335 $2,731,547.00 18 1 317 317 110

Source: FEMA, 2014

Note (1) Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA and are current as of March

31, 2014 and are summarized by Community Name. Please note the total number of repetitive loss properties

excludes the severe repetitive loss properties. The number of claims represents claims closed by 3/31/2014.

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

Note (3) The policies inside and outside of the flood zones is based on the latitude and longitude provided by FEMA Region 2 in

the policy file.

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

more than one GIS possibility.

Note (5) A zero percentage denotes less than 1/100th percentage and not zero damages or vulnerability as may be the case.

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+0*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.#.# -+/#

<
a

_
_

W
dU

[S
^

K
U
Z

a
a

^

<
a

_
_

W
dU

[S
^

K
U
Z

a
a

^

Township of Bloomfield 1 2 1 2

OdjgXZ7 B@LBJ
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HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS) for Essex County, the Township of

Bloomfield is subject to flooding from the Passaic River and the Second River. The flooding along the

streams within the corporate limits to attributed mainly to backwater created by inadequate storm drains and

culverts, clogged bridges, or shallow stream beds. Most of the lands adjacent to the rivers in the Township are

affected by flooding, with the exception of the Third River section between John F. Kennedy Drive and Maple

Street, where natural high riverbeds combined with natural high grounds confine floodwater to the channel.

There are several other areas throughout the Township that experience flooding due to inadequate storm

drainage systems. Historic floods in the Township occurred in May 1968, August and September 1971, and

February 1973 (FEMA FIS 2014).

Additionally, the Township identified the following hazard problems areas in the municipality:

# Flooding of the Second and Third Rivers, and the WigWam Brook. Damages to Brookside Park,

Watsessing Park, and many structures around and near these rivers and streams.
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6+0+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Bloomfield.

LST^W 6+0*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX

SVabf[a`) `S_W aX b^S`)

Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y State/Local Construction CH. 149, June 1, 2009

Zoning Ordinance Y Local Planning and Zoning Ch. 149, 2009

Subdivision Ordinance Y Local Planning and Zoning Ch. 149, 2009

NFIP Flood Damage Prevention

Ordinance
Y Local Engineering Ch. 250, 2000

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin Plan

Stormwater Management

Plan/Ordinance
Y Local Engineering Ch. 494, 2010

Comprehensive Plan / Master Plan/

General Plan
Y Local Planning and Zoning Ch. 149, 2012

Capital Improvements Plan Y Local Finance 2013

Site Plan Review Requirements Y Local Planning and Zoning Ch. 149, 2012

Open Space Plan Y Local Governing Body Ch. 315, 2002

Stream Corridor Management Plan

Watershed Management or Protection

Plan

Economic Development Plan

Comprehensive Emergency

Management Plan
Y Local OEM State Police Directives, 2011

Emergency Response Plan Y Local OEM State Police Directives, 2011

Post Disaster Recovery Plan Y Local OEM State Police Directives, 2011

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances

(i.e., critical or sensitive areas)]
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Bloomfield.

LST^W 6+0*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land

development and land management practices
Y Engineering

Engineer(s) or Professional(s) trained in construction

practices related to buildings and/or infrastructure
Y Engineer

Planners or engineers with an understanding of natural

hazards
Y Contracted Engineer

NFIP Floodplain Administrator Y Engineer, Paul Lasek

Surveyor(s) Y Contracted Engineer

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the

municipality.
N

Emergency Manager Y Emergency Management

Grant Writer(s) Y Contracted Consultant

Staff with expertise or training in benefit/cost analysis Y Financial Officer

Professionals trained in conducting damage

assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Bloomfield.

LST^W 6+0*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes, Township CDBG Department

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes, Governing Body

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new

development/homes
NoNo

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds NoNo

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas

Mitigation grant programs No

Other
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Bloomfield.

LST^W 6+0*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) 1010 Status - Rescinded

Building Code Effectiveness Grading

Schedule (BCEGS)
NP N/A

Public Protection 2B2B 11/2010

Storm Ready NP N/A

Firewise NPNP N/A

N/A = Not applicable. NP = Not participating.

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Paul Lasek, Township Engineer

@addY PjacZgVW^a^in MjbbVgn

No flood vulnerability information was provided by the NFIP Floodplain Administrator. The responsibility of

maintaining this information is that of either the Office of Emergency Management or Department of Public

Works.

LZhdjgXZh

The responsibility of floodplain manager rests on both the Department of Engineering and Building

Department. Personnel from both assist with the duties of floodplain management in Bloomfield Township.

Chapter 250-14 of Bloomfield Township Code specifies the roles of the floodplain administrator.
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Responsibilities include permit review, utilization of base flood and floodway data when reviewing

compliance with Chapter 250-7 compliance, maintaining Elevation Certificates, alterations of watercourses,

and interpret Flood Insurance Rate Map (FIRM) boundaries. Currently there are no barriers to running an

effective floodplain management program in Bloomfield Township. Additional training and information on

floodplain management would be welcomed.

=dbea^VcXZ B^hidgn

Currently, Bloomfield Township is in good standing with the NFIP. At this time the current floodplain

administrator is unsure when the most recent compliance audit was completed. There is no known reason for a

Community Assistance Visit (CAV) at this time.

LZ\jaVidgn

Currently floodplain management regulations meet both FEMA and New Jersey requirements. To ensure

proper enforcement, Bloomfield Township relies on New Jersey Department of Environmental Protection

(NJDEP) Floodplain Requirements and Section 494 of Bloomfield Township Code, Stormwater Control.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

The Township has not identified any previous actions that are now on-going programs and capabilities.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is presented below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Master Plan (2012): According to the Township’s Master Plan in November 2001 the Township approved a

dedicated open space tax of one cent per hundred dollars assessed value to provide a steady source of funding

to acquire property or easements in the Township for the purposes of recreation, passive recreation and water

quality protection. The Open Space Trust Fund Committee was created in 2003.

In 2004, the Open Space Trust Fund Committee in partnership with the Morris Land Conservancy compiled an
Open Space and Recreation Plan (OSRP) to serve as a guide for the acquisition and maintenance of land for
open space and recreational purposes, and increase the Township’s resident’s quality of life and maintain
Bloomfield as a desirable community. One of the goals is to ‘identify and protect flood hazard areas,
especially steep slope areas, to reduce flooding damage and streambank erosion.

The Township has identified the following mitigation actions that align with the goals of the OSRP. For
further details refer to Table 9.3-12 and the mitigation action worksheets:

# Bloomfield-6: Acquire properties along the west bank of the Third River on Lion Gate Drive

# Bloomfield-8: Bank stabilization of the Second and Third Rivers and WigWam Brook

The Township is currently updating its Master Plan and mitigation ideas are currently being discussed.

Ordinances: The Township has their ordinances and flood protection measures available on their website.

Please visit the Township of Bloomfield website at http://www.bloomfieldtwpnj.com for further information.

Outreach: The Township’s website includes an emergency management page with information on personal

disaster kids; alerts and information from PSE&G regarding upcoming storm events and potential interruption

of service; and tips. The website also has a web link to NJ-Alert which is a service that provides state-wide

email alerts on weather and more.

Funding: As indicated in Table 9.3-12, mitigation projects will be considered as part of the capital

improvement budget.
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6+0+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+0*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Flood Study of Third River Continuous

Awaiting additional funding. This

initiative will be carried over to the

current mitigation strategy.

2: Third River Bank Erosion Continuous

This initiative will be carried over to the

current mitigation strategy. A third party

engineering firm will be contracted to

complete the study. Funds will be

dedicated in 2015

3: Repair to Toney’s Brook Stream

Bank Stabilization
Continuous

Awaiting additional funding. Township

grant writers have been requested to seek

out funding for this initiative. This

initiative will be carried over to the

current mitigation strategy.

4: Utility Substations Discontinued

The Township does not have authority

over PSE&G’s substations however the

Township will continue to follow-up

with PSE&G on the status of the work to

be done. This initiative will not be

carried over to the current mitigation

strategy.

5: Property buy-out Continuous

Continuing talks amongst property

owners on the west side of the Third

River. This initiative will be carried over

to the current mitigation strategy.

6: NJ Transit Rail Line Discontinued

Redevelopment has begun. Architectural

plans with new security initiatives being

prepared at this time. The Township

does not have authority over NJ Transit

Rail Lines however the Township will

continue to follow-up with NJ Transit on

the status of this work. This initiative

will not be carried over to the current

mitigation strategy.

7: Install surveillance cameras around

Township buildings
Completed

Completed in 2013. This initiative will

not be carried over to the current

mitigation strategy.

8: Update/Replace Police facilities Completed Communications Room has been rebuilt.
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LST^W 6+0*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

9: Construction and relocation of a

permanent DPW facility
Continuous

Township still investigating potential

sites for the relocation of the DPW

facility. This initiative will be carried

over to the current mitigation strategy.

10: Upgrades to municipal building

security – new doors, access cards, fire

alarms, lighting, building surveillance,

etc.

Completed This initiative has been completed.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# Other than normal cleaning and removal of silt and debris from various bridges, there has been no

major channel improvement work completed on the Third or Second Rivers in the Township of

Bloomfield (FEMA FIS 2014).

# Interior drainage improvements such as repairs and maintenance have been made to reduce localized

flooding conditions in the Township of Bloomfield (FEMA FIS 2014).
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The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.3-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.3-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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6+0+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+0+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Bloomfield that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Bloomfield has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+0+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#(/ ARZQVLMS RJ 1ORRPJMIOH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*/).1
DVcjVgn .,-1

?[YgdW 6+0*.+ Lai`eZ[b aX ;^aa_X[W^V ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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Action Number: Bloomfield-1 (NEW/LOI)

Mitigation Action/Initiative: Obtain generator for primary shelter

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Storm, Severe Weather, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Facility does not have backup power generation capabilities and is susceptible to losing

power during storm events.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Tree Trimming-remove tree branches that may fall onto power lines causing power

outages. This is currently being done as existing Township maintenance, to protect

feeder lines, but doesn’t help with primary or secondary lines off Township

property.

2. Bury Power Lines. This option is not being pursued as it is cost prohibitive due to

the long run and the Township does not have the legal authority to bury the lines.

3. Urge Special Treatment from Power Company-Meet with the executive team and

urge them to take steps necessary to prevent power failures to Township Hall

# This is not the best alternative because it relies on others to address the problem.

The solution remains outside the control of the Township.

# Though we do get priority, the system is complex and does not provide a direct

connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an independent

section of the local grid – this is typically technically infeasible and cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

This location is the primary shelter facility and does not have backup power, leaving

displaced populations vulnerable. Township Municipal Cable TV Access Station also

operates at this location and it is the primary form of communications during an

emergency.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $65,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Bloomfield

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, Township Budget

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-1 (NEW/LOI)

Mitigation Action/Initiative: Obtain generator for primary shelter

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for this

critical project.

Other Community

Objectives
1

This project supports the Town’s commitment to provide uninterrupted critical services to

their residents, particularly in times of natural disasters and other emergencies.

Total 12

Priority

(High/Med/Low)
High
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Action Number: Bloomfield-2 (NEW/LOI)

Mitigation Action/Initiative: Obtain generator for the Bloomfield Fire House

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Storm, Severe Weather, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Facility houses 2 active fire companies and the transmission equipment for the Police and

Fire station radio equipment. It is the highest point in the Township for antennas to

connect to the equipment. The current generator is 25 years old and susceptible to failure.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Tree Trimming-remove tree branches that may fall onto power lines causing power

outages. This is currently being done as existing Township maintenance, to protect

feeder lines, but doesn’t help with primary or secondary lines off Township

property.

2. Bury Power Lines. This option is not being pursued as it is cost prohibitive due to

the long run and the Township does not have the legal authority to bury the lines.

3. Urge Special Treatment from Power Company-Meet with the executive team and

urge them to take steps necessary to prevent power failures to Township Hall

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Township.

# Though we do get priority, the system is complex and does not provide a direct

connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an independent

section of the local grid – this is typically technically infeasible and cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Installing a new generator will ensure continuity of services and protect communication

for the Police and Fire departments.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $55,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Bloomfield

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, Township Budget

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:

Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-2 (NEW/LOI)

Mitigation Action/Initiative: Obtain generator for the Bloomfield Fire House

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for this

critical project.

Other Community

Objectives
1

This project supports the Town’s commitment to provide uninterrupted critical services to

their residents, particularly in times of natural disasters and other emergencies.

Total 12

Priority

(High/Med/Low)
High
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Action Number: Bloomfield-4 (OLD 2)
Mitigation Action/Initiative: Third River bank erosion

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
MiVW^a^oZ L^kZg <Vc`h

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. MiVW^a^o^c\ i]Z WVc` d[ i]Z g^kZg Wn ^chiVaa^c\ egdiZXi^kZ bZVhjgZh id

VaaZk^ViZ [addY^c\ ^c i]Z VgZV d[ i]Z g^kZg

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
=dchigjXi V bVcbVYZ higjXijgZ id VaaZk^ViZ [addY^c\

9Uf[a`,Ida\WUf <SfWYadk HMJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "-,,(,,,

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-4 (OLD 2)

Mitigation Action/Initiative: Third River bank erosion

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will protect Citizens from flooding.

Property Protection 1 Property will also be protected from damage to flooding.

Cost-Effectiveness 1 Will alleviate costs of repair in the future.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against flooding.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town will seek funding of the local match, if a grant were awarded.

Environmental 1 Environmental aspects will be dealt with on an as needed basis.

Social 1 This project benefits sectors of the community on the reviver bank.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1 The Town Engineer and is the lead for this critical project.

Other Community

Objectives
1 This project supports the Town’s commitment to alleviate flooding in the community.

Total 13

Priority

(High/Med/Low)
High
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Action Number: Bloomfield-5 (OLD 3)

Mitigation Action/Initiative: Repair to Toney’s Brook stream bank stabilization

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\ Vadc\ i]Z i]^gY g^kZg

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* MiVW^a^o^c\ i]Z WVc` d[ i]Z g^kZg Wn ^chiVaa^c\ egdiZXi^kZ bZVhjgZh id

VaaZk^ViZ [addY^c\ ^c i]Z VgZV d[ i]Z g^kZg

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Further stabilize the banks of Toney’s Brook. Banks need to be further

stabilized due to the flooding that has occurred in the past. At risk are the

business in the Watsessing Park Area, Watsessing Park itself, and the residences

in the area.

9Uf[a`,Ida\WUf <SfWYadk HMJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-5 (OLD 3)

Mitigation Action/Initiative: Repair to Toney’s Brook stream bank stabilization

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will protect Citizens from flooding.

Property Protection 1 Property will also be protected from damage to flooding.

Cost-Effectiveness 1 Will alleviate costs of repair in the future.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against flooding.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 1 The town can/will seek funding of the local match if a grant were awarded.

Environmental 1 Environmental aspects will be dealt with on an as needed basis.

Social 1 This project benefits sectors of the community on the reviver bank.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1 The Town Engineer and is the lead for this critical project.

Other Community

Objectives
0 This project supports the Town’s commitment to alleviate flooding in the community.

Total 13

Priority

(High/Med/Low)
Medium
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Action Number: Bloomfield-6 (OLD 5)

Mitigation Action/Initiative: Property buy-out

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 LZeZViZY gZeV^gh YjZ id [addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ JgdeZgin VcY bV`Z i]Z VgZV deZc MeVXZ

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Acquire properties along the west Bank of Third River, Lion Gate Drive.

9Uf[a`,Ida\WUf <SfWYadk FJL( HMJ( ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "-,(,,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\( FVl( ;Yb^c^higVidg

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe IeZc MeVXZ Ngjhi @jcY

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-6 (OLD 5)

Mitigation Action/Initiative: Property buy-out

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will protect Citizens from flooding.

Property Protection 0 Property will also be removed so the damages will be eliminated.

Cost-Effectiveness 1 Will alleviate costs of repair in the future.

Technical 1 There are no technical issues associated with the project.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 1 The town has funding of the local match if a grant were awarded.

Environmental 1 Environmental aspects will be dealt with on an as needed basis.

Social 1 This project benefits sectors of the community as a whole.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1 The Town Engineer and is the lead for this critical project.

Other Community

Objectives
1 This project supports the Town’s commitment to alleviate flooding in the community.

Total 13

Priority

(High/Med/Low)
HIGH



@IGWMRQ .#(/ ARZQVLMS RJ 1ORRPJMIOH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*/)/3
DVcjVgn .,-1

Action Number: Bloomfield-7 (OLD 9)

Mitigation Action/Initiative: Construction and relocation of permanent DPW facility

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ?a^b^cViZY i]Z XjggZci [VX^a^in l]^X] ^h ^c Y^gZ cZZY d[ gZeV^g*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Jgdk^YZh V hV[Z VcY XaZVc ldg`eaVXZ [dg >JQ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* <j^aY V cZl [VX^a^in

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
>Zh^\c VcY XdchigjXi V cZl [VX^a^in

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "/(,,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\( >ZeVgibZci d[ JjWa^X Qdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVcih VcY BAGJ-

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-7 (OLD 9)

Mitigation Action/Initiative: Construction and relocation of permanent DPW facility

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Provides a safe working environment for the employees.

Property Protection 0 The building will be new with no problems to the site anticipated.

Cost-Effectiveness 1 Building will be new and more efficient.

Technical 0
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 1 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 0

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for this

critical project.

Other Community

Objectives
1

This project supports the Town’s commitment to provide uninterrupted critical services to

their residents, particularly in times of natural disasters and other emergencies.

Total 11

Priority

(High/Med/Low)
High
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Action Number: Bloomfield-8

Mitigation Action/Initiative: Bank stabilization of the Second and Third Rivers and WigWam Brook

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
<Vc` IkZg[adlh Yjg^c\ [addY^c\ gV^ch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Nd hiVW^a^oZ Vaa WVc`h dc i]Z MZXdcY L^kZg( N]^gY L^kZgh VcY Q^\ QVb

<gdd`

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Q^aa hiVW^a^oZ VcY+dg XgZViZ cZl hiVW^a^o^c\ WVc`h dc i]ZhZ lViZglVnh

9Uf[a`,Ida\WUf <SfWYadk HMJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef " .,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVcih VcY =Ve^iVa CbegdkZbZci

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-8

Mitigation Action/Initiative: Bank stabilization of the Second and Third Rivers and WigWam Brook

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will protect Citizens from flooding.

Property Protection 1 Property will also be protected from damage to flooding.

Cost-Effectiveness 1 Will alleviate costs of repair in the future.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against flooding.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 1 The town will seek funding of the local match if a grant were awarded.

Environmental 1 Environmental aspects will be dealt with on an as needed basis.

Social 1 This project benefits sectors of the community on the reviver bank.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1 The Town Engineer and is the lead for this critical project.

Other Community

Objectives
0 This project supports the Town’s commitment to alleviate flooding in the community.

Total 13

Priority

(High/Med/Low)
Medium
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Action Number: Bloomfield-9

Mitigation Action/Initiative: Enlarge storm sewer system in Ampere Parkway east to Newark border

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 =dchiVci @addY^c\ dc i]Z ?Vhi h^YZ d[ N]^gY QVgY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
IkZg[adl Midgb MZlZg @addY^c\ ^c i]Z VgZV

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >Zh^\c V aVg\Zg Midgb QViZg MZlZg MnhiZb

.* ?caVg\Z VcY =dchigjXi V Midgb MZlZg MnhiZb

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
OeYViZ Midgb MZlZg MnhiZb

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& F^b^iZY dg cd [addY^c\ ^c i]Z VgZVh

>ef[_SfWV <aef " 0,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\ VcY >JQ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
AgVcih VcY =Ve^iVa CbegdkZbZci

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Bloomfield-9

Mitigation Action/Initiative: Enlarge storm sewer system in Ampere Parkway east to Newark border

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will protect Citizens from flooding.

Property Protection 1 Property will also be protected from damage to flooding.

Cost-Effectiveness 1 Will alleviate costs of repair in the future.

Technical 1
There are no technical issues associated with the project, and with routine maintenance will

provide long term protection against flooding.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 1 The town will seek funding if the local match if a grant were awarded.

Environmental 1 Environmental aspects will be dealt with on an as needed basis.

Social 1 This project benefits sectors of the community on the reviver bank.

Administrative 1
The Town has all administrative and technical resources necessary to implement this

project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within two years once funding is secured.

Agency Champion 1 The Town Engineer and is the lead for this critical project.

Other Community

Objectives
0 This project supports the Town’s commitment to alleviate flooding in the community.

Total 13

Priority

(High/Med/Low)
Medium
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6+1 ;adagYZ aX <S^ViW^^

This section presents the jurisdictional annex for the Borough of Caldwell.

6+1+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Paul M. Carelli, Borough Administrator
1 Provost Square, Caldwell, NJ 07006
973-403-4634
pcarelli@caldwell-nj.compcarelli@caldwell-nj.com

Lisa O’Neill, Deputy Cleark
1 Provost Square, Caldwell, NJ 07006
973-403-4638
loneill@caldwell-nj.comloneill@caldwell-nj.com

6+1+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Borough of Caldwell was 7,822.

EaUSf[a`

According to the U.S. Census Bureau, the Borough has a total land area of 1.167 square miles, of which 1.166

square miles is land and 0.001 square miles is water.

;d[WX A[efadk

The Caldwells were settled in the early 18th Century. The 22ndnd and 24thth President of the United States, Grover

Cleveland, was born in Caldwell. In 2010, New Jersey Monthly magazine ranked Caldwell the third best place

to live in New Jersey (The Official Website of Caldwell, NJ, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Borough of Caldwell operates under the borough form of government which consists of a Mayor and six-

member Council. The Council is elected at-large every three years on a staggering basis with two seats

coming up for election every year. The Mayor is elected every four years (The Official Website of Caldwell,

NJ, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section 9.4.8

of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+1*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Brownstones at
Caldwell

Residential
10 units / 2
structures

Central Avenue
Block 28

ND
Approved for
construction

Sisters of St. Dominic
of Caldwell

Institutional 33 units B: 64 L: 1 None App.

Sisters of St. Dominic
of Caldwell

Institutional 33 units B: 64 L: 2 None App.

* Only location-specific hazard zones or vulnerabilities identified.
Note: ND = Not determined because potential new development could not be located.

6+1+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+1*/+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

December 26-27,
2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Overtime in Public Works and Police Departments.

Exhausted road salt reserves and experienced
vehicle breakdowns.

August 26 –
September 5,

2011

Hurricane
Irene

DR-4021 Yes
Experienced $61,145 in FEMA approved damages
for municipal structures, overtime, debris removal,

etc. $45,859 was awarded.

October 29, 2011 Severe Storm DR-4048 Yes
Experienced $202,830 in FEMA approved damages
for municipal structures, overtime, debris removal,

etc. $115,812 was awarded.
October 26 –
November 8,

2012

Superstorm
Sandy

DR-4086 Yes
Experienced $206,185 in FEMA approved damages
for municipal structures, overtime, debris removal,
etc. As of 2014, only $25,634 has been awarded.
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6+1+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Borough of Caldwell. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Borough of

Caldwell.

LST^W 6+1*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,047,692

Occasional 32 High
2,500-year MRP: $17,553,808

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $0 Frequent 18 Medium

Geological
Hazards

Exposed to Class B and Class

C:C:
$2,558,000 Occasional 1212 Low

Severe Storm

100-Year MRP: $584,604

Frequent 48 High500-year MRP: $3,902,237

Annualized: $38,887

Winter Storm
1% GBS: $4,731,124

Frequent 5454 High
5% GBS: $23,655,618

Wildfire

Estimated Value Exposed to

Extreme, Very High and

High:

$0$0 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+
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E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Borough of Caldwell.

LST^W 6+1*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Caldwell,

Borough of
1 1 $4,617.00 0 0 0 0 1

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

The municipality has identified the following hazard problems and/or problem areas:

# The major area of concern is the stability of the Pine Brook bank. The area requiring bank

stabilization is located on private property between Roseland Avenue and Grover Cleveland Park.

# Due to increased development in the Borough, stormwater runoff has impacted the Pine Brook that

runs from the east side of the Borough and discharges into the Grover Cleveland Park. There is

significant bank erosion in an area of a multi-story residential complex, as well as single family

homes.
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6+1+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Borough of Caldwell.

LST^W 6+1*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y State
Construction

Official

Zoning Ordinance Y Local
Zoning

Official
Chapter 210, Adopted 6/24/1980

Subdivision Ordinance Y Local
Zoning

Official
Chapter 210, Adopted 6/24/1980

NFIP Flood Damage Prevention

Ordinance
N

Cumulative Substantial Damage N

Freeboard N

Growth Management N

Floodplain Management / Basin Plan N

Stormwater Management Plan /

Ordinance
Y Local

Sewer

Operator
Chapter 206, Adopted 3/7/2006

Capital Improvements Plan Y Local
Currently under development,

Completion date set for 6/17/2014

Site Plan Review Requirements Y Local
Zoning

Officials
Chapter 210, Adopted 6/24/1980

Open Space Plan Y Local
Planning

Board
February 2007

Stream Corridor Management Plan N

Watershed Management or Protection
Plan

N

Economic Development Plan N

Comprehensive Emergency
Management Plan

Y Local OEM
Caldwell Emergency Operations

Plan, updated 2014

Emergency Response Plan Y Local OEM
Caldwell Emergency Operations

Plan, updated 2014

Post Disaster Recovery Plan N

Post Disaster Recovery Ordinance N
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

N

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Borough of Caldwell.

LST^W 6+1*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe
9hS[^ST^W

%Q ad G&
=WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Planning / Zoning Boards

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Planning / Zoning Boards; Construction Official

Planners or engineers with an understanding of natural
hazards

Y Borough Engineer

NFIP Floodplain Administrator Y Construction Official
Surveyor(s) N

Personnel skilled or trained in “GIS” applications Y
Licensed water operator; Borough engineer; Borough

has purchased GIS software
Scientist familiar with natural hazards in the

municipality.
N

Emergency Manager Y Emergency Management Coordinator
Grant Writer(s) N Grant applications are currently written by staff

Staff with expertise or training in benefit/cost analysis Y
Finance; Chief Financial Officer and Borough

Administrator analyze costs
Professionals trained in conducting damage

assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Borough of Caldwell.

LST^W 6+1*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Y – Administration

Capital Improvements Project Funding Y – Administration/Finance

Authority to Levy Taxes for specific purposes Y – Mayor and Council

User fees for water, sewer, gas or electric service No Information

Impact Fees for homebuyers or developers of new
development/homes

No Information

Incur debt through general obligation bonds Y – Mayor and Council

Incur debt through special tax bonds No Information

Incur debt through private activity bonds No Information

Withhold public expenditures in hazard-prone areas No Information
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?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Mitigation grant programs Y – Administration, Borough Engineer, Mayor and Council

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Borough of Caldwell.

LST^W 6+1*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Paul Milani, Construction Official

@addY PjacZgVW^a^in MjbbVgn

The municipality does not maintain lists/inventories of properties that have been damaged by floods. During

Hurricane Sandy and other events, structures in the Borough were not damaged and substantial damage

estimates were not conducted.
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LZhdjgXZh

The Construction Official is the sole person responsible for floodplain administration in the Borough. The

floodplain administrator does not provide any NFIP administration services or functions. There are no barriers

to running an effective floodplain management program; however, the Floodplain Administrator feels that he is

not adequately supported and trained to fulfill his responsibilities. The Floodplain Administrator indicated that

he would consider attending continuing education and/or certification training on floodplain management.

=dbea^VcXZ B^hidgn

The Borough is in good standing with the NFIP; however, the Floodplain Administrator did not have

information on the most recent compliance audit conducted in the Borough.

LZ\jaVidgn

Currently, the Borough does not have floodplain management regulations and/or ordinances in place. The

Borough does have a flood damage prevention ordinance (No. 1179-07) in effect which was adopted on June

12, 2007.

<a__g`[fk JSf[`Y KkefW_

The Borough does not participate in the Community Rating System (CRS) program. The Borough has

considered joining the CRS program. There are no residential or commercial structures in the flood zones of

the Borough. The existing flood zone (AE Zone) is located south of Brookside Avenue at the Grover

Cleveland Park.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. In addition, the community identified

specific integration activities that will be incorporated into municipal procedures.

Day to Day Operations/Outreach: On the Borough’s official website, their main page informs the public

that they have implemented a new Emergency Notification system to notify residents of updates and

emergencies and how to sign up. The Caldwell Police have a Facebook page as a way to communicate and

update residents.

Planning: The Borough receives drinking water from sources within the Highlands Region. In accordance

with Resolution No. 2-60 adopted February 19, 2013, the Borough strongly supports the goals, policies and

objectives of the 2004 Highlands Water Protection and Planning Act and the Highlands Regional Master Plan.

The Borough will continue to integrate mitigation into their operations.



@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)5
DVcjVgn .,-1

6+1+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+1*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

Pine Brook culvert work study Continuous
This initiative will be revised and

included in the 2014 plan update as Pine
Brook Bank Stabilization.

Calamus Brook study Continuous

This initiative will continue to be an
active initiative. Budget restraints have
prevented the hiring of a contractor to

complete the study.

Grover Brook study Continuous

This initiative will continue to be an
active initiative. Budget restraints have
prevented the hiring of a contractor to

complete the study.

Creation of extreme temperatures plan Completed

The Township has identified the
Caldwell Community Center as a public

cooling and warming center.
Notification of operation is made on

municipal website and other modems in
event of emergency.

Utility lines Continuous

This initiative will be revised and
included in the 2014 plan update as

Water, Sewer, and Stormwater Study
and includes video inspection of

Stormwater and Sewer lines.

Mountain Ave. flooding study Discontinued
This flood study will be incorporated

into the Calamus Brook Study.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

None at this time.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Borough of Caldwell participated in a mitigation action workshop in March 2014 and was provided the

following FEMA publications to use as a resource as part of their comprehensive review of all possible

activities and mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation

Measures for Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing

Risk to Natural Hazards’ (January 2013). In June 2014, the Borough participated in a second workshop and

was provided the results to the risk assessment to further assist with the identification of mitigation actions.
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Table 9.4-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.4-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.

The Borough has identified the following mitigation projects/activities that have been completed:

# The Borough continues to plan mitigation efforts regarding the bank stabilization of Pine Brook. Due

to increased development in the Borough, stormwater runoff has impacted the Pine Brook that runs

from the east side of the Borough and discharges into the Grover Cleveland Park. There is significant

bank erosion in an area of a multi-story residential complex, as well as single family homes.
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@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)-1
DVcjVgn .,-1

6+1+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+1+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Borough of Caldwell that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Borough of Caldwell has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+1+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)-2
DVcjVgn .,-1

?[YgdW 6+1*.+ ;adagYZ aX <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb



@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)-3
DVcjVgn .,-1

?[YgdW 6+1*/+ ;adagYZ aX <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)-4
DVcjVgn .,-1

Action Number: Caldwell-1 (NEW/LOI)

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =VaYlZaa =P@> VcY =VaYlZaa =dbbjc^in =ZciZg \ZcZgVidg

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Bjgg^XVcZ( HdgqZVhiZg( MZkZgZ Midgb( MZkZgZ Q^ciZg Midgb( ?Vgi]fjV`Z

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
N]Z XjggZci \ZcZgVidg Xdch^hiZcian [V^ah*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* NgZZ Ng^bb^c\)gZbdkZ igZZ WgVcX]Zh i]Vi bVn [Vaa dcid edlZg a^cZh
XVjh^c\ edlZg djiV\Zh* N]^h ^h XjggZcian WZ^c\ YdcZ Vh Zm^hi^c\ idlc
bV^ciZcVcXZ( id egdiZXi [ZZYZg a^cZh( Wji YdZhcqi ]Zae l^i] eg^bVgn dg
hZXdcYVgn a^cZh d[[ Ndlc egdeZgin*

.* <jgn JdlZg F^cZh* N]^h dei^dc ^h cdi WZ^c\ ejghjZY Vh ^i ^h Xdhi
egd]^W^i^kZ YjZ id i]Z adc\ gjc VcY i]Z Ndlc YdZh cdi ]VkZ i]Z aZ\Va
Vji]dg^in id Wjgn i]Z a^cZh*

/* Og\Z MeZX^Va NgZVibZci [gdb JdlZg =dbeVcn)GZZi l^i] i]Z
ZmZXji^kZ iZVb VcY jg\Z i]Zb id iV`Z hiZeh cZXZhhVgn id egZkZci edlZg
[V^ajgZh id Ndlc BVaa

# N]^h ^h cdi i]Z WZhi VaiZgcVi^kZ WZXVjhZ ^i gZa^Zh dc di]Zgh id
VYYgZhh i]Z egdWaZb* N]Z hdaji^dc gZbV^ch djih^YZ i]Z Xdcigda
d[ i]Z Ndlc*

# N]dj\] lZ Yd \Zi eg^dg^in( i]Z hnhiZb ^h XdbeaZm VcY YdZh cdi
egdk^YZ V Y^gZXi XdccZXi^dc id V hjW)hiVi^dc*

%;cdi]Zg VaiZgcVi^kZ XdjaY WZ id ^chiVaa V hZXdcYVgn ZaZXig^XVa [ZZY [gdb
Vc ^cYZeZcYZci hZXi^dc d[ i]Z adXVa \g^Y t i]^h ^h ine^XVaan iZX]c^XVaan
^c[ZVh^WaZ VcY Xdhi)egd]^W^i^kZ*&

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaa^c\ V cZl \ZcZgVidg l^aa ZchjgZ Xdci^cj^in d[ hZgk^XZh [dg i]Z @^gZ
>ZeVgibZci Vh lZaa Vh [jaan a^\]i VcY ]ZVi+Xdda i]Z =dbbjc^in =ZciZg*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.7 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "-.2(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ =VaYlZaa

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb( <dgdj\] WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0)-5
DVcjVgn .,-1

9Uf[a` Gg_TWd7 <S^ViW^^*. %G>O,EHB&

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =VaYlZaa =P@> VcY =VaYlZaa =dbbjc^in =ZciZg \ZcZgVidg

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk -
Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg

djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z
P^aaV\Z BVaa higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ*

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg
^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id

^beaZbZci i]^h egd_ZXi*

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z

aZVYh [dg i]^h Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY
Xg^i^XVa hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa

Y^hVhiZgh VcY di]Zg ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#)/ 1RURXKL RJ 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*0).,
DVcjVgn .,-1

9Uf[a` Gg_TWd7 <S^ViW^^*/ %G>O,EHB&

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =VaYlZaa J^cZ <gdd` [addY Xdcigda+WVc` hiVW^a^oVi^dc egd_ZXi

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

;YYgZhh hZXi^dch d[ i]Z ZgdYZY WVc` Vadc\ J^cZ <gdd` Vi i]Z ide d[
QZhik^aaZ ;kZcjZ VcY gjch WZ]^cY h^m egdeZgi^Zh( VcY ZcYh Vi V XjakZgi
[ZZY^c\ ^cid V edcY Vi AgdkZg =aZkZaVcY JVg`*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =gZViZ MijYn VcY ^beaZbZci egd_ZXi

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

=gZViZ V hijYn id egdk^YZ V eaVc d[ VXi^dc [dg i]Z ^hhjZh [VXZY Vi J^cZ
<gdd`

9Uf[a`,Ida\WUf <SfWYadk MCJ( HLJ

@aS^e,HT\WUf[hWe FWf -*.7 .*/

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "0(.,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?c\^cZZg^c\ VcY @addYeaV^c ;Yb^c^higVidg

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe BGAJ( bjc^X^eVa WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI
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9Uf[a` Gg_TWd7 <S^ViW^^*/ %G>O,EHB&

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =VaYlZaa J^cZ <gdd` [addY Xdcigda+WVc` hiVW^a^oVi^dc egd_ZXi

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk -

IdabWdfk

IdafWUf[a`
-

<aef*>XXWUf[hW`Wee -

LWUZ`[US^ ,

Ia^[f[US^ -

EWYS^ -

?[eUS^ ,

>`h[da`_W`fS^ -

KaU[S^ -

9V_[`[efdSf[hW -

Fg^f[*ASlSdV ,

L[_W^[`W ,

9YW`Uk <ZS_b[a` -

HfZWd <a__g`[fk

HT\WUf[hWe
-

LafS^ -,

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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9Uf[a` Gg_TWd7 <S^ViW^^*0

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =dcYjXi lViZg( hZlZg VcY hidgblViZg hijYn VcY ^cXajYZ k^YZd
^cheZXi^dc d[ hidgblViZg VcY hZlZg a^cZh

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\ dg gdVYlVnh VcY hidgblViZg WVX` je

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =dcYjXi hijYn VcY ^cheZXi^dc d[ hidgblViZg VcY hZlZg a^cZh

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

=dcYjXi lViZg( hZlZg VcY hidgblViZg hijYn VcY ^cXajYZ k^YZd
^cheZXi^dc d[ hidgblViZg VcY hZlZg a^cZh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.7 .*-7 .*.

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` GVcV\ZY i]gdj\] i]Z <dgdj\] ?c\^cZZg^c\ >ZeVgibZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @ZYZgVa VcY MiViZ \gVcih

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI
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Gg_TWd7 <S^ViW^^*0

F[f[YSf[a` 9Uf[a`,B`[f[Sf[hW7 =dcYjXi lViZg( hZlZg VcY hidgblViZg hijYn VcY ^cXajYZ k^YZd
^cheZXi^dc d[ hidgblViZg VcY hZlZg a^cZh

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk -

IdabWdfk

IdafWUf[a`
-

<aef*>XXWUf[hW`Wee -

LWUZ`[US^ -

Ia^[f[US^ -

EWYS^ -

?[eUS^ ,

>`h[da`_W`fS^ -

KaU[S^ ,

9V_[`[efdSf[hW -

Fg^f[*ASlSdV -

L[_W^[`W ,

9YW`Uk <ZS_b[a` -

HfZWd <a__g`[fk

HT\WUf[hWe
-

LafS^ --

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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6+2 Lai`eZ[b aX <WVSd @dahW

This section presents the jurisdictional annex for the Township of Cedar Grove.

6+2+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Ptl. Jeffrey McElroy, Emergency Management Coordinator
Cedar Grove Police
525 Pompton Ave., Cedar Grove, NJ 07009
Phone: (973) 239-4100 Ext. 262
E-mail: jmcelroy@cedargrovepd.orgjmcelroy@cedargrovepd.org

John D’Ascensio, Deputy Emergency Management
Coordinator
525 Pompton Ave., Cedar Grove, NJ 07009
Phone: (973) 239-1410 Ext. 246
E-mail: jderif@aol.comjderif@aol.com

6+2+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Cedar Grove was 12,411.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 4.378 square miles, of which

4.252 square miles is land and 0.126 square miles is water.

;d[WX A[efadk

Cedar Grove became a Township in 1908. Cedar Grove started out as a small farming community. In 1985 the

historic Morgan Farm was acquired by Cedar Grove (The Township of Cedar Grove, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Cedar Grove operates under the Council-Manager form of municipal government. There is a five-member

town council who are elected at-large every four years (The Township of Cedar Grove, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

Township of Cedar Grove did not note any major residential or commercial development, or major

infrastructure development planned for the next 5 years in the municipality.

LST^W 6+2*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

adad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a`,

KfSfge

Grove Avenue LLC Residential 24 units B: 71 L: 2
Wildfire: High

NEHRP: D
App/Rej.

* Only location-specific hazard zones or vulnerabilities identified.
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6+2+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+2*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

March 12 –
April 15, 2010

Severe Storms
and Flooding

DR-1897 Yes
Overtime and vehicles used for road closures and

debris removal due to downed trees and power lines.

December 26-
27, 2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Overtime and Vehicles used to clear snow, rock salt

used.

August 26 –
September 5,

2011
Hurricane Irene DR-4021 Yes

Overtime and vehicles used for road closures and
debris removal due to downed trees and power lines.

October 29,
2011

Severe Storm DR-4048 Yes
Overtime and Vehicles used to clear snow, rock salt

used.
October 26 –
November 8,

2012
Hurricane Sandy DR-4086 Yes

Overtime and vehicles used for road closures and
debris removal due to downed trees and power lines.

6+2+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Cedar Grove. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Township of Cedar

Grove.

LST^W 6+2*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,041,206

Occasional 2222 Medium
2,500-year MRP: $23,529,867
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LST^W 6+2*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Extreme
Temperature

Damage estimate not available Frequent 27 Medium

Flood 1% Annual Chance: $934,218 Frequent 18 Medium

Geological
Hazards

Exposed to Class B and Class

C:
$22,448,200 Occasional 12 Low

Severe Storm

100-Year MRP: $1,468,585

Frequent 48 High500-year MRP: $8,578,358

Annualized: $94,049

Winter Storm
1% GBS: $10,333,719

Frequent 54 High
5% GBS: $51,668,595

Wildfire

Estimated Value Exposed to

Extreme, Very High and

High:

$2,303,400 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 24 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 15 Medium

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 36 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 36 Low

Notes:
a. Building damage ratio estimates based on FEMA 386-2 (August 2001)
b. The valuation of general building stock and loss estimates was based on custom inventory for the municipality.

High = Total hazard priority risk ranking score of 31 and above
Medium = Total hazard priority risk ranking of 20-30+
Low = Total hazard risk ranking below 20

c. Loss estimates for the severe storm and severe winter storm hazards are structural values only and do not include the value of
contents.

d. Loss estimates for the flood and earthquake hazards represent both structure and contents.
e. The HAZUS-MH earthquake model results are reported by Census Tract.

6+2+2 GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Cedar Grove.

LST^W 6+2*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Cedar Grove,

Township of
43 5 $53,045.00 0 0 11 11 32

Source: FEMA, 2014
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Note (1) Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA and are current as of March

31, 2014 and are summarized by Community Name. Please note the total number of repetitive loss properties

excludes the severe repetitive loss properties. The number of claims represents claims closed by 3/31/2014.

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

Note (3) The policies inside and outside of the flood zones is based on the latitude and longitude provided by FEMA Region 2 in

the policy file.

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

more than one GIS possibility.

Note (5) A zero percentage denotes less than 1/100th percentage and not zero damages or vulnerability as may be the case.

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the Township of Cedar Grove is

subject to flooding from the Peckman River and its tributaries. All flooding sources flow in well-defined

channels with flooding occurring in adjacent low-lying areas. Flooding occurs along the Peckman River and its

tributaries during times of excessive and prolonged rainfall, particularly in residential areas having steep

slopes. This flooding is the result of high runoff combined with insufficient carrying capacity of bridge

openings and culverts (FEMA FIS 2014).

JZX`bVc L^kZg <Vh^c

The Peckman River Basin is located in Essex and Passaic Counties. The Peckman River is a tributary to the

Passaic River and originates in the Township of West Orange and flows northeasterly through Verona, Cedar

Grove, and Little Falls to its confluence with the Passaic River in West Paterson (USACE 2014).

Extensive development in this Basin has resulted in damages from flooding and ecosystem degradation. The

Peckman River Basin experiences frequent flooding from intense thunderstorms and heavy rain events. These

storms can deposit large amounts of precipitation in the watershed, producing significant runoff, which quickly

surpasses the capacity of the river channel, and bridge and culvert openings. Significant degradation of the

ecology of the Basin has occurred as a result of extensive erosion at specific locations along the Peckman

River. The development of the watershed has reduced the water-holding capacity of the landscape and altered

the natural flow dynamics within the river system. As a result, the habitat suitability and ecological

complexity of the River have been moderately impaired (USACE 2014).

A favorable reconnaissance report was completed in July 2001. The report recommended a feasibility study to

develop alternatives for flood damage reduction and ecosystem restoration in the Peckman River Basin. On

March 14, 2002, a Feasibility Cost Sharing Agreement was executed between the USACE and the NJDEP. A

draft feasibility report is expected to be completed by July 2015 (USACE 2014).
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6+2+3 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Cedar Grove.

LST^W 6+2*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX

SVabf[a`) `S_W aX b^S`)

Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y Local
Building

Department
Ordinance 73-19, Adopted 8/13/73

Zoning Ordinance Y Local
Building

Department
Chapter 268, Adopted 9/20/02

Subdivision Ordinance Y Local
Building

Department
Ordinance 77-35, Adopted

10/23/06
NFIP Flood Damage Protection

Ordinance
Y Local

FPA Engineers
Office

Chapter 140, Adopted 10/17/1988
and updated 5/21/2007

Cumulative Substantial Damage N

Freeboard N

Floodplain Management/Basin Plan N

Stormwater Management

Plan/Ordinance
Y Local

FPA Engineers
Office

Ordinance 06-646, Adopted
5/15/06

Capital Improvement Plan Y Local
Township
Manager

2013

Site Plan Review Requirements Y Local
Building

Department
Ordinance 73-19

Open Space Plan Y Local
Planning

Department
Ordinance 77-22

Stream Corridor Management Plan N

Watershed Management Protection

Plan
N

Economic Development Plan N

Comprehensive Emergency

Management Plan
Y Local

Office of
Emergency

Management
2010

Emergency Response Plan N

Post Disaster Recovery Plan N

Post Disaster Recovery Ordinance N

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinance

(i.e. critical or sensitive areas)]
N/A
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Cedar Grove.

LST^W 6+2*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Township of Cedar Grove Department of Public Works

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Township of Cedar Grove Department of Public Works

Planners or engineers with an understanding of natural
hazards

Y Township of Cedar Grove Department of Public Works

NFIP Floodplain Administrator Y Engineering Department Alex Palumbo

Surveyor(s) N

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y
Township of Cedar Grove Office of Emergency

Management

Grant Writer(s) N

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

N

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Cedar Grove.

LST^W 6+2*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds Yes

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes

Other
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Cedar Grove.

LST^W 6+2*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

HJ 8 Hdi eVgi^X^eVi^c\*

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg6

Alex Palumbo, Township Engineer, Department of Public Works is the Floodplain Administrator

@addY PjacZgVW^a^in MjbbVgn

The Township does not maintain lists/inventories of properties that have been damaged by floods. Substantial

damage estimates were not made by the Floodplain Administrator during Hurricane Sandy or other events.

Currently, there are no residents interested in mitigation (elevation or acquisition) in the Township.

LZhdjgXZh

The Floodplain Administrator is the sole person assuming responsibilities of floodplain administration and

they feel that they are adequately supported and trained to fulfill their responsibilities. The Floodplain

Administrator would consider attending continuing education and/or certification training on floodplain

management. The Township does not provide any education or outreach to the community regarding flood
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hazards/risk, and flood risk reduction through NFIP insurance, mitigation, etc. The Township has identified a

new mitigation action to develop and implement an enhanced all-hazards, public outreach / education /

mitigation information program on natural hazard risks and what they can do in the way of mitigation and

preparedness, including flood insurance. Refer to mitigation action Cedar Grove-2 in Table 9.5-10.

=dbea^VcXZ B^hidgn

The Floodplain Administrator did not provide information regarding compliance history.

LZ\jaVidgn

The Township’s floodplain management regulations/ordinances do not exceed the FEMA and State minimum

requirements. There are local ordinances, plans and programs that support floodplain management and meet the

NFIP requirements. The community has not considered joining the CRS program.

<a__g`[fk JSf[`Y KkefW_

The Township does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below.

# The Township of Cedar Grove's flood prevention program includes cleaning brooks, streams, and

tributaries to the Peckman River (FEMA FIS 2014).

# Catch basins and storm sewers are checked during heavy rains to prevent debris from entering

watercourses (FEMA FIS 2014).

# On an annual basis, the Peckman River is cleared of trees, large debris and shoal material (FEMA FIS

2014).
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. In addition, the community identified

specific integration activities that will be incorporated into municipal procedures. The following summarizes

how the Township is already integrating hazard mitigation in their local government operations.

Plans: Currently the Township has a stormwater management plan and a stormwater management ordinance.

Outreach: The Township participates in on the West Paterson-Cedar Grove-Little Falls Passaic Valley Flood

Control Board in an effort to manage the surface water of the Passaic River and the Peckman River basins.

On the Township’s website is information on how to sign up for Nixle Alert System to stay informed on public

safety and community information. The Township has identified a new mitigation action to develop and

implement an enhanced all-hazards, public outreach / education / mitigation information program on natural

hazard risks and what they can do in the way of mitigation and preparedness, including flood insurance. Refer

to mitigation action Cedar Grove-2 in Table 9.5-10.

The Township established an Environmental Commission for the protection, development or use of natural

resources, including water resources, within the Township.

Ordinances/Permitting: The Township has their ordinances and flood protection measures available on their

website. Please visit the Township of Cedar Grove website at http://www.cedargrovenj.org/site for further

information.

During the permit review process, the Township considers hazards such as flood hazard zones and has hazard-

resistant construction materials in their projects.
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6+2+4 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The Township did not participate in the 2007 hazard mitigation planning project and therefore did not identify

any mitigation strategies during the 2007 plan.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# The Township is currently purchasing generators for two municipal firehouses. Ensuring a continuity

of electrical services at these facilities during outages will allow the following benefits to the

community at large: serve as Points of Distribution (POD’s) and heating and/or cooling stations.

# The Township of Cedar Grove's flood prevention program includes cleaning brooks, streams, and

tributaries to the Peckman River (FEMA FIS 2014).

# Catch basins and storm sewers are checked during heavy rains to prevent debris from entering

watercourses (FEMA FIS 2014).

# On an annual basis, the Peckman River is cleared of trees, large debris and shoal material (FEMA FIS

2014).

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township of Cedar Grove participated in a mitigation action workshop in March 2014 and was provided

the following FEMA publications to use as a resource as part of their comprehensive review of all possible

activities and mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation

Measures for Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing

Risk to Natural Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and

was provided the results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.5-10 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.5-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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@IGWMRQ .#*/ ARZQVLMS RJ 2IHEU 6URYI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*1)-0
DVcjVgn .,-1

6+2+5 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+2+6 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Cedar Grove that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Cedar Grove has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+2+.- 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#*/ ARZQVLMS RJ 2IHEU 6URYI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*1)-1
DVcjVgn .,-1

?[YgdW 6+2*.+ Lai`eZ[b aX <WVSd @dahW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#*/ ARZQVLMS RJ 2IHEU 6URYI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*1)-2
DVcjVgn .,-1

?[YgdW 6+2*/+ Lai`eZ[b aX <WVSd @dahW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#*/ ARZQVLMS RJ 2IHEU 6URYI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*1)-3
DVcjVgn .,-1

Action Number: Cedar Grove-1 (NEW/LOI)

Mitigation Action/Initiative: Cedar Grove critical facilities generator projects

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Bjgg^XVcZ( HdgqZVhiZg( MZkZgZ Midgb( MZkZgZ Q^ciZg Midgb( ?Vgi]fjV`Z

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

?VX] d[ i]Z / [VX^a^i^Zh X]dhZc id gZXZ^kZ \ZcZgVidgh VgZ dc deedh^iZ ZcYh d[ i]Z

Ndlch]^e* >^heZgh^c\ gZhdjgXZh i]gdj\]dji i]Z Xdbbjc^in l^aa egdk^YZ \gZViZg

ZVhZ d[ VXXZhh id h]ZaiZg Yjg^c\ Vc ZbZg\ZcXn*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* NgZZ Ng^bb^c\)gZbdkZ igZZ WgVcX]Zh i]Vi bVn [Vaa dcid edlZg a^cZh XVjh^c\

edlZg djiV\Zh* N]^h ^h XjggZcian WZ^c\ YdcZ Vh Zm^hi^c\ idlc bV^ciZcVcXZ( id

egdiZXi [ZZYZg a^cZh( Wji YdZhcqi ]Zae l^i] eg^bVgn dg hZXdcYVgn a^cZh d[[ Ndlc

egdeZgin*

.* <jgn JdlZg F^cZh* N]^h dei^dc ^h cdi WZ^c\ ejghjZY Vh ^i ^h Xdhi egd]^W^i^kZ

YjZ id i]Z adc\ gjc VcY i]Z Ndlc YdZh cdi ]VkZ i]Z aZ\Va Vji]dg^in id Wjgn i]Z

a^cZh*

/* Og\Z MeZX^Va NgZVibZci [gdb JdlZg =dbeVcn)GZZi l^i] i]Z ZmZXji^kZ iZVb

VcY jg\Z i]Zb id iV`Z hiZeh cZXZhhVgn id egZkZci edlZg [V^ajgZh id Ndlc BVaa

# N]^h ^h cdi i]Z WZhi VaiZgcVi^kZ WZXVjhZ ^i gZa^Zh dc di]Zgh id VYYgZhh i]Z

egdWaZb* N]Z hdaji^dc gZbV^ch djih^YZ i]Z Xdcigda d[ i]Z Ndlc*

# N]dj\] lZ Yd \Zi eg^dg^in( i]Z hnhiZb ^h XdbeaZm VcY YdZh cdi egdk^YZ V

Y^gZXi XdccZXi^dc id V hjW)hiVi^dc*

%;cdi]Zg VaiZgcVi^kZ XdjaY WZ id ^chiVaa V hZXdcYVgn ZaZXig^XVa [ZZY [gdb Vc

^cYZeZcYZci hZXi^dc d[ i]Z adXVa \g^Y t i]^h ^h ine^XVaan iZX]c^XVaan ^c[ZVh^WaZ VcY

Xdhi)egd]^W^i^kZ*&

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaa^c\ \ZcZgVidgh Vi i]Z [daadl^c\ / adXVi^dch6

Mdji] ?cY @^gZ =dbeVcn !/

=ZYVg AgdkZ JjWa^X F^WgVgn

Ndlch]^e d[ =ZYVg AgdkZ Gjc^X^eVa <j^aY^c\( Jda^XZ BZVYfjVgiZgh( =ZciZg @^gZ

=dbeVcn !- %dcZ Wj^aY^c\&

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ =ZYVg AgdkZ ?c\^cZZg^c\ I[[^XZ

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb( Ndlch]^e WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Cedar Grove-1 (NEW/LOI)

Mitigation Action/Initiative: Cedar Grove critical facilities generator project

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ*

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi*

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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Action Number: Cedar Grove-2 (NEW/LOI)

Mitigation Action/Initiative: Cedar Grove Public Outreach

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
CcXgZVh^c\ JjWa^X ;lVgZcZhh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CcXgZVhZ JjWa^X ;lVgZcZhh

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Develop and implement an enhanced all-hazards, public outreach / education / mitigation

information program on natural hazard risks and what they can do in the way of

mitigation and preparedness, including flood insurance.

9Uf[a`,Ida\WUf <SfWYadk ?YjXVi^dc VcY ;lVgZcZhh Jgd\gVbh

@aS^e,HT\WUf[hWe FWf /*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
H+;

;W`WX[fe %^aeeWe Sha[VWV& >VbV\Z( adhh d[ a^[Z

>ef[_SfWV <aef "-,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e GVcV\Zg

EaUS^ I^S``[`Y FWUZS`[e_ G^i^\Vi^dc JaVc

IafW`f[S^ ?g`V[`Y KagdUWe Gjc^X^eVa <jY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI
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Action Number: Cedar Grove-2 (NEW/LOI)

Mitigation Action/Initiative: Cedar Grove library

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Awareness for Public.

IdabWdfk

IdafWUf[a`
1 Awareness for Public.

<aef*>XXWUf[hW`Wee 1 Done in house.

LWUZ`[US^ 1 Capabilities currently exist.

Ia^[f[US^ 1 Supported by municipal officials.

EWYS^ 1 Authorized.

?[eUS^ 1 Done in house and low cost.

>`h[da`_W`fS^ 1 Supports environment.

KaU[S^ 1 This project supports all sectors of the community equally.

9V_[`[efdSf[hW 1 Town has capabilities.

Fg^f[*ASlSdV 1 This project provides information on a wide variety of hazards.

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+3 <[fk aX >Sef HdS`YW

This section presents the jurisdictional annex for the City of East Orange.

6+3+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

R.David Williams, OEM Coordinator
402 Springdale Avenue, East Orange, NJ 07017
Phone: 973-677-8924
E-mail: David.Williams@eastorange-nj.govE-mail: David.Williams@eastorange-nj.gov

Lloyd Abdul Raheem, Building Official/East Orange Building
Division
44 City Hall Plaza, East Orange, NJ 07019
Phone: 973-226-5175
E-mail: Lloyd.raheem@eastorange-nj.govE-mail: Lloyd.raheem@eastorange-nj.gov

6+3+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the City of East Orange was 64,270.

EaUSf[a`

According to the U.S. Census Bureau, the City has a total land area of 3.924 square miles, of which 3.924

square miles is land and 0 square miles is water.

;d[WX A[efadk

The City of East Orange separated from Orange in 1863 (City of East Orange, 2014). The East Orange Public

Library system once included three of the thirty-six Carnegie-funded libraries in New Jersey. Parts of East

Orange fall into an Urban Enterprise Zone where purchases made at specific merchants are taxed at 3.5%

instead of the statewide 7% .

@ahWd`[`Y ;aVk ?ad_Sf

The City of East Orange has operated under a Mayor-Council form of government since being established by a

special Charter in 1909 (City of East Orange, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section 9.X

of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+3*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

20 & 30 Evergreen
Place

Residential 200 units
20 & 30 Evergreen

Place
692/24

ND Planned

125 South Harrison Residential 103 units
125 South Harrison

711/10
None Planned

742 Park Avenue Residential 50+ units
742 Park Avenue

924/5.01
None Planned

144 South Harrison Residential 50+ units
144 South Harrison

710/17
None Planned

120 Halstead St. Residential 50+ units
120 Halstead St.

533/20.01
None In progress

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
KdiZ7 KA ; Kdi YZiZgb^cZY WZXVjhZ ediZci^Va cZl YZkZadebZci XdjaY cdi WZ adXViZY+
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GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+3*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20,
2007

Severe Weathers
and Inland and

Coastal Flooding
DR-1694 Yes

The City was severely impacted by this event
with flooding and power outages

June 10, 2008 Severe Weathers N/A N/A
The City was severely impacted by this event

with trees falling and power outages
March 12 –

April 15, 2010
Severe Weathers

and Flooding
DR-1897 Yes The City was severely impacted by this event

October 1,
2010

Strong Wind N/A N/A
The City was severely impacted by this event

with trees falling and power outages,

December 26-
27, 2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes

The City was severely impacted by this event.
Many people were stranded in their vehicles
during the storm and at least one person died

as result of the storm
August 26 –
September 5,

2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

The City was severely impacted by this event.
Many properties were flooded and/or without

power for an extended period.

October 29,
2011

Severe Weather DR-4048 Yes
The City was severely impacted by this event.

Many were without power for an extended
period

October 26 –
November 8,

2012
Hurricane Sandy

EM-3354
DR-4086

Yes
Yes

The City was severely impacted by this event.
Many properties were without power for an

extended period
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6+3+0 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the City of East Orange. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for City of East

Orange.

LST^W 6+3*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $3,506,254

Occasional 1212 Low
2,500-year MRP: $77,330,706

Extreme Temperature Damage estimate not available Frequent 3636 High

Flood 1% Annual Chance: $3,781,469 Frequent 1818 Medium

Geological Hazards
Exposed to Class B and Class

C:C:
$0$0 Rare 6 Low

Severe Weather

100-Year MRP: $3,180,261

Frequent 4848 High500-year MRP: $21,411,224

Annualized: $285,990

Winter Storm
1% GBS: $33,075,988

Frequent 5454 High
5% GBS: $165,379,942

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$0$0 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low
KdiZh7

V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the City of East Orange.

LST^W 6+3*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

East Orange,
City of

1111 1010 $100,750.00 0 0 4 5 6

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The municipality does not have any identified critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the flooding problem along the

channel of the Second River Tributary in the City of East Orange has long been recognized and studied. The

first comprehensive report on flooding problems of Second River Tributary in 1940 was stimulated by the

1938 flood. This report contained a master plan for the improvement of Second River Tributary, setting

channel slopes and improvements capable of carrying design flows with an expected frequency of 30 years

(FEMA FIS 2014).

Nishuane Brook has some reported flooding problems at the Dodd Street and Thomas Boulevard crossings.

Flood damages during the August 1971 storm (Hurricane Doria) consisted of damage to approximately a

dozen homes between Dodd Street and Lake Street along Second River Tributary. No specific damages were

reported for East Orange for the flood of August 1973, even though the reported magnitude of this flood was

on the same order as that of the 1971 flood in East Orange (FEMA FIS 2014).

In addition to the problems outlined above, there is local flooding in East Orange caused by poor pipe drainage

facilities along Summit Street and Melmore Gardens west of North Clinton Street, and at the street crossing at

the railroad and Fourth Avenue (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

# Power outages
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# Falling trees

# Overflow of “Second River” in 1st Ward

# Basement flooding throughout the City

# Flooding at Police headquarters- 15 N Munn Avenue, East Orange, NJ

# Flooding at Fire headquarters – 468 MLK, East Orange, NJ

# Sewer overflow and back-up onto streets and basements throughout the City.

# Central City Garage - 333 Glenwood Avenue, East Orange, NJ

# East Orange General Hospital - 300 Central Avenue, East Orange, NJ

# Elmwood Park – Elmwood Avenue

@addY

Recent storm events have led to an increase in flooding throughout East Orange. Municipal-owned,

commercial, and residential buildings have all suffered damage from flooding. Second River in the 1st Ward

section of the City has consistently overflowed. East Orange General Hospital has also suffered losses due to

flooding. The current outdated sewer infrastructure has overflowed and backed up into the streets and

basements throughout East Orange. Flooding during Hurricane Sandy restricted the utilization of many

emergency Points of Distribution (POD) and increased the amount of time it took for resources to get to

individuals in need.

JdlZg IjiV\Z

Recent storms have been powerful enough to down trees which in turn have downed electrical infrastructure.

As a result, the people of East Orange have been without power for an extended time due to the restoration

issues experienced.
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6+3+1 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the City of East Orange.

LST^W 6+3*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y State, Local
East Orange

Building Dept

Zoning Ordinance Y Local
Planning

Department
Chapter 50 Updated 2013

Subdivision Ordinance Y Local
Planning

Department
Chapter 50

2013

NFIP Flood Damage Prevention
Ordinance

N

Cumulative Substantial Damages N

Freeboard N

Growth Management N

Floodplain Management / Basin Plan N

Stormwater Management
Plan/Ordinance

Y State
Department

of Public
Works

Ordinance #15
Adopted NJDEP rules

Comprehensive Plan / Master Plan/
General Plan

Y Local
Planning

Dept.
2010 presently being updated

Capital Improvements Plan N

Site Plan Review Requirements Y Local
Planning

Dept
Chapter 50

Open Space Plan Y Local
Open Space

Board
2013

Stream Corridor Management Plan N/A

Watershed Management or Protection
Plan

Y Local
Water

Commission

Economic Development Plan N Under development

Comprehensive Emergency
Management Plan

Y Local
Emergency

Management
2013

Emergency Response Plan N

Post Disaster Recovery Plan N

Post Disaster Recovery Ordinance N
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LST^W 6+3*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

N/A

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the City of East Orange.

LST^W 6+3*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Planning Department

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Public Works

Planners or engineers with an understanding of natural
hazards

Y Public Works

NFIP Floodplain Administrator
Y

Lloyd Raheem, Zoning Officer/Property Maintenance,

Building Department

Surveyor(s) Y Public Works
Personnel skilled or trained in “GIS” applications Y Public Works
Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Emergency Management
Grant Writer(s) Y Planning Department
Staff with expertise or training in benefit/cost analysis Y City Administrator
Professionals trained in conducting damage
assessments

Y Planning Department

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the City of East Orange.

LST^W 6+3*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Planning Department

Capital Improvements Project Funding Yes – Finance Department

Authority to Levy Taxes for specific purposes Yes – City Council

User fees for water, sewer, gas or electric service Yes – Water Department

Impact Fees for homebuyers or developers of new
development/homes

Yes

Incur debt through general obligation bonds Yes – City Council & Water Department

Incur debt through special tax bonds Yes through Parking Department, Housing and Water
Commission

Incur debt through private activity bonds Yes – City Council & Water Department

Withhold public expenditures in hazard-prone areas NoNo
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LST^W 6+3*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Mitigation grant programs Yes – Emergency Management

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the City of East Orange.

LST^W 6+3*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Lloyd Raheem, Zoning Officer/Property Maintenance

@addY PjacZgVW^a^in MjbbVgn

Within East Orange City, there are currently 290 NFIP policies in force. The total premiums in force is

$528,751. The total insurance in force is $61,838,500. 158 claims have been made as of August 31, 2013 with
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117 closed losses, 0 open losses, and 41 Closed Without Payment (CWOP) losses. Total payout for the claims

is $954,986.

LZhdjgXZh

In East Orange City, the responsibilities of the floodplain manager include obtaining a development permit

before construction/development begins in a Special Flood Hazard Area. This permit is reviewed by the

Construction Code Official and should include: plans in duplicate drawn to scale showing the nature, location,

dimensions, and elevations of the area in question, existing or proposed structures, fill, storage of materials,

drainage facilities, and the location of the foregoing. A submission of this nature is in compliance with Local

Code 95-7.

=dbea^VcXZ B^hidgn

East Orange City is currently in good standing in the NFIP. The current floodplain manager, Lloyd Raheem,

has no knowledge of when the most recent Community Assistance Visit (CAV) took place. At this time, there

is no need for a CAV to be conducted.

LZ\jaVidgn

East Orange City floodplain management regulations current meet FEMA and New Jersey minimum

requirements. It is the responsibility of the Construction Code Official to enforce the Flood Damage

Prevention Ordinance.

<a__g`[fk JSf[`Y KkefW_

The City does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

The 2008 Plan identified addressing train station flooding as a mitigation action. The City continues to work

with NJ Transit to address parking capacity, address flooding of the train stations viaduct and underpasses.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. In addition, the community identified

specific integration activities that will be incorporated into municipal procedures. The following provides a

brief summary of how the City currently integrates mitigation into their daily operations.

The City’s Master Plan considers hazard areas as part of the Land Use Element. A goal of the Master Plan is

to ‘Promote sound land use planning in areas where flooding occurs by limiting impervious cover, providing

best management practices, and stormwater management controls.’

One of the Land Use and Zoning objectives of the City’s Master Plan is ‘To improve range, quality and cost-

effectiveness of community services and facilities.’ To assist with achieving this goal, the City identified

critical facilities that are in need of backup power to ensure continuity of operations: Fire Stations 2, 3, 5 and

the City Garage. These actions are listed in Table 9.6-10.

One of the Community Facilities, Recreation and Open Space objectives identified is to address flooding

issues through routine maintenance and upgrading of the stormwater system. The City has identified a new

mitigation action (East Orange-7) to evaluate stormwater capacity City wide and develop mitigation actions to

address flooding issues. Refer to Table 9.6-10.

As part of the City’s Element X – Action Plan in their Comprehensive Master Plan, the City identifies the

following actions:

# Incorporate Stormwater Management Plan recommendations for best management practices and

zoning revisions as part of any zoning ordinance revision.

# Address flooding in Ward 5.

The City has their ordinances and flood protection measures available on their website. Please visit the City of

East Orange website at http://www.eastorange-nj.gov for further information.
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6+3+2 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+3*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Emergency Operations Plan in case
of aircraft accident or hazmat spill

Discontinued

This mitigation action will be
discontinued from the 2015 plan update.
Emergency response departments and
resources are available for these
potential incidents.

2: Reconstruction of Second River
channel walls; design phase funded for
replacement channel structure,
construction unfunded

Continuous

This mitigation action will continue to
be part of the 2015 plan update.
Funding and personnel issues have
prevented this action from being
completed.

3: Roadway infrastructure
Discontinued
Need update from ChrisNeed update from Chris

This mitigation action will be
discontinued from the 2015 plan update.
Engineering and Roadway Department
maintain records of roadway
infrastructure and needed repairs.
Consultation was had with Engineering
and a new initiative regarding
infrastructure has been added for this
plan update.

4: Train stations Continuous

The City of East Orange has no
jurisdictional responsibility regarding NJ
Transit Train Stations.
The City continues to work with NJ
Transit to address parking capacity,
address flooding of the train stations
viaduct and underpasses.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The City has identified the following mitigation projects/activities that have also been completed but were not

identified in the previous mitigation strategy in the 2007 Plan:

# Almost the entire length of Nishuane Brook in the City of East Orange was constructed to include

concrete sidewalls and inverts (FEMA FIS 2014).

# Culverts have also been installed at all the street crossings. These improvements, designed to contain

the 2-percent-annual-chance flood, were not enough to prevent some local flooding during the August

1973 storm (FEMA FIS 2014).
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IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The City participated in a mitigation action workshop in March 2014 and was provided the following FEMA

publications to use as a resource as part of their comprehensive review of all possible activities and mitigation

measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for Floodprone

Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural Hazards’

(January 2013). In June 2014, the City participated in a second workshop and was provided the results to the

risk assessment to further assist with the identification of mitigation actions.

Table 9.6-8 summarizes the comprehensive-range of specific mitigation initiatives the City would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.6-9 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2)-4
DVcjVgn .,-1

6+3+3 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+3+4 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the City of East Orange that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the City of East Orange has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+3+5 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2)-5
DVcjVgn .,-1

?[YgdW 6+3*.+ <[fk aX >Sef HdS`YW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).,
DVcjVgn .,-1

?[YgdW 6+3*/+ <[fk aX >Sef HdS`YW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).-
DVcjVgn .,-1

Action Number: East Orange- 1 (NEW/LOI)

Mitigation Action/Initiative: Fire Station #2 Generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Storm, Severe Weather, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Power loss, continuity of operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Tree Trimming-remove tree branches that may fall onto power lines

causing power outages. This is currently being done as existing town

maintenance, to protect feeder lines, but doesn’t help with primary or

secondary lines off Town property.

.* Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the

lines.

/* Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Purchase generator for Fire Station #2 to provide continuity of operations and
maintain public service

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
1.2
6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of public service

>ef[_SfWV <aef $50,000

Id[ad[fk' HIGH

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, City budget

L[_W^[`W Xad <a_b^Wf[a` Short Term



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2)..
DVcjVgn .,-1

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2)./
DVcjVgn .,-1

Action Number: East Orange- 1 (NEW/LOI)

Mitigation Action/Initiative: Fire Station #2

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).0
DVcjVgn .,-1

Action Number: East Orange- 1 (NEW/LOI)

Mitigation Action/Initiative: East Orange Fire Station 3 generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Storm, Severe Weather, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Power loss, continuity of operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

.* Tree Trimming-remove tree branches that may fall onto power lines

causing power outages. This is currently being done as existing town

maintenance, to protect feeder lines, but doesn’t help with primary or

secondary lines off Town property.

.* Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the

lines.

/* Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Purchase generator for Fire Station #2 to provide continuity of operations and
maintain public service

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
1.2
6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of public service

>ef[_SfWV <aef $50,000

Id[ad[fk' HIGH

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, City budget

L[_W^[`W Xad <a_b^Wf[a` Short Term



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).1
DVcjVgn .,-1

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).2
DVcjVgn .,-1

Action Number: East Orange- 1 (NEW/LOI)

Mitigation Action/Initiative: East Orange Fire Station 3 generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).3
DVcjVgn .,-1

Action Number: East Orange-1 (NEW/LOI)

Mitigation Action/Initiative: East Orange Fire Station 5 generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @dVhiVa Oidgb) OZkZgZ SZVi]Zg) OZkZgZ S^ciZg Oidgb) BVgi]fjV`Z

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 MdlZg adhh) Xdci^cj^in d[ deZgVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

/* Tree Trimming-remove tree branches that may fall onto power lines

causing power outages. This is currently being done as existing town

maintenance, to protect feeder lines, but doesn’t help with primary or

secondary lines off Town property.

.* Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the

lines.

/* Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Purchase generator for Fire Station #2 to provide continuity of operations and
maintain public service

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
1.2
6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of public service

>ef[_SfWV <aef $50,000

Id[ad[fk' HIGH

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, City budget

L[_W^[`W Xad <a_b^Wf[a` Short Term



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).4
DVcjVgn .,-1

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2).5
DVcjVgn .,-1

Action Number: East Orange-1 (NEW/LOI)

Mitigation Action/Initiative: East Orange Fire Station 5 generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#+/ 2MW\ RJ 4EVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*2)/,
DVcjVgn .,-1

Action Number: East Orange-1 (NEW/LOI)

Mitigation Action/Initiative: East Orange City Garage generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Storm, Severe Weather, Severe Winter Storm, Earthquake

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Power loss, continuity of operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

0* Tree Trimming-remove tree branches that may fall onto power lines

causing power outages. This is currently being done as existing town

maintenance, to protect feeder lines, but doesn’t help with primary or

secondary lines off Town property.

.* Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the

lines.

/* Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an

independent section of the local grid – this is typically technically infeasible and

cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Purchase generator for East Orange Garage to provide continuity of operations
and maintain public service

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
1.2
6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of public service

>ef[_SfWV <aef $50,000

Id[ad[fk' HIGH

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe FEMA Hazard Mitigation Grant Program, City budget

L[_W^[`W Xad <a_b^Wf[a` Short Term
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JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: East Orange-1 (NEW/LOI)

Mitigation Action/Initiative: East Orange City Garage generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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Action Number: East Orange-2 (NEW/LOI)

Mitigation Action/Initiative: Reconstruction of Second River channel

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $2,000,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` DPW, Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
External sources, general revenue

L[_W^[`W Xad <a_b^Wf[a`
Design complete- < 3 months
Construction complete- 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: East Orange-2 (NEW/LOI)

Mitigation Action/Initiative: Reconstruction of Second River channel

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
GZY^jb
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Action Number: East Orange-4

Mitigation Action/Initiative: Evaluate Stormwater capacity and develop mitigation actions to address

flooding

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef High

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` DPW, Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
External sources, general revenue

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: East Orange-4 (OLD 2)

Mitigation Action/Initiative: Evaluate Stormwater capacity and develop mitigation actions to address

flooding

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
GZY^jb
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6+4 ;adagYZ aX >eeWj ?W^^e

This section presents the jurisdictional annex for the Borough of Essex Fells.

6+4+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Donald Allen, Deputh OEM.Coordinator/Lt
255 Roseland Ave, Essex Fells
973-226-3000
dallen@essexfellspd.orgdallen@essexfellspd.org

John Schmunk, Deputy OEM Coordinator/Sergeant
255 Roseland Ave, Essex Fells
973-226-3000
jschmunk@essexfellspd.orgjschmunk@essexfellspd.orgjschmunk@essexfellspd.org

6+4+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Borough of Essex Fells was 2,113.

EaUSf[a`

According to the U.S. Census Bureau, the Borough has a total land area of 1.418 square miles, of which 1.412

square miles is land and 0.006 square miles is water.

;d[WX A[efadk

The name Essex Fells was derived from the name of the County in which it resides and one of the founders of

the Suburban Land Company, John f. Fell), who helped create the new residential community. An ordinance

passed in 1928 limited commercial activity to single three-story buildings that are constructed to look like a

house (The Borough of Essex Fells, New Jersey, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Borough of Essex Fells operates under the borough form of government which consists of a Mayor and

six-member Council. The Council is elected at-large every three years on a staggering basis with two seats

coming up for election every year. The Mayor is elected every four years (The Borough of Essex Fells, New

Jersey, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

Essex Fells did not note any major residential or commercial development, or major infrastructure

development planned for the next 5 years in the municipality.
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6+4+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+4*.+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W& <ag`fk =We[Y`SfWV8

Kg__Sdk aX

=S_SYWe,EaeeWe

April 14-20, 2007
Severe Weathers and
Inland and Coastal

Flooding
DR-1694 Yes

Residential basement
flooding. Police, Fire
and DPW overtime

costs.

March 12 – April 15,
2010

Severe Weathers and
Flooding

DR-1897 Yes

Roadways closed due
to flooding.

Residential basement
flooding. Debris

removal. Police, Fire,
and DPW overtime ref.
emergency protective

measures.

December 26-27, 2010
Severe Winter Storm

and Snowstorm
DR-1954 Yes

Excessive snow
removal and traffic

issues.

August 26 –
September 5, 2011

Hurricane Irene
EM-3332
DR-4021

Yes

Roadways flooded,
residential basement
flooding, roadway

closures, debris
removal. Police, Fire,

and DPW overtime ref.
emergency protective

measures.

October 26 –
November 8, 2012

Hurricane Sandy
EM-3354
DR-4086

Yes

Power outages, police,
fire service calls,
debris removal.

Police, Fire, and DPW
overtime ref.

emergency protective
measures.



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*3)/
DVcjVgn .,-1

6+4+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Borough of Essex Fells. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Borough of Essex

Fells.

LST^W 6+4*/+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $333,917

Occasional 1212 Low
2,500-year MRP: $7,654,994

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $0$0 Frequent 1818 Medium

Geological
Hazards

Exposed to Class B and Class

C:C:
$291,200 Rare 6 Low

Severe Weather

100-Year MRP: $516,839

Frequent 4848 High500-year MRP: $3,036,523

Annualized: $31,493

Winter Storm
1% GBS: $3,728,401

Frequent 5454 High
5% GBS: $18,642,005

Wildfire

Estimated Value Exposed to

Extreme, Very High and

High:

$1,303,100 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

Notes:
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-
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X+X+ Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Borough of Essex Fells.

LST^W 6+4*0+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Essex Fells,

Borough of
1111 1010 $100,750.00 0 0 4 5 6

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), Flooding within the Borough of Essex

Fells usually occurs as a result of heavy rainfall from localized thunderstorms and hurricanes during the

summer and fall months. Because of the low permeability of certain soils, the high degree of development, and

the borough's inadequate storm sewers, some areas are subject to frequent flooding and ponding of surface

water. The basements of five houses along Devon Road and one house along Hawthorne Road in Essex Fells

suffered considerable damage from flooding during Tropical Storm Doria in August 1971. The flood of August

2, 1973, had a 83-year recurrence interval measured at the nearest upstream gage (No. 01379500) to

confluence with Passaic River, and had a less than 10-year recurrence interval measured at the nearest

downstream gage (No. 01381900) at Pine Brook. The length of record of the upstream gage is from 1903 to

1911, and 1937 to the present, and the latter is from 1966 to the present. The flood of April 6-7, 1984,

measured with the aforementioned gages, had a less than a 10-year recurrence interval upstream and a 44-year

recurrence interval downstream. Floodwaters resulting from Hurricane Irene on August 29-30, 2011, measured

at the same gages, had a recurrence interval of 16 years upstream and 22 years downstream (FEMA FIS 2014).
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6+4+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Borough of Essex Fells.

LST^W 6+4*1+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Local Building

Department

Adopted 12/21/1976, Chapter 103

pg. 103:1

Zoning Ordinance Y Local Zoning

Department

Adopted 8/11/1931, Chapter 132

pg.5-6

Subdivision Ordinance Y Local Planning Board Adopted 6/15/2004, 170:48

NFIP Flood Damage Prevention

Ordinance

Y Local Building

Department

Adopted 12/18/1979, Updated

6/5/2007, Chapter 141

Cumulative Substantial Damages

Freeboard

Growth Management Y Local Planning Board Adopted 4/16/1996, 170:50

Floodplain Management / Basin Plan

Stormwater Management

Plan/Ordinance

Y Local Engineering

Department

Adopted 6/7/2005, 241:1

Comprehensive Plan / Master Plan/

General Plan

Y Local Planning Board Adopted 7/19/1983, 5-12

Capital Improvements Plan Y Local All Department

Heads

Capital Budget is revised annually

Site Plan Review Requirements

Open Space Plan

Stream Corridor Management Plan

Watershed Management or Protection

Plan

Economic Development Plan

Comprehensive Emergency

Management Plan

Y Local OEM Adopted 3/2014

Emergency Response Plan Y Local OEM Adopted 3/2014

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances

(i.e., critical or sensitive areas)]
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Borough of Essex Fells.

LST^W 6+4*2+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering

Planners or engineers with an understanding of natural
hazards

Y Engineering

NFIP Floodplain Administrator Y Frank Zichelli, Engineer

Surveyor(s) N Outsourced as needed

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y OEM

Grant Writer(s) Y Engineering/Department Heads

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Borough of Essex Fells.

LST^W 6+4*3+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Borough generally does not meet grant qualifications

Capital Improvements Project Funding Yes – Finance

Authority to Levy Taxes for specific purposes Yes – Mayor and Council

User fees for water, sewer, gas or electric service Yes – Mayor and Council; Water and Sewer

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes – Mayor and Council

Incur debt through special tax bonds Yes – Mayor and Council

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes

Other N/A
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Borough of Essex Fells.

LST^W 6+4*4+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Frank Zichelli, Engineer

@addY PjacZgVW^a^in MjbbVgn

Refer to the flood vulnerability assessment in this plan.

LZhdjgXZh

Construction Code Official, Carl E. Thunell is FPA

=dbea^VcXZ B^hidgn

Not available at this time.
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LZ\jaVidgn

Adopted 12/18/1979, Updated 6/5/2007, Chapter 141

<a__g`[fk JSf[`Y KkefW_

The Borough does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None identified at this time.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. In addition, the community identified

specific integration activities that will be incorporated into municipal procedures. The following summarizes

how the Borough currently integrates hazard mitigation into government operations.

Day-to-Day Operations: The Borough maintains a Twitter account to update residents on events.

The Borough of Essex Fells recognized the need for flood plain management and, in April 1977, a preliminary

ordinance was adopted at a Planning Board meeting. This ordinance defines the flood hazard area as specified

on the Special Flood Hazard Area Map prepared by FEMA. Chapter 141: Flood Damage Prevention was

adopted by the Mayor and Council of the Borough of Essex Fells, December 18, 1979, by Ordinance No. 79-

455 (Ch. 15.16 of the 1992 Code) and amended in its entirety June 5, 2007, by Ordinance No. 2007-829

(FEMA FIS 2014).

In July 2013, the Planning Board initiated Master Plan updates, which include incorporating the current

environmental and stormwater management elements into the Master Plan (FEMA FIS 2014).

The Borough has their ordinances and flood protection measures available on their website. Please visit the

Borough of Essex Fells website at http://www.essexfellsboro.com for further information (FEMA FIS 2014).
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6+4+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+4*5+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

Upgrade security system for water
utility

No progress

Funding and personnel issues have
prevented this action from being

completed. This action will be included
in the 2015 plan update

Auxiliary power for water utility to
mitigate loss of potable water during

power outages
No progress

Funding and personnel issues have
prevented this action from being

completed. This action will be included
in the 2015 plan update

Pine Brook flooding No progress

Funding and personnel issues have
prevented this action from being

completed. This action will be included
in the 2015 plan update

Emergency Response Plan Completed
Police, OEM and DPW have

collaborated to develop an internal
traffic plan.

Traffic Diversion Plan Completed
Police, OEM and DPW have

collaborated to develop an internal
traffic plan

Vulnerability Assessment Discontinued

Funding and personnel issued have
prevented this action from being
completed. This action will be

discontinued

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

None noted
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The Borough participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.7-9 summarizes the comprehensive-range of specific mitigation initiatives the Borough would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.7-10 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn -2
DVcjVgn .,-1

6+4+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+4+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Borough of Essex Fells that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Borough of Essex Fells has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+4+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn -3
DVcjVgn .,-1

?[YgdW 6+4*.+ ;adagYZ aX >eeWj ?W^^e ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn -4
DVcjVgn .,-1

?[YgdW 6+4*/+ ;adagYZ aX >eeWj ?W^^e ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn -5
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power to Borough Hall and Police

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg Fdhh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Fdhh d[ edlZg id <dgdj\] BVaa VcY Jda^XZ+JjWa^X MV[Zin *

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Jgdk^YZ ZbZg\ZcXn edlZg hdjgXZ Vi ZVX] V[[ZXiZY adXVi^dc*

.* >d cdi]^c\* N]^h ^h Vc jcVXXZeiVWaZ dei^dc*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Jgdk^YZ eZgbVcZci WVX`je \ZcZgVidg Vi <dgdj\] BVaa VcY Jda^XZ+JjWa^X

MV[Zin

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
-*.

2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& =dci^cj^in d[ deZgVi^dch

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ ?hhZm @Zaah

EaUS^ I^S``[`Y FWUZS`[e_
=Ve^iVa CbegdkZbZci JaVc

IafW`f[S^ ?g`V[`Y KagdUWe
<dcY IgY^cVcXZ VcY @?G; VaadXVi^dc*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .,
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power to Borough Hall, DPW, and Public Safety.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Preliminary design completed

Ia^[f[US^ 1

EWYS^ 1 Borough owns all involved properties

?[eUS^ 1 Local financing and FEMA allocation

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 OEM

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .-
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power to Department of Public Works

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg Fdhh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Fdhh d[ edlZg id >ZeVgibZci d[ JjWa^X Qdg`h*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Jgdk^YZ ZbZg\ZcXn edlZg hdjgXZ Vi ZVX] V[[ZXiZY adXVi^dc*

.* >d cdi]^c\* N]^h ^h Vc jcVXXZeiVWaZ dei^dc*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Jgdk^YZ eZgbVcZci WVX`je \ZcZgVidg Vi >ZeVgibZci d[ JjWa^X Qdg`h

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
-*.

2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& =dci^cj^in d[ deZgVi^dch

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ ?hhZm @Zaah

EaUS^ I^S``[`Y FWUZS`[e_
=Ve^iVa CbegdkZbZci JaVc

IafW`f[S^ ?g`V[`Y KagdUWe <dcY IgY^cVcXZ VcY @?G; VaadXVi^dc*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn ..
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power Department of Public Works.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Preliminary design completed

Ia^[f[US^ 1

EWYS^ 1 Borough owns all involved properties

?[eUS^ 1 Local financing and FEMA allocation

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 OEM

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn ./
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power to First Aid Squad

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg Fdhh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Fdhh d[ edlZg id @^ghi ;^Y MfjVY*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Jgdk^YZ ZbZg\ZcXn edlZg hdjgXZ Vi ZVX] V[[ZXiZY adXVi^dc*

.* >d cdi]^c\* N]^h ^h Vc jcVXXZeiVWaZ dei^dc*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Jgdk^YZ eZgbVcZci WVX`je \ZcZgVidg Vi @^ghi ;^Y MfjVY

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
-*.

2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& =dci^cj^in d[ deZgVi^dch

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ ?hhZm @Zaah

EaUS^ I^S``[`Y FWUZS`[e_
=Ve^iVa CbegdkZbZci JaVc

IafW`f[S^ ?g`V[`Y KagdUWe
<dcY IgY^cVcXZ VcY @?G; VaadXVi^dc*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .0
DVcjVgn .,-1

Action Number: Essex Fells-1 (NEW/LOI)

Mitigation Action/Initiative: Emergency back-up power to First Aid Squad.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Preliminary design completed

Ia^[f[US^ 1

EWYS^ 1 Borough owns all involved properties

?[eUS^ 1 Local financing and FEMA allocation

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 OEM

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .1
DVcjVgn .,-1

Action Number: Essex Fells-2 (OLD)

Mitigation Action/Initiative: Upgrade security system for water utility

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Upgrade security system for water utility

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough, OEM, Water Utility

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
Homeland Security Grants, County, Municipal Budgets

L[_W^[`W Xad <a_b^Wf[a` M]dgi >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .2
DVcjVgn .,-1

Action Number: Essex Fells-2 (OLD)

Mitigation Action/Initiative: Upgrade security system for water utility

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .3
DVcjVgn .,-1

Action Number: Essex Fells-3 (OLD)

Mitigation Action/Initiative: Auxiliary power for Water Utility

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Fdhh d[ ediVWaZ lViZg Yjg^c\ edlZg djiV\Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Auxiliary power for water utility to mitigate loss of potable water during power

outages

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough, OEM, Water Utility

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
HMA, HMGP, Homeland Security

L[_W^[`W Xad <a_b^Wf[a` M]dgi >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .4
DVcjVgn .,-1

Action Number: Essex Fells-3 (OLD)

Mitigation Action/Initiative: Auxiliary power for water utility

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn .5
DVcjVgn .,-1

Action Number: Essex Fells-4 (OLD)

Mitigation Action/Initiative: Flood Study of Pine Brook

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf -*.( .*.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
H;

;W`WX[fe %^aeeWe Sha[VWV& GZY^jb

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough Engineer, Floodplain Administrator

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
Gjc^X^eVa <jY\Zi

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /,
DVcjVgn .,-1

Action Number: Essex Fells-4 (OLD)

Mitigation Action/Initiative: Flood Study of Pine Brook

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /-
DVcjVgn .,-1

Action Number: Essex Fells-5 (NEW)

Mitigation Action/Initiative: Prioritize flood hazard mitigation alternatives for at risk properties

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @addYZY VgZVh6 IkVa LdVY( LdhZaVcY ;kZcjZ VcY Bdaan FVcZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Prioritize flood hazard mitigation alternatives for at risk properties within the floodplain,

including those that have been identified as repetitive loss, such as acquisition/relocation,

or elevation depending on feasibility. The parameters for feasibility for this initiative

would be: funding, benefits versus costs and willing participation of property owners.

Implement as funding becomes available.

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf -*.( .*.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] ?c\^cZZg^c\ VcY H@CJ @J;

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
@?G; BG;( FdXVa bViX]

L[_W^[`W Xad <a_b^Wf[a` >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

'JWXWd fa bd[ad[f[lSf[a` fST^W+



@IGWMRQ .#,/ 1RURXKL RJ 4VVI[ 5IOOV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /.
DVcjVgn .,-1

Action Number: Essex Fells-5 (NEW)

Mitigation Action/Initiative: Prioritize flood hazard mitigation alternatives for at risk properties

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#-/ ARZQVLMS RJ 5EMUJMIOH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*4)-

DVcjVgn .,-1

6+5 Lai`eZ[b aX ?S[dX[W^V

This section presents the jurisdictional annex for the Township of Fairfield.

6+5+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Lawrence Gonnallo, Engineer
230 Fairfield Road, Fairfield, NJ 07004
Phone: 973-882-2727
E-mail: lgonnello@fairfieldnj.orglgonnello@fairfieldnj.org

William Smith, OEM Coordinator
230 Fairfield Road, Fairfield, NJ 07004
Phone: 973-882-2740
E-mail: wsmith@fairfieldnj.orgwsmith@fairfieldnj.org

6+5+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Fairfield was 7,466.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 10.46 square miles, of which

10.296 square miles is land and 0.164 square miles is water.

;d[WX A[efadk

In 1669, the Dutch settled along the Passaic River in the area now known as Fairfield Township. The land was

purchased from Native Americans and named Gansegat, which is Dutch for “duck’s pond” (Township of

Fairfield, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Fairfield Township has operated as a Small Municipality Plan C form of government since 1962 (Township of

Fairfield, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section 9.8-

7 of this annex which illustrates the hazard areas along with the location of potential new development.



@IGWMRQ .#-/ ARZQVLMS RJ 5EMUJMIOH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*4).

DVcjVgn .,-1

LST^W 6+5*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Oak Park Construction Residential 18 units
Block 4701/Lots

3.05,06,08
ND

Preliminary
approval

Oak Park Construction Residential 18 units B: 5003 L: 3

Wildfire:
Moderate, 1%
Flood: A Zone

0.2% Flood
NEHRP: D

Preliminary
approval

Oak Park Construction Residential 18 units B: 4701 L: 3.03

Wildfire:
Moderate, 1%
Flood: A Zone

0.2% Flood
NEHRP: D

Preliminary
approval

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
KdiZ7 KA ; Kdi YZiZgb^cZY WZXVjhZ ediZci^Va cZl YZkZadebZci XdjaY cdi WZ adXViZY+

6+5+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+5*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-
20, 2007

Severe Weathers
and Inland and

Coastal Flooding
DR-1694 Yes

The Township experienced closed roads due to
flooding, evacuation of flooded areas of the Township,

opening of shelters, and the sanitary sewer system
being compromised. Commercial Street was closed
due to flooding. Private dwellings and commercial

properties were damaged; public assistance was
requested.

March 12 –
April 15,

2010

Severe Weathers
and Flooding

DR-1897 Yes

The Township experienced closed roads due to
flooding, evacuation of flooded areas of the Township,

opening of shelters, and the sanitary sewer system
being compromised. Commercial Street was closed
due to flooding. Private dwellings and commercial

properties were damaged; public assistance was
requested.

December
26-27, 2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Public Assistance requested, Overtime for Public

Works for snow removal.

August 26 –
September

5, 2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

The Township experienced closed roads due to
flooding, evacuation of flooded areas of the Township,

opening of shelters, and the sanitary sewer system
being compromised. Commercial Street was closed
due to flooding. Private dwellings and commercial

properties were damaged; public assistance was



@IGWMRQ .#-/ ARZQVLMS RJ 5EMUJMIOH
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LST^W 6+5*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

requested. The Township requested assistance from the
National Guard, Essex County OEM, and the sheriff’s
office. Overtime for police, OEM staff, fire and DPW.

October 29,
2011

Severe Weather DR-4048 Yes
Trees down at residential properties causing damage to

homes. Public assistance was requested. The DPW
had overtime due to debris removal.

October 26
–

November
8, 2012

Hurricane Sandy
EM-3354
DR-4086

Yes
Yes

Warming and charging shelter was open due to loss of
power. There were large-scale utility outages in the

Township. Private dwellings and commercial
properties were damaged due to downed trees and

power outages. DPW removed debris. Overtime for
police, fire, and DPW. The Township requested public

assistance.

6+5+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Fairfield. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Township of

Fairfield.

LST^W 6+5*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $5,194,775

Occasional 3232 High
2,500-year MRP: $84,041,089

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $196,854,299 Frequent 4242 High

Geological Hazards
Exposed to Class B and Class

C:C:
$370,000 Rare 6 Low

Severe Weather

100-Year MRP: $1,065,530

Frequent 4848 High500-year MRP: $10,654,877

Annualized: $109,182

Winter Storm
1% GBS: $18,518,899

Frequent 5454 High
5% GBS: $92,594,495
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LST^W 6+5*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Wildfire

Estimated Value Exposed to

Extreme, Very High, and

High:

$23,819,300 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V*V* ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W*W* P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X*X* Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y*Y* Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z*Z* P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Fairfield.

LST^W 6+5*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+ Eaee

Idab+

%.&

" Ia^[U[We [`

.# ?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Fairfield,
Township of

1,148 1,670 $64,058,476.00 154 9191 973 1,117 3131

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY VgZ

hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ adhh
egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).
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LST^W 6+5*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.# 9``gS^ <ZS`UW -+/# 9``gS^ <ZS`UW
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Township of
Fairfield

1 1 4 4 2 1 1 1 4 5 6

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the low-lying area of the wide

floodplain of the Passaic River comprises much of the Township of Fairfield and forms a large natural storage

area. Floodwaters from the Pompton River enter this storage area from the north near the Two Bridges area.

During large floods, Beatties Dam, which is located above Little Falls, constricts the river section enough to

cause floodwaters from the Pompton River to enter the Passaic River, flowing in both an upstream and

downstream direction at the point where the two rivers join (Richard P. Browne Associates, 1975 and 1976).

The storage area thus contains flows from the Passaic River and the Pompton River (FEMA FIS 2014).

The flood peaks from the Pompton River are reduced and retarded somewhat due to the lake and reservoir

storage on the northern upland tributaries and the valley storage between Pompton Lakes and Two Bridges.

According to a USACE analysis, the Pompton River peak reaches the Passaic River approximately 12 to 18

hours before the Passaic River peaks. The southern upland tributaries of the Passaic River are as precipitous as

the northern tributaries, but they join the Passaic River at widely separated points which results in

desynchronization of their peaks. They are greatly affected by the large valley storage in the lower reaches and

are, therefore, low flood producers into the Passaic River floodplains (FEMA FIS 2014).

The Passaic River borders Fairfield Township on three sides. Residential and commercial properties along the

Passaic River are prone to being flooded. In the Northeast corner of the Township, the Passaic and Pompton

Rivers converge and localized flooding can be damaging. Township owned infrastructure such as the sanitary

sewer system and Fire House nearby have been previously damaged during flood events in this area.

With approximately 70% of property and structures in the Township of Fairfield located in SHFAs the

community encourages residents to explore flood protection measures such as drainage maintenance and

improvements, wet and dry flood proofing and elevating (FEMA FIS 2014).
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6+5+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Fairfield.

LST^W 6+5*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y State IBC DCA

Zoning Ordinance Y Local Chapter 45 Zoning

Subdivision Ordinance Y Local Chapter 42 Zoning

NFIP Flood Damage Prevention
Ordinance

Y Local Chapter 45 Construction

Cumulative Substantial Damages Y Local Construction Floodplain Ordinance Chapter45

Freeboard

Growth Management

Floodplain Management / Basin Plan Y Local Chapter 45 Construction

Stormwater Management
Plan/Ordinance

Y Local Section 42-10 Engineering

Comprehensive Plan / Master Plan/
General Plan

Y Local Chapter 45 Zoning

Capital Improvements Plan

Site Plan Review Requirements Y Local Chapter 45 Zoning

Open Space Plan

Stream Corridor Management Plan

Watershed Management or Protection
Plan

Economic Development Plan

Comprehensive Emergency
Management Plan

Y Local Emergency
Operation Plan

Fairfield OEM

Emergency Response Plan
Y Local Emergency

Operation Plan
Fairfield OEM

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Y State Division of

Consumer

Affairs

N.J.A.C. 13:45A-29.1
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Fairfield.

LST^W 6+5*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

N

Planners or engineers with an understanding of natural
hazards

N

Floodplain Administrator Y Building Department

Surveyor(s) N

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Emergency Management

Grant Writer(s) N

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Fairfield.

LST^W 6+5*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community Development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas, or electric service Yes

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds Yes

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes
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?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Fairfield.

LST^W 6+5*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) 6 April 2013

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NPNP

Firewise NPNP
KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Phil Cheff, CFM, Construction Official

@addY PjacZgVW^a^in MjbbVgn

Fairfield Township maintains a list of flood-damaged properties along with the interest in mitigation expressed

by the property owner. Over 950 residential and 750 commercial properties received Substantial Damage

determinations after Hurricane Irene. Of the 940 residential properties damaged, 250 property owners have
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expressed an interest in mitigation. Funding sources for mitigation projects include Increased Cost of

Compliance (ICC), grants, and Green Acres funding grants.

LZhdjgXZh

The Fairfield Construction Official, Phil Cheff, CFM, is the designated floodplain manager. Responsibilities

of the floodplain manager include: permit reviews, inspections, damage assessments, record keeping, GIS, and

public education and outreach. Fairfield Township is currently a participating community in the Community

Rating System (CRS) program with a rating of 6. Additional training and seminars on floodplain management

would be welcomed.

=dbea^VcXZ B^hidgn

Fairfield Township is currently in good standing in the NFIP. The most recent Community Assistance Visit

(CAV) was completed in 2013 during the reauthorization of their CRS program.

LZ\jaVidgn

Floodplain management regulations exceed the minimum set forth by both FEMA and New Jersey. Additional

ordinances and programs help support the implementation of floodplain management within Fairfield

Township.

<a__g`[fk JSf[`Y KkefW_

The municipality does participate in the Community Rating System (CRS) program. The Township entered

the CRS program on May 1, 2013 and is current. The Township has a class rating of 6 which is a 20%

discount for Special Flood Hazard Areas and a 10% for non-Special Flood Hazard Areas.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.8-11

presented later in this annex.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Township is a participant in CRS and is currently a class rating 6.

On the Township’s website there is a link to Swift911, a notification system so residents may receive

important information from the Town during times of natural hazard events.

With approximately 70% of property and structures in the Township of Fairfield located in SHFAs the

community encourages residents to explore flood protection measures such as drainage maintenance and

improvements, wet and dry flood proofing and elevating (FEMA FIS 2014).

The Township ordinance restricts construction in floodplain areas in accordance with FEMA's land-use

regulation requirements (FEMA FIS 2014).

The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Fairfield website at http://www.fairfieldnj.org/index.html for further information (FEMA FIS

2014).

The Township will establish a community resilience committee/advisor. In addition, the Township will work

with the local school district and assist with identifying joint mitigation projects. Please refer to Table 9.8-11

which summarizes the proposed mitigation actions for this update.
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6+5+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+5*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Lower 72” water lines Discontinued The Township has no authorization from
United Water/Jersey City. This initiative
will not be carried over into the current

mitigation strategy.

2: Evacuation plan for Two Bridges Complete Completed 2014.

3: Purchase flood prone properties
through Blue Acres Program

Continuous Properties will be purchased as grants
come available. Total 13 properties have

been purchased. This initiative will be
carried over into the current mitigation

strategy.

4: Elevate homes in Camp Lane area
with FEMA grant

Continuous When grant money comes available to
home owners, interested in elevating
their properties. This initiative will be
carried over into the current mitigation

strategy.

5: Essex County Airport – terrorism
plan?

Discontinued for the Township. This initiative will not be carried over
into the current mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

Following Hurricane Irene, Fairfield Township began the acquisition of flood-prone properties. This is an

ongoing process and will continue as funding through FEMA and NJDEP grants is made available.

The Township has funded numerous clean-outs of the Great Piece Meadow drainage ditch system north of
Route 80. The Township is currently pursuing the funding of additional clean-outs with federal and state grant
money. The Governor announced in September 2013 that local and county governments in the Passaic River
Basin may now apply for State grants for the removal of snags, debris, and shoals under a new $3 million
program that is intended to reduce flooding risks in communities throughout the Passaic River region.

The NJDEP is distributing applications and other information about grants to 116 eligible municipalities in the
basin.
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IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township of Fairfield participated in a mitigation action workshop in March 2014 and was provided the

following FEMA publications to use as a resource as part of their comprehensive review of all possible

activities and mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation

Measures for Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing

Risk to Natural Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and

was provided the results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.8-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.8-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*4)-3

DVcjVgn .,-1

6+5+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+5+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Fairfield that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Fairfield has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+5+6 9VV[f[a`S^ <a__W`fe

None at this time.
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*4)-4

DVcjVgn .,-1

?[YgdW 6+5*.+ Lai`eZ[b aX ?S[dX[W^V ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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DVcjVgn .,-1

?[YgdW 6+5*/+ Lai`eZ[b aX ?S[dX[W^V ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Fairfield-1 (NEW/LOI)

Mitigation Action/Initiative: Fairfield acquisition thirteen (13) properties

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

@addY^c\ d[ ]dbZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* ;Xfj^gZ higjXijgZh

.* ?aZkViZ higjXijgZh

/* >d cdi]^c\

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Acquire thirteen (13) properties - all are SRL or RL identified properties located on
Camp Lane, Riveredge Drive, Horseneck Road, and Park Avenue

9Uf[a`,Ida\WUf <SfWYadk EAP, NSP, LPR, SIP

@aS^e,HT\WUf[hWe FWf 1.2, 2.2

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef $3,716,900

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering Department, Property Owners

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
FEMA HMA grants, local match

L[_W^[`W Xad <a_b^Wf[a` Long term DOF

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*4).-

DVcjVgn .,-1

Action Number: Fairfield-1 (NEW/LOI)

Mitigation Action/Initiative: Fairfield acquisition thirteen (13) properties

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Fairfield-2 (NEW/LOI)

Mitigation Action/Initiative: Fairfield EOC retrofit/hurricane shutters and roof replacement

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Hurricane, Severe Winds, Rain

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Damage to EOC

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Retrofit building

2. Build a new EOC

3. Do nothing

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Retrofit EOC with hurricane shutters and replace roof

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf 2.1, 2.2, 6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $200,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering Department

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
FEMA HMA grant funding, HMGP

L[_W^[`W Xad <a_b^Wf[a` Long term DOF

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Fairfield-2 (NEW/LOI)

Mitigation Action/Initiative: Fairfield EOC retrofit/hurricane shutters and roof replacement

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Fairfield-3 (NEW/LOI)

Mitigation Action/Initiative: Fairfield critical facilities emergency generators (EOC, Municipal Bldg,

shelter)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of Power due to natural hazard events

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Loss of power to critical facilities

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Purchase and install backup power generators

2. Do nothing

3. Build new critical facilities with backup power capabilities

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Purchase and install backup generators for critical facilities

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf 1.1; 6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $191,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering Department

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
HMGP

L[_W^[`W Xad <a_b^Wf[a` Short Term DOF

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Fairfield-3 (NEW/LOI)

Mitigation Action/Initiative: Fairfield critical facilities emergency generators

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+6 ;adagYZ aX @^W` J[VYW

This section presents the jurisdictional annex for the Borough of Glen Ridge.

6+6+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Michael J. Rohal, P.E., P.P, Borough Administrator/Engineer
825 Bloomfield Avenue, Glen Ridge, NJ 07028
973-748-8400 ext. 235
mjrohal@glenridgenj.orgmjrohal@glenridgenj.org

Michael Zichelli, AICP, P.P., Deputy Administrator/Director ofMichael Zichelli, AICP, P.P., Deputy Administrator/Director of
Planning
825 Bloomfield Avenue, Glen Ridge, NJ 07028
973-748-8400 ext. 235
mpzichelli@glenridgenj.orgmpzichelli@glenridgenj.org

6+6+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Borough of Glen Ridge was 7,527.

EaUSf[a`

The Borough of Glen Ridge is located between Montclair to the Northwest, Nutley to the Northeast, Belleville

to the East, East Orange to the Southeast, and West Orange to the Southwest (Glen Ridge Borough, 2014).

;d[WX A[efadk

In 1666, 64 Connecticut families bought land from the Lennilenape Tribe and named the newly acquired area

New Ark. This was to reflect the ability for all to worship freely. The area was originally part of Bloomfield

but when residents were unsatisfied with their representation in the local government, they formed their own

community in 1895. Throughout the 19th Century, Glen Ridge transformed from rural farming area into a

suburban community with the expansion of mass transportation (Glen Ridge Borough, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Borough of Glen Ridge is governed under the Borough form of New Jersey municipal government. This

form of government has a six member Borough Council and a mayor (Glen Ridge Borough, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The Borough of Glen Ridge did not note any major residential or commercial development, or major

infrastructure development planned for the next 5 years in the municipality.
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LST^W 6+6*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

adad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

None identified at this time.

6+6+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+6*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f

>hW`f

LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

August 26 –
September 5,

2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Fallen trees damaged infrastructure and residential
structures

October 29,
2011

Severe
Storm

DR-4048 Yes
Fallen trees damaged infrastructure and residential

structures. Widespread power outages.

October 26 –
November 8,

2012

Hurricane
Sandy

EM-3354
DR-4086

Yes
Yes

Fallen trees damaged infrastructure and residential
structures. Widespread power outages.

6+6+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Borough of Glen Ridge. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Borough of

Glen Ridge.
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LST^W 6+6*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 18 Medium

Earthquake
500-year MRP: $601,219

Occasional 12 Low
2,500-year MRP: $13,972,913

Extreme Temperature Damage estimate not available Frequent 18 Medium

Flood 1% Annual Chance: $850,646 Frequent 18 Medium

Geological Hazards Exposed to Class B and Class C: $1,357,000 Rare 6 Low

Severe Storm

100-Year MRP: $1,087,381

Frequent 48 High500-year MRP: $5,568,574

Annualized: $73,161

Winter Storm
1% GBS: $6,362,080

Frequent 54 High
5% GBS: $31,810,400

Wildfire
Estimated Value Exposed to Extreme,

Very High and High:
$0 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 24 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 15 Medium

Hazardous Substances Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 36 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation Failure Damage estimate not available Frequent 36 Low
KdiZh7

V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Borough of Glen Ridge.

LST^W 6+6*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+ Eaee

Idab+

%.&

" Ia^[U[We [`

.# ?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW

fZW .#

S`V -+/#

?^aaV

ASlSdV

%0&

Glen Ridge,
Borough of

5353 1313 $38,521.00 0 0 1818 1818 3535

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY VgZ

hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ adhh

egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), Toneys Brook is contained in a deep

gorge formed by the railroad embankment and Bloomfield Avenue. The gorge runs from a point upstream of

Hillside Avenue to a point behind the Parkway Apartments. Downstream of Hillside Avenue, a limited amount

of homes and businesses have experienced minor flooding (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas; further

described below:

# Toneys Brook

# Bridge projects

# Power system rehabilitation

# Mountainside Hospital

=g^i^XVa @VX^a^i^Zh

Mountainside Hospital has been identified as a facility within the Borough of Glen Ridge that is vulnerable to

the impacts of various disasters. The hospital must remain fully operational during disasters to allow

emergency response activities, sheltering, and continuity of care to occur throughout the duration of an event.

Cc[gVhigjXijgZ

Infrastructure in the Borough remains vulnerable to the destructive strength of floodwaters. Making

improvements to the retaining walls along Toney’s Brook would protect both the banks of the brook as well as

those private properties along the brook that are susceptible to flooding. The Borough is also reviewing the



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)1
DVcjVgn .,-1

status of all bridges to see which ones require structural work. In support of their mitigation strategy to address

vulnerable bridges, two bridges have been stabilized. Three remaining bridges the Borough is pursuing

projects for include the Bloomfield Avenue and Ridgewood Avenue Bridges that span the Montclair and

Boonton railroad lines.

JdlZg

Sustained loss of power remains a constant threat before, during, and after storm events. The Borough is

currently pursuing two generator projects to ensure continuity of utilities during an event. A generator

installed at the Glen Ridge Municipal Complex would allow for the following services to continue during an

emergency without interruption: Police Department, Ambulance Squad, Administrative Offices, and Public

Library. A hardening project for the electrical distribution system is also being pursued to make the current

power system more resilient.
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6+6+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Borough of Glen Ridge.

LST^W 6+6*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Chapter 15

Zoning Ordinance Y Chapter 17

Subdivision Ordinance Y Chapter 16

NFIP Flood Damage Prevention

Ordinance
Y Chapter 15

Cumulative Substantial Damages N None

Freeboard N None

Growth Management N None

Floodplain Management / Basin Plan N None

Stormwater Management Plan/Ordinance Y Chapter 13, Updated 2005

Comprehensive Plan / Master Plan/

General Plan
Y

Capital Improvements Plan Y Annual Budget

Site Plan Review Requirements Y

Open Space Plan Y

Stream Corridor Management Plan N None

Watershed Management or Protection Plan N None

Economic Development Plan N

Comprehensive Emergency Management

Plan
Y

Emergency Response Plan Y

Post Disaster Recovery Plan Y

Post Disaster Recovery Ordinance N

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinances (i.e.,

critical or sensitive areas)] Historic

Preservation

Y
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Borough of Glen Ridge.

LST^W 6+6*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y

Planners or engineers with an understanding of natural
hazards

Y

NFIP Floodplain Administrator Y
Michael J. Rohal, P.E., P.P, Borough
Administrator/Engineer

Surveyor(s) Y Contracted: Petry Engineering

Personnel skilled or trained in “GIS” applications Y

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y

Grant Writer(s) Y

Staff with expertise or training in benefit/cost analysis Y

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Borough of Glen Ridge.

LST^W 6+6*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) NoNo

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new

development/homes

Yes

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds Yes

Incur debt through private activity bonds Yes

Withhold public expenditures in hazard-prone areas Yes

Mitigation grant programs Yes

Other NoNo

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Borough of Glen Ridge.
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LST^W 6+6*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

Public Protection

Storm Ready NP N/A

Firewise NPNP N/A

H+; 8 Hdi Veea^XVWaZ* HJ 8 Hdi eVgi^X^eVi^c\*

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Michael J. Rohal, P.E., P.P, Borough Administrator/Engineer

@addY PjacZgVW^a^in MjbbVgn

The Borough of Glen Ridge maintains records of properties that sustained damage as a result of flooding. No

records are currently kept however to track if property owners sustaining flood damage are interested in

mitigation; however, the Borough has included this as a new mitigation (refer to Table 9.9-10, mitigation

action Glen Ridge-18). The NFIP floodplain administrator stated there were no properties damaged by

flooding as a result of Hurricane Sandy. Flood-related damage was last reported following Hurricane Floyd in

1999.

LZhdjgXZh

Michael J. Rohal is the sole individual responsible for floodplain administration within Glen Ridge Borough.

The responsibilities of the Floodplain Administrator include permit review, inspection, and damage

assessments. At this time no formal education and outreach is provided to the community. No known barriers



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)5
DVcjVgn .,-1

to running an effective floodplain management program were cited. Additional training and guidance on

implementing an effective as well as efficient floodplain management program would be welcomed.

=dbea^VcXZ B^hidgn

Glen Ridge Borough is currently in good standing in the NFIP and does not have any outstanding compliance

issues. The current floodplain administrator has no knowledge of the most recent Community Assistance Visit

(CAV) and stated the Borough is currently in the process of scheduling a visit.

LZ\jaVidgn

Floodplain management regulations in the Borough of Glen Ridge currently meet the FEMA and New Jersey

requirements. There are no additional regulations to assist in further implementing floodplain management.

Glen Ridge Borough does not currently participate in the Community Rating System (CRS) but would attend a

seminar to receive more information.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None at this time.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Borough of Glen Ridge has a Comprehensive Master Plan which is the legal roadmap to planning for

appropriate and safe land development. One of their general planning objectives is ‘To secure safety from fire,

flood, panic and other natural and manmade disasters.’ The hazard mitigation plan will be used to guide the

addition of hazard information for inclusion in the next Master Plan update. Refer to new action Glen Ridge-

11 in Table 9.9-10 below.

The Borough has their ordinances and flood protection measures available on their website. Please visit the

Borough of Glen Ridge website at http://www.glenridgenj.org/index.html for further information (FEMA FIS

2014).

The Borough will pursue adding mitigation project funding to their municipal/operating budget. The Borough

would like to establish a community resilience committee/advisor. The Borough will keep a list of all

properties that experienced damage and had to receive grant money, and a list of all property owners who are

interested in mitigation (see new mitigation Action Glen Ridge-18 in Table 9.9-10 below).

In terms of outreach, the Borough would like to increase their outreach to include the following: 1) Conduct

outreach on hazards, 2) Provide/attend training on grant application preparation; and 3) reach out to

colleges/universities for technical assistance with natural hazard mitigation activities. Refer to new action

Glen Ridge-11 in Table 9.9-10 below.
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6+6+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+6*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Tony’s Brook. It is the intent and
purpose of this project to make

improvements to the retaining walls
along Toney’s Brook. This will

mitigate damage to private properties.

Continuous

The retaining walls are inspected bi-
annually as part of the Storm Water

Management inspection process.
Continues review and improvements are
required. This initiative will be carried
over to the current mitigation strategy.

2: Bridge projects. Five vulnerable
bridges have been identified. It is the
intent and purpose of this project to
rehabilitate the remaining bridges

requiring structural work.

Discontinued for the Borough

Two of the five bridges have been
rebuilt. These projects are within the

jurisdiction of Essex County. Seeking
funding for remaining bridges with

Essex County and NJDOT. All bridges
are owned and maintained by Essex
County or the State of New Jersey.
Therefore, this initiative will be not

carried over by Glen Ridge. Please refer
to Essex County Annex. (Section 9.1)

3: Power system rehabilitation. It is the
intent and purpose of this project to

harden the electrical distribution
system and make it more resilient.

Continuous

The system is currently in the design
phase. Project is designated under PSEG
NJ Strong Program. Joint project with
PSEG and Glen Ridge. This initiative

will be carried over to the current
mitigation strategy.

4: Retaining walls at Hillside Ave and
Bloomfield Ave

Completed

New retaining walls under the bridge are
now complete. Additional studies and

improvements are necessary which must
be done in cooperation with Essex
County. This initiative will not be

carried over to the current mitigation
strategy.

5: Mountainside Hospital Continuous

Ongoing training between the hospital
and multiple agencies is continuous.

This initiative will be carried over to the
current mitigation strategy.
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<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe Gaf BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Borough of Glen Ridge identified the following projects have been completed or are in-progress, but not

included in the 2007 previous mitigation strategy:

# The retaining walls under the bridge at Hillside and Bloomfield Avenues have been repaired.

# Two of the five bridges identified as vulnerable structures have been stabilized.

# A project focusing on the protection and hardening of the power system has entered the design phase.

# Training at Mountainside Hospital continues to ensure personnel are familiar with and have practice

emergency operations procedures.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Borough participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Borough participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.9-10 summarizes the comprehensive-range of specific mitigation initiatives the Borough would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.9-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan update.
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@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).-
DVcjVgn .,-1

6+6+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+6+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Borough of Glen Ridge that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Borough of Glen Ridge has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+6+6 9VV[f[a`S^ <a__W`fe

None at this time.
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)./
DVcjVgn .,-1

?[YgdW 6+6*/+ ;adagYZ aX @^W` J[VYW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).0
DVcjVgn .,-1

Action Number: Glen Ridge-1 (NEW/LOI)

Mitigation Action/Initiative: Glen Ridge municipal building generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Replace current inadequate generator

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Ensure continuity of services and operation of the facility by installing a new
generator.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Continuity of municipal operations

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef $194,350

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of Glen Ridge

EaUS^ I^S``[`Y FWUZS`[e_ Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Grants, Capital program

L[_W^[`W Xad <a_b^Wf[a` Short Term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c J]VhZ

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).1
DVcjVgn .,-1

Action Number: Glen Ridge-1 (NEW/LOI)

Mitigation Action/Initiative: Glen Ridge municipal building generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).2
DVcjVgn .,-1

Action Number: Glen Ridge-1 (NEW/LOI)

Mitigation Action/Initiative: Glen Ridge tow behind generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Jgdk^YZ ZbZg\ZcXn edlZg id kVg^djh <dgdj\] [VX^a^i^Zh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
?chjgZ Xdci^cj^in d[ hZgk^XZh VcY deZgVi^dch [dg JjWa^X Qdg`h [VX^a^i^Zh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf =dci^cj^in d[ IeZgVi^dch

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef "5-(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of Glen Ridge

EaUS^ I^S``[`Y FWUZS`[e_
Emergency Management

IafW`f[S^ ?g`V[`Y KagdUWe HMGP, Grants, Capital program

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).3
DVcjVgn .,-1

Action Number: Glen Ridge-1 (NEW/LOI)

Mitigation Action/Initiative: Glen Ridge tow behind generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).4
DVcjVgn .,-1

Action Number: Glen Ridge- 2 (OLD 1)

Mitigation Action/Initiative: Tony’s Brook

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
>ZiZg^dgViZY LZiV^c^c\ QVaah

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

It is the intent and purpose of this project to make improvements to the retaining
walls along Toney’s Brook. This will mitigate damage to private properties.

9Uf[a`,Ida\WUf <SfWYadk NRP

@aS^e,HT\WUf[hWe FWf Protection of private properties

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef $1,000,000

Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of Glen Ridge

EaUS^ I^S``[`Y FWUZS`[e_ Department of Public Works

IafW`f[S^ ?g`V[`Y KagdUWe Grants, Capital program

L[_W^[`W Xad <a_b^Wf[a` 4-5 years

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5).5
DVcjVgn .,-1

Action Number: Glen Ridge- 2 (OLD 1)

Mitigation Action/Initiative: Tony’s Brook

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/,
DVcjVgn .,-1

Action Number: Glen Ridge- 3 (OLD 3)

Mitigation Action/Initiative: Power system rehabilitation

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Frequent Power Outages

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

It is the intent and purpose of this project to harden the electrical distribution
system and make it more resilient by installing new primary feed to the south
end of the Borough.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Reduce power outages

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef High

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` PSE&G

EaUS^ I^S``[`Y FWUZS`[e_ Engineering

IafW`f[S^ ?g`V[`Y KagdUWe PSE&G & Capital Fund

L[_W^[`W Xad <a_b^Wf[a` On-going

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c J]VhZ

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/-
DVcjVgn .,-1

Action Number: Glen Ridge- 3 (OLD 3)

Mitigation Action/Initiative: Power system rehabilitation

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/.
DVcjVgn .,-1

Action Number: Glen Ridge- 4 (OLD 5)

Mitigation Action/Initiative: Mountainside Hospital

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Coordination of Resources

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Continue to provide training at Mountainside Hospital continues to ensure personnel are
familiar with and have practice emergency operations procedures.

9Uf[a`,Ida\WUf <SfWYadk EAP

@aS^e,HT\WUf[hWe FWf Ensure continuity of operations

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef Medium

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Hackensack/UMC/Mountainside Hospital

EaUS^ I^S``[`Y FWUZS`[e_ Public Safety and Hackensack/UMC/Mountainside Hospital

IafW`f[S^ ?g`V[`Y KagdUWe Grants, Operating budget, Hackensack/UMC/Mountainside Hospital

L[_W^[`W Xad <a_b^Wf[a` On-going

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)//
DVcjVgn .,-1

Action Number: Glen Ridge- 4 (OLD 5)

Mitigation Action/Initiative: Mountainside Hospital

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/0
DVcjVgn .,-1

Action Number: Glen Ridge- 5 (NEW)

Mitigation Action/Initiative: Bloomfield Avenue bridge which spans the Montclair rail line

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
<g^Y\Z ^h YZh^\cViZY [dg gZeaVXZbZci WVhZY dc ^cheZXi^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Rebuild Bloomfield Avenue bridge which spans the Montclair rail line

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
LZhidgZ higjXijgVa ^ciZ\g^in d[ Wg^Y\Z*

-*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HD>IN

EaUS^ I^S``[`Y FWUZS`[e_ HD>IN

IafW`f[S^ ?g`V[`Y KagdUWe HD>IN =Ve^iVa @jcY $ AgVcih

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c XdbeaZiZY*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/1
DVcjVgn .,-1

Action Number: Glen Ridge- 5 (NEW)

Mitigation Action/Initiative: Bloomfield Avenue bridge which spans the Montclair rail line

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/2
DVcjVgn .,-1

Action Number: Glen Ridge-6 (NEW)

Mitigation Action/Initiative: Ridgewood Avenue bridge which spans the Boonton rail line

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
<g^Y\Z ^h YZh^\cViZY [dg gZeaVXZbZci WVhZY dc ^cheZXi^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Rebuild Ridgewood Avenue bridge which spans the Boonton rail line

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
LZhidgZ higjXijgVa ^ciZ\g^in d[ Wg^Y\Z*

-*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin d[ ?hhZm

EaUS^ I^S``[`Y FWUZS`[e_ =djcin d[ ?hhZm >JQ

IafW`f[S^ ?g`V[`Y KagdUWe =djcin d[ ?hhZm =Ve^iVa @jcY $ AgVcih

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/3
DVcjVgn .,-1

Action Number: Glen Ridge- 6 (NEW)

Mitigation Action/Initiative: Ridgewood Avenue bridge which spans the Boonton rail line

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/4
DVcjVgn .,-1

Action Number: Glen Ridge-7 (NEW)

Mitigation Action/Initiative: Ridgewood Avenue bridge which spans the Montclair rail line

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
>ZiZg^dgViZY eVgVeZi lVaah $ jcYZghigjXijgZ*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
LZeV^g Wg^Y\Z*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
LZhidgZ higjXijgVa ^ciZ\g^in d[ Wg^Y\Z*

-*.( .*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin

EaUS^ I^S``[`Y FWUZS`[e_ ?hhZm =djcin >JQ

IafW`f[S^ ?g`V[`Y KagdUWe ?hhZm =djcin =Ve^iVa @jcY $ AgVcih

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)/5
DVcjVgn .,-1

Action Number: Glen Ridge-7 (NEW)

Mitigation Action/Initiative: Ridgewood Avenue bridge which spans the Montclair rail line

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)0,
DVcjVgn .,-1

Action Number: Glen Ridge-8 (NEW)

Mitigation Action/Initiative: Upgrade and harden electrical distribution system

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

It is the intent and purpose of this project to harden the Borough wide electrical
distribution system and make it more resilient.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
Reduce Power Outages
1.2,2.1,6.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& High

>ef[_SfWV <aef High

Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` PSE&G

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
PSE&G

L[_W^[`W Xad <a_b^Wf[a` On-going

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)0-
DVcjVgn .,-1

Action Number: Glen Ridge-8 (NEW)

Mitigation Action/Initiative: Upgrade and harden electrical distribution system

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)0.
DVcjVgn .,-1

Action Number: Glen Ridge-9 (NEW)

Mitigation Action/Initiative: Vulnerable Structures

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY $ MZkZgZ QZVi]Zg

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Support the mitigation of vulnerable structures via retrofit (e.g. elevation, flood-proofing) or

acquisition/relocation to protect structures from future damage, with repetitive loss and severe

repetitive loss properties as a priority when applicable.

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf
1.2
2.2

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ AaZc L^Y\Z

EaUS^ I^S``[`Y FWUZS`[e_ Borough Engineering via NFIP FPA with NJOEM, FEMA support

IafW`f[S^ ?g`V[`Y KagdUWe
FEMA Mitigation Grant Programs and
local budget (or property owner) for cost share

L[_W^[`W Xad <a_b^Wf[a` Fdc\ iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)0/
DVcjVgn .,-1

Action Number: Glen Ridge-9 (NEW)

Mitigation Action/Initiative: Vulnerable Structures

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)00
DVcjVgn .,-1

Action Number: Glen Ridge-10

Mitigation Action/Initiative: Master Plan Update

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

The hazard mitigation plan will be used to guide the addition of hazard information for
inclusion in the next Master Plan update.

9Uf[a`,Ida\WUf <SfWYadk FJL

@aS^e,HT\WUf[hWe FWf ;aa

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
<di]

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef Fdl

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ AaZc L^Y\Z

EaUS^ I^S``[`Y FWUZS`[e_ JaVcc^c\ <dVgY

IafW`f[S^ ?g`V[`Y KagdUWe IeZgVi^c\ <jY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)01
DVcjVgn .,-1

Action Number: Glen Ridge-10 (NEW)

Mitigation Action/Initiative: Master Plan Update

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)02
DVcjVgn .,-1

Action Number: Glen Ridge-11 (NEW)

Mitigation Action/Initiative: Outreach

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Conduct outreach on hazards.

.* Provide/attend training on grant application preparation;

/* Reach out to colleges/universities for technical assistance with natural hazard mitigation activities

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Develop and implement an enhanced all-hazards, public outreach / education / mitigation

information program on natural hazard risks and what they can do in the way of mitigation and

preparedness, including flood insurance.

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf /*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
H;

;W`WX[fe %^aeeWe Sha[VWV& GZY^jb

>ef[_SfWV <aef Fdl

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` <dgdj\] d[ AaZc L^Y\Z

EaUS^ I^S``[`Y FWUZS`[e_ ?bZg\ZcXn GVcV\ZbZci

IafW`f[S^ ?g`V[`Y KagdUWe IeZgVi^c\ <jY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi NZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#./ 1RURXKL RJ 6OIQ ?MHKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*5)03
DVcjVgn .,-1

Action Number: Glen Ridge-11 (NEW)

Mitigation Action/Initiative: Outreach

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&%/ ARZQVLMS RJ 8UYMQKWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-,)-

DVcjVgn .,-1

6+.- Lai`eZ[b aX Bdh[`Yfa`

This section presents the jurisdictional annex for the Township of Irvington.

6+.-+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

John A. Wiggins, P.E., P.P., Township Engineer/EngineeringJohn A. Wiggins, P.E., P.P., Township Engineer/Engineering
Division, Department of Neighborhood ServicesDivision, Department of Neighborhood Services
Municipal Building, 1 Civic Square, Irvington, NJ 07111Municipal Building, 1 Civic Square, Irvington, NJ 07111
Phone: 973-399-6696Phone: 973-399-6696
E-mail:E-mail: wiggins@njit.eduwiggins@njit.edu

Chief Gary Shumlich, Chief and Director, Irvington FireChief Gary Shumlich, Chief and Director, Irvington Fire
DepartmentDepartment
Municipal Building, 1 Civic Square, Irvington, NJ 07111Municipal Building, 1 Civic Square, Irvington, NJ 07111
Phone: 973-399-6553Phone: 973-399-6553
E-mail:E-mail:

6+.-+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Irvington was 53,926.

EaUSf[a`

Township of Irvington has a total land area of 2.930 square miles of which 2.928 square miles is land and

0.002 square miles is water. The bordering communities are Maplewood to the West, Newark to the East,

South Orange to the Northwest, and Union and Hillside to the Southwest.

;d[WX A[efadk

The area now known as the Township of Irvington has significant ties to the Revolutionary War when it was

known as Clinton Township and later Camptown. What was known as Camptown in 1834 included Irvington,

Maplewood, and parts of Newark and South Orange. The name of the Township was changed after the iconic

“Camptown Races” ballad written by Stephen Foster in 1850 was published. In order to avoid any association

with the song, the name of the Township was changed to Irvington in honor of the author Washington Irving.

In 1874, New Jersey approved the political area to be known as the Village of Irvington. On March 2, 1898,

Irvington was incorporated as a Town, replacing Irvington Village.

@ahWd`[`Y ;aVk ?ad_Sf

Township of Irvington operates its local government with a Mayor-Council form of government under the

Faulkner Act. There are seven members of the Council and an elected Mayor. Of the seven council members,

four are elected as ward council members and three are elected at large.

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.10-8 of this annex which illustrates the hazard areas along with the location of potential new development.



@IGWMRQ .#&%/ ARZQVLMS RJ 8UYMQKWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-,).

DVcjVgn .,-1

LST^W 6+.-*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Irvington General
Hospital

Residential 700
806-842 Chancellor

Avenue
B: 324 L: 1

Landslide Class:
BIII, Wildfire:

Moderate

Municipal
Hospital sold for

site
redevelopment as

a 700-unit
residential

community.
Project has been
approved by the
Planning Board.

Valley Plaza Mall Commercial 1
468-480 Chancellor

Avenue
None

Rehabilitation/
upgrading of

existing
commercial
structure.

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+.-+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.-*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

March 12 —
April

15, 2010

Severe Storms
and Flooding

DR-1897 Yes

Electrical power was out about 25% of the
Township. Minor flooding throughout the

Township. The Township had $28,083.78 in
damages/losses.

December 26-
27, 2010

Severe Winter
Storm and

Severe Storm
DR-1954 Yes

Roadways were impassable throughout the
Township; $135,023.18 in damages/losses.

August 26—
September 5,

2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Evacuation of building due to roof collapse, shelter
was open. Electrical power was out about 25% of the

Township; 25% of the streets were blocked from
trees and downed power lines. Flooding occurred in
approximately 25% of the Township. Damage to the

water system, no water pressure for seven days;
damage to the roof and clock tower of Town Hall;

minor structural damage to 250 homes. $369,882.08
in damages/losses.

October 29,
2011

Severe Storm DR-4048 Yes

Electrical power was out about 25% of the
Township, and 30% of the streets were blocked from

trees and downed power lines. $192,275.65 in
damages/losses.

October 26 — Hurricane EM-3354 Yes Homes were evacuated that were damaged from



@IGWMRQ .#&%/ ARZQVLMS RJ 8UYMQKWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-,)/

DVcjVgn .,-1

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

November 8,
2012

Sandy DR-4086 Yes fallen trees, shelter was opened. Electrical power
was out about 80% of the Township, 50% of the

streets were blocked from trees and downed power
lines. Sidewalks, curbing, and roadways damaged.
Roofs damaged on three public buildings; 75 homes

damaged from fallen trees. $933,386.09 in
damages/losses.

6+.-+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Irvington. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Irvington.

LST^W 6+.-*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0$0

Occasional 1212 LowCategory 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,777,653

Occasional 1212 Low
2,500-year MRP: $40,636,952

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $4,665,426 Frequent 1818 Medium

Geological Hazards
Exposed to Class B and Class

C:C:
$15,890,400 Occasional 1212 Low

Severe Storm

100-Year MRP: $2,433,973

Frequent 4848 High500-year MRP: $15,276,653

Annualized: $199,703

Winter Storm
1% GBS: $17,131,872

Frequent 5454 High
5% GBS: $85,659,360

Wildfire
Estimated Value Exposed to

Extreme, Very High and High:
$0$0 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low
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ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Irvington.

LST^W 6+.-*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+

%.&

" KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Irvington, Township ofIrvington, Township of 6666 8686 $485,759.00 6 0 2929 4141 2525

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+
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<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+.-*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

-+/#

LdS`ebadfSf[a`

Township of Irvington 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the two major sources of flooding in

the Township of Irvington are the Elizabeth River and inadequate internal drainage. During the August 2,

1973, (40-year recurrence interval, based upon frequency discharge curve for the Elizabeth River at Hillside)

storm there was severe flooding throughout the township with many streets being impassable. During the

August 17, 1974, (10-percent-annual-chance recurrence interval, based upon frequency discharge curve for the

Elizabeth River at Hillside) storm and during Hurricane Doria (2-percent-annual-chance recurrence interval,

based upon frequency discharge curve for the Elizabeth River at Hillside) in 1971, the township was declared a

flood disaster area (FEMA FIS 2014).

Additional flooding due to inadequate internal drainage has occurred in several areas of Irvington located in

the vicinity of Durand Place and Wagner Place, Isabella Avenue and Delmar Place, Augusta Street and Ball

Street, and Chestnut Avenue (FEMA FIS 2014).

Additionally, the Township indicated that damages have been suffered during storm events as a function of the

failure of certain local systems such as maintenance of the shade tree inventory or localized failure of portions

of an aging infrastructure system. This has primarily been noted in localized failures in the sanitary sewer

system.

There have been damages suffered through the inability to predict the condition of the storm sewer channels

and trunk sewers that run through the Township.

One on-going situation that the Township identified is that of the channel of the Elizabeth River that runs

through Irvington Center. This channel was constructed in the 1930s as part of a Public Works Administration

project. It experiences localized failures within the masonry wall that is utilized as a portion of the channel

improvement. The US Army Corps of Engineers (USACOE) is aware of the project and their responsibility to

maintain or repair this channel but lacks the funding to conduct a study or to affect repairs. Contact has been

made with our Congressional representatives and the USACOE but, to date, these efforts have not been

particularly successful.

The Joint Meeting of Union and Essex County sewers owns and operates a trunk sewer that crosses through

the Township. Under several rain events this interceptor has surcharged which indicates either a lack of

capacity or an inflow/infiltration problem. This sewer needs investigation and remedial action.
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6+.-+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Irvington.

LST^W 6+.-*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

KfSfge

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Local
Construction

Official
Chapter 82; 1997; Periodic updates since

1977

Zoning Ordinance Y
Local

Zoning Officer
Updated 6/15/04; Periodic updates since

2004

Subdivision Ordinance Y
Local

Planning Board
Chapter 174; updated 5/14/79; Periodic

updates since 1979

NFIP Flood Damage Prevention
Ordinance

Y
Local

Engineer Chapter 107; updated 4/10/07

Cumulative Substantial Damages N NANA
Freeboard N NA

Growth Management Y
Local

Planning Board

Floodplain Management / Basin
Plan

Y
Local

Engineer Chapter 105; updated 4/10/07

Stormwater Management Plan/
Ordinance

Y
Local

Engineer Chapter 172; updated 2/14/07

Comprehensive Plan /Master
Plan/General Plan

Y
Local

Planning Board N/A; updated 12/09

Capital Improvements Plan Y
Local Municipal

Council
Under Development

Site Plan Review Requirements Y
Local

Engineer
Chapter 174 Section 170:40-43 (8/14/79);

Periodic Updates since 8/14/79

Open Space Plan Y
Local

Engineer Chapter 174 Section 174:40-43 (8/14/79)

Stream Corridor Management
Plan

Y
Local

Engineer Under Development

Watershed Management or
Protection Plan

Y
Local

Engineer Under Development

Economic Development Plan Y
Local

Dept. of
Community

Development
and Planning

Under Development

Comprehensive Emergency
Management Plan

Y Local
Office of

Emergency
Management

Plan is required by the County Office of
Emergency Management and updated on

a regular basis.
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LST^W 6+.-*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

KfSfge

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

(Fire Dept.)

Emergency Response Plan Y Local
Office of

Emergency
Management

Plan is required by the County Office of
Emergency Management and updated on

a regular basis.
Post Disaster Recovery Plan N
Post Disaster Recovery
Ordinance

N

Real Estate Disclosure
Requirement

N

Other

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Irvington.

LST^W 6+.-*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Dept. of Neighborhood Services/Township Engineer

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Dept. of Neighborhood Services/Township Engineer

Planners or engineers with an understanding of natural
hazards

Y Dept. of Neighborhood Services/Township Engineer

NFIP Floodplain Administrator Y John A. Wiggins, P.E., Engineer

Surveyor(s) N

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager N

Grant Writer(s) Y Consultant/ Bruno Associates

Staff with expertise or training in benefit/cost analysis Y Township’s Engineer/ Dept. of Neighborhood Services

Professionals trained in conducting damage
assessments

Y Irvington Fire Department
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Irvington.

LST^W 6+.-*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Dept. of Community Development

Capital Improvements Project Funding No

Authority to Levy Taxes for specific purposes Yes – Tax Assessor

User fees for water, sewer, gas or electric service Yes – Tax Collector

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes – Municipal Council

Incur debt through special tax bonds Yes – Municipal Council

Incur debt through private activity bonds Yes – Municipal Council

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs No

Other NoNo

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Irvington.

LST^W 6+.-*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NPNP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule
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# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

John A. Wiggins, P.E., P.P., Township Engineer

@addY PjacZgVW^a^in MjbbVgn

The Township does not maintain lists/inventories of properties that have been damaged by floods. The extent

of damage in Irvington Township following Hurricane Sandy and other recent disasters is unknown. No

damage has been significant enough to warrant a substantial damage determination.

LZhdjgXZh

The community Flood Damage Prevention Ordinance identifies the Township Engineer as the local NFIP

Floodplain Administrator, currently John Wiggins, for which floodplain administration is an auxiliary duty.

He is the sole person assuming the responsibility of floodplain administration in Irvington Township.

Currently, NFIP administration services permit reviews as needed. No education and outreach is provided to

the community at this time through the NFIP program in Irvington Township.

John Wiggins feels he is not adequately supported to fulfill his responsibilities as the municipal floodplain

administrator. Lack of staffing proves to make enforcement of the floodplain management program difficult.

John Wiggins is a licensed professional engineer and planner but is not a certified in floodplain management

and attends regular continuing education programs. Additional training and information on floodplain

management would be welcomed.

=dbea^VcXZ B^hidgn

The community is in good standing in the NFIP. The current NFIP Floodplain Administrator has no

knowledge of when the last CAV was performed. The municipality sees no specific need for a CAV at this

time.

LZ\jaVidgn

The community’s Flood Damage Prevention Ordinance was last updated on April 10, 2007, and is found at

Chapter 107 of the local code.

Irvington Township floodplain management regulations and ordinances meet FEMA and New Jersey

minimum requirements. The Stormwater Management Plan requires the Planning and Zoning Board to review

any new development for floodplain compliance issues.

At this time, Irvington Township does not participate in the Community Rating System (CRS) program.

Attending a seminar on CRS would be of interest to Irvington Township to familiarize themselves with the

program.
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<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

The Township has received a grant for an inventory of local shade trees and has implemented a program to

plant new trees in the street tree inventory.

As part of the stormwater permitting process, the Township monitors the conditions of the river channels.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

In accordance with the Township’s Flood Control Commission (Chapter 17), the municipal council agrees to

participate in the creation and operations of the Elizabeth River Flood Control Commission.

The Township’s Stream Corridor Management Plan, Capital Improvement Plan, Water Management Plan and

Economic Development Plans are under development. According to the Township, their Continuity of

Operations (COOP) Plan integrates hazard mitigation.

The Township is essentially fully developed so that development activities are, for the most part, limited to

infill development and the Township’s planning and land use mechanisms operate in a more efficient manner

than the County Hazard Mitigation Plan.

The regulatory horizon that the Township is faced with, such as Stormwater Act requirements, flood zone

regulations, and assorted associated mandatory state regulatory actions, impose a much larger burden upon the

Township than the County Hazard Mitigation Plan.

In the past, the Township has funded mitigation projects through their capital improvement budget. In an

effort to further enhance the integration of hazard mitigation into their day-to-day operations, the Township

will include a line-item in their capital improvement budget for mitigation projects.

The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Irvington website at https://www.irvington.net for further information (FEMA FIS 2014).
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6+.-+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.-*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: USACOE to do a study to identify
corrective issues with flooding and

affect repairs to concrete and masonry
flumes

No Progress

The USACOE was contacted concerning
the condition of the channel. They

responded with a meeting and explained
the process for funding. Our

Congressional representatives are
contacted on a regular basis by the

Mayor but there is presently no funding
available in the federal budget to fund a

feasibility study. Efforts to obtain
funding are on-going. This initiative will
be carried over to the current mitigation

strategy.

2: Effort to police condition of river
channels

Continuous

As part of the stormwater permitting
process, this is a required activity and is
being done annually. This initiative will
be carried over to the current mitigation

strategy.

3: Sanitary sewers in Columbia Ave.
area

Continuous

Several repairs have been made with the
result that the problem is being

addressed as new problems arise. This
initiative will be carried over to the

current mitigation strategy.

4: GSP flooding Discontinued

A portion of the Garden State Parkway
was flooded as a one-time event. This
was the result of a tree falling into the

Elizabeth River downstream of
Township borders. The municipality that

was responsible has improved their
monitoring of the Elizabeth River
channel. This initiative will not be

carried over to the current mitigation
strategy.

5: Hazmat roadway corridors Continuous

The Hazmat Corridors that were created
as part of the County Emergency

response plan require constant
monitoring for these roadway to

maintain their efficiency. This initiative
will be carried over to the current

mitigation strategy.

6: Utility substations Discontinued
The operation of the utility substations

within the Township are crucial to
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maintaining electrical power to the
Township and its residents. However,
this operation is under the control of

others (PSE&G) and beyond the control
of the Township. This initiative is not
under the jurisdiction of the Township

and will not be carried over to the
current mitigation strategy.

7:NJ Transit Bus terminal Completed

This project was completed by NJ
Transit. This initiative will not be

carried over to the current mitigation
strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# The Township of Irvington has few flood protection measures implemented. Previous improvements

include a flume constructed in 1933 along the Elizabeth River. The flume varies from 6 to 10 ft. deep

with widths from 20 to 30ft (FEMA FIS 2014).

# A double culvert was built to accommodate the Garden State Parkway (FEMA FIS 2014).
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The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.10-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.10-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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6+.-+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

Irvington is a fully developed community and the risks that face the community result not from a lack of

planning to address natural hazards, such as flooding, structures in low lying areas, etc., as these areas do not

exist within the Township and are were not and are not permitted within the Township. Rather the challenges

that the Township faces in terms of risk/vulnerability are either due to a lack of maintenance and updating of

the current facilities that are within the Township or the presence of a new challenge, such as the identification

of hazardous materials, terrorism or vandalism that confront the Township.

6+.-+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Irvington that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Irvington has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+.-+6 9VV[f[a`S^ <a__W`fe

None at this time.
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?[YgdW 6+.-*.+ Lai`eZ[b aX Bdh[`Yfa` ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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?[YgdW 6+.-*/+ Lai`eZ[b aX Bdh[`Yfa` ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Irvington-1 (NEW/LOI)
Mitigation Action/Initiative: Irvington critical facilities generators. 4 facilities

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Failure/Power interruption during severe events

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Public Safety/Town Hall complex, Fire Stations #2 and #4, and Chris Gatling
Center all experience power outages putting vulnerable populations at risk and
slowing response times to emergencies.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaa cZl \ZcZgVidgh Vi Vaa adXVi^dch* Hdi hZaZXiZY YjZ id Xdhi*

.* CchiVaa cZl \ZcZgVidgh ^c Vc e]VhZY deZgVi^dch( VYYgZhh^c\ @^gZ
MiVi^dc - [^ghi( @^gZ MiVi^dch . VcY 0 cZmi VcY i]Z AVia^c\ =ZciZg aVhi7
MZaZXiZY Vh i]Z WZhi VXi^dc Vh [jcY^c\ l^aa WZ WVhZY dc cZZY*

/* Hd VXi^dc* Hdi hZaZXiZY YjZ id ediZci^Va YVbV\Zh*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install generators to ensure continuity of operations

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Avoid disruption of services during severe events

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of functionality

>ef[_SfWV <aef $200,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington

EaUS^ I^S``[`Y FWUZS`[e_
Municipal Council

IafW`f[S^ ?g`V[`Y KagdUWe
Local Funding supported with grant resources

L[_W^[`W Xad <a_b^Wf[a` Short term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:6/25/14
Progress on Action/Project:
Emergency Operations Center is under construction.
Grant application for Fire Station is underway.
All others pending funding.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington-1 (NEW/LOI)
Mitigation Action/Initiative: Irvington critical facilities generators. 4 facilities

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 Police and Fire Departments are the lead agencies.

HfZWd <a__g`[fk

HT\WUf[hWe
1 Gatling Center will also provide emergency housing.

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington-1 (NEW/LOI)
Mitigation Action/Initiative: Irvington Town Hall Fire Dept. generators

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Failure/Power interruption during severe events

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Existing generator has outlived its useful lifetime and is subject to failure during
emergencies.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaa cZl \ZcZgVidg jh^c\ \gVci [jcYh* N]^h dei^dc ]Vh WZZc hZaZXiZY*

.* CchiVaa cZl \ZcZgVidg jh^c\ Ndlch]^e [jcYh* N]^h dei^dc ]Vh cdi WZZc
hZaZXiZY*

/* >d cdi]^c\* LZeV^g Zm^hi^c\ \ZcZgVidg dc Vc Vh cZZYZY WVh^h* Hdi
MZaZXiZY*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install new generator

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Avoid disruption of services during severe events.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of Functionality

>ef[_SfWV <aef $48,900
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington

EaUS^ I^S``[`Y FWUZS`[e_ Municipal Council

IafW`f[S^ ?g`V[`Y KagdUWe Grant application

L[_W^[`W Xad <a_b^Wf[a` Short Term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:6/25/14
Progress on Action/Project:
Grant application process is underway.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington-1 (NEW/LOI)
Mitigation Action/Initiative: Irvington Township Fire Hall generators

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington- 1 (NEW/LOI)
Mitigation Action/Initiative: Irvington Township Chris Gatling Center

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Failure/Power interruption during severe events

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Existing generator has outlived its useful lifetime and is subject to failure during
emergencies.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaa cZl \ZcZgVidg jh^c\ \gVci [jcYh* N]^h dei^dc ]Vh WZZc hZaZXiZY*

.* CchiVaa cZl \ZcZgVidg jh^c\ Ndlch]^e [jcYh* N]^h dei^dc ]Vh cdi WZZc
hZaZXiZY*

/* >d cdi]^c\* N]^h dei^dc ]Vh cdi WZZc hZaZXiZY*

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install new generator

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Avoid disruption of services for emergency shelter.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing need

;W`WX[fe %^aeeWe Sha[VWV& Loss of functionality.

>ef[_SfWV <aef $31,400
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington

EaUS^ I^S``[`Y FWUZS`[e_ Township of Irvington

IafW`f[S^ ?g`V[`Y KagdUWe Municipal budget or Capital Improvement Program

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:6/25/14
Progress on Action/Project:
No progress pending budget deliberation

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington- 1 (NEW/LOI)
Mitigation Action/Initiative: Irvington Township Chris Gatling Center

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 Champion for the project is the Municipal Administration

HfZWd <a__g`[fk

HT\WUf[hWe
1 Ability to provide emergency shelter

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington-2 (NEW/AW)
Mitigation Action/Initiative: Construction of an Emergency Operations Center

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Creation of an updated Emergency Operations Center(EOC)

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Current EOC is at risk for flooding during severe storm events.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =gZVi^dc d[ V cZl ?I= VcY NgV^c^c\ =ZciZg* Iei^dc lVh VWVcYdcZY YjZ
id WjY\Zi XdchigV^cih

.* ;WVcYdcbZci d[ egd_ZXi YjZ id aVX` d[ VYY^i^dcVa [jcY^c\* Iei^dc lVh
VWVcYdcZY YjZ id ZmedhjgZ d[ Zm^hi^c\ [VX^a^in*

/* LZ]VW^a^iVi^dc d[ Zm^hi^c\ kVXVci [^gZ hiVi^dc* N]^h dei^dc lVh hZaZXiZY
Vh WZ^c\ i]Z bdhi Xdhi Z[[^X^Zci VcY WZ^c\ VWaZ id XdchigjXi i]Z egd_ZXi
l^i]^c i]Z egd_ZXi WjY\Zi*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Creation of updated EOC at Fire Station 4 (Wagner Place Fire House)

9Uf[a`,Ida\WUf <SfWYadk
Local Plans and Regulations (LPR) and Structure and Infrastructure Project
(SIP)

@aS^e,HT\WUf[hWe FWf
Creation of an updated EOC within an existing structure based on an available
FEMA grant.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing Structure

;W`WX[fe %^aeeWe Sha[VWV& Loss of Functionality

>ef[_SfWV <aef $ 1,100,000.00
Id[ad[fk' 1

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington

EaUS^ I^S``[`Y FWUZS`[e_ Township of Irvington

IafW`f[S^ ?g`V[`Y KagdUWe FEMA and Local Capital Improvement Program

L[_W^[`W Xad <a_b^Wf[a` Short - Within the calendar year 2014

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/25/14
Progress on Action/Project:
Project under construction.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington-2 (NEW/AW)
Mitigation Action/Initiative: Construction of an Emergency Operations Center

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Present EOC is at often at risk during flooding situations.

IdabWdfk

IdafWUf[a`
1

Having a functional, up to date EOC will provide to better deployment of
emergency services to serve Township residents.

<aef*>XXWUf[hW`Wee 1
Plan is to rehabilitate an existing underutilized fire house so that only interior

renovations, although extensive, are required.

LWUZ`[US^ 1
Project will provide a safe environment for the operation of the EOC and provide

updated equipment.

Ia^[f[US^ 1 The Municipal Council supports this project.

EWYS^ 1
As a portion of the funding for this project was obtained from FEMA, approval

from NJDEP for the historical aspects of the building needed to be acquired.

?[eUS^ 1 The current funding is a match (25/75) of municipal/FEMA funds.

>`h[da`_W`fS^ 0 There are no adverse impacts from this project.

KaU[S^ 1
The neighborhood is in support of the project as it will reestablish a fire

department presence in the neighborhood.

9V_[`[efdSf[hW 1 The fire department has indicated an ability to staff the facility.

Fg^f[*ASlSdV 1
The EOC will be able to respond to multi-hazards as well as supply an emergency

shelter for displaced persons.

L[_W^[`W 1
Short - The construction of project should be awarded shortly. The completion of

the project should be accomplished by December, 2014.

9YW`Uk <ZS_b[a` 1
The Township, as a whole, and the Fire Department are the champions of the

project.

HfZWd <a__g`[fk

HT\WUf[hWe
1

The project meets community objectives in providing an updated EOC as well as
having the capability of providing some emergency shelter housing.

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington-3 (OLD 1)
Mitigation Action/Initiative: ACOE to do a study to identify corrective issues with flooding and affect

repairs to concrete masonry flumes.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Local flooding and damage to existing structures due to failure of existing
concrete flume that conveys the easterly branch of the Elizabeth through the
Township.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >d cdi]^c\* N]^h dei^dc ^h `af hZaZXiZY*

.* BVkZ OM;=I? XdcYjXi [ZVh^W^a^in hijYn id YZiZgb^cZ Veegdeg^ViZ VXi^dch*
N]^h ^h i]Z hZaZXiZY dei^dc*

/* BVkZ Ndlch]^e XdcYjXi i]Z hijYn* N]^h ^h `af V hZaZXiZY dei^dc Vh i]Z
egdeZgin ^c fjZhi^dc ^h cdi jcYZg i]Z _jg^hY^Xi^dc d[ i]Z Ndlch]^e*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Have USACOE conduct feasibility study to determine appropriate actions

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Prevent local flooding and structures damage

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Flooding damage and loss of structures

>ef[_SfWV <aef $2,000,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` USACOE

EaUS^ I^S``[`Y FWUZS`[e_ Municipal Council

IafW`f[S^ ?g`V[`Y KagdUWe
Federal earmark

L[_W^[`W Xad <a_b^Wf[a` Medium

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/25/14
Progress on Action/Project: No action since last report.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington-3 (OLD 1)
Mitigation Action/Initiative: ACOE to do a study to identify corrective issues with flooding and affect

repairs to concrete masonry flumes

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington-4 (OLD 2)
Mitigation Action/Initiative: Effort to police condition of river channels

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding and Stormwater system functionality

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Monitoring of condition of storm water channel and operation of stormwater
system.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Gdc^idg XdcY^i^dc d[ hnhiZb Wn ZkVajVi^c\ X]VccZa XdcY^i^dc VcY
Y^hX]Vg\Zh* N]^h ^h i]Z hZaZXiZY dei^dc*

.* >d cdi]^c\* N]^h ^h cdi V hZaZXiZY dei^dc Vh i]^h egd_ZXi ^h cdi dcan
^cY^XViZY( ^i ^h Vahd V hiViZ bVcYViZ*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Township Engineer to inspect condition of channel with the assistance of the
Police and fire departments, as needed and formalize findings into an annual
report.

9Uf[a`,Ida\WUf <SfWYadk NRP

@aS^e,HT\WUf[hWe FWf Local flooding, storm water system operation and state mandate.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Flooding, sewer failure, illicit discharges

>ef[_SfWV <aef $100,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington Department of Public Works

EaUS^ I^S``[`Y FWUZS`[e_ Township Department of Public Works

IafW`f[S^ ?g`V[`Y KagdUWe Grant and municipal fund

L[_W^[`W Xad <a_b^Wf[a` 6 months

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/25/14
Progress on Action/Project: Inspection to be conducted annually in July.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI MQ WLI JROORZMQK VXFVIGWMRQ#
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Action Number: Irvington-4 (OLD 2)
Mitigation Action/Initiative: Effort to police condition of river channels

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 Department of Public Works

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Irvington-5 (OLD 3)
Mitigation Action/Initiative: Sanitary sewers in Columbia Ave. area

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Sanitary sewer system operation

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Backup of sewage into resident's homes

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >d cdi]^c\* N]^h ^h cdi V hZaZXiZY dei^dc

.* ;ji]dg^oZ V YZiV^aZY Zc\^cZZg^c\ hijYn id VcVanoZ i]Z XdcY^i^dc d[ i]Z
Zm^hi^c\ hnhiZb VcY egZeVgZ YZiV^aZY eaVch VcY heZX^[^XVi^dch id VYYgZhh i]Z
egdWaZb* N]^h ^h cdi V hZaZXiZY dei^dc YjZ id aVX` d[ [jcY^c\*

/* Gdc^idg i]Z XdcY^i^dc d[ i]Z hnhiZb VcY gZhedcY id i]Z h^ijVi^dch Vh i]Zn
Vg^hZ dc Vc ZbZg\ZcXn WVh^h* N]^h ^h i]Z hZaZXiZY dei^dc YjZ id VkV^aVWaZ
[jcY^c\*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Monitor the condition of the system and respond to the situations as they arise
on an emergency basis.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Reduce/eliminate sanitary sewer system failures

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Health risk of sanitary waste

>ef[_SfWV <aef $ 300,000 Phase 1
Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Irvington Department of Public Works

EaUS^ I^S``[`Y FWUZS`[e_ Department of Public Works

IafW`f[S^ ?g`V[`Y KagdUWe CDBG, grant monies, local capital improvement fund

L[_W^[`W Xad <a_b^Wf[a` On going

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:6/25/14
Progress on Action/Project: Project is on going
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Action Number: Irvington-5 (OLD 3)
Mitigation Action/Initiative: Sanitary sewers in Columbia Ave. area

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 >ZeVgibZci d[ JjWa^X Qdg`h

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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Action Number: Irvington-6 (OLD 5)
Mitigation Action/Initiative: HAZMAT roadway corridors

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Hazardous Materials monitoring

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Awareness of Hazardous Materials

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =dcYjXi V hijYn d[ BVoVgYdjh GViZg^Vah dc gdVYlVnh

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Conduct a study or Hazardous Materials in transit through Township

9Uf[a`,Ida\WUf <SfWYadk EAP, SIP

@aS^e,HT\WUf[hWe FWf 1.2; 3.2

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $200,000
Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` NJ State Police, NJ DOT, Township of Irvington Police Department

EaUS^ I^S``[`Y FWUZS`[e_ Irvington Police Department

IafW`f[S^ ?g`V[`Y KagdUWe Grant Funding

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:6/25/14
Progress on Action/Project: None since last report.
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Action Number: Irvington-6 (OLD 5)
Mitigation Action/Initiative: HAZMAT roadway corridors

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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Action Number: Irvington-7 (OLD 6)
Mitigation Action/Initiative: Utility substations

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Service Interruption

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >d cdi]^c\* N]^h ^h cdi i]Z hZaZXiZY dei^dc

.* Gdc^idg VXi^k^i^Zh d[ i]Z Oi^a^in XdbeVc^Zh* N]^h ^h V hZaZXiZY dei^dc*

/* =ddgY^cViZ VXi^k^i^Zh d[ ji^a^in VXi^k^i^Zh* N]^h ^h Vahd V hZaZXiZY dei^dc*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Combination of options

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Loss of functionality

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
New

;W`WX[fe %^aeeWe Sha[VWV& Loss of functionality

>ef[_SfWV <aef $200,000
Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` PSE&G, Township of Irvington Police Department

EaUS^ I^S``[`Y FWUZS`[e_ None

IafW`f[S^ ?g`V[`Y KagdUWe None

L[_W^[`W Xad <a_b^Wf[a` Ongoing

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ62+.1+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Ic\d^c\*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Irvington-7 (OLD 6)
Mitigation Action/Initiative: Utility substations

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
Med
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6+.. Lai`eZ[b aX E[h[`Yefa`

This section presents the jurisdictional annex for the Township of Livingston.

6+..+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Chief Craig Handschuch, Police Chief/OEM Coordinator
333-357 South Livingston Ave., Livingston, NJ 07039
Phone: 973-436-4320
E-mail: Chandschuch@livingstonnj.orgChandschuch@livingstonnj.org

Chief Christopher Mullin, Fire Chief/Dep.OEM Coordinator
62 South Livingston Ave., Livingston, NJ 07039
Phone: 973-992-2373
E-mail: Cmullin@livingstonnj.orgCmullin@livingstonnj.org

6+..+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Livingston was 29,366.

EaUSf[a`

Livingston Township is located 21.9 miles west of New York City, providing easy commuting access for

residents through public transportation or personal vehicle (Township of Livingston, 2014). The land area of

Livingston Township encompasses 14.08 square miles with 13.77 square miles being land and 0.31 square

miles being water. To the west is Florham Park, to the south is Short Hills, to the east is South and West

Orange, and to the north is Roseland.

;d[WX A[efadk

Livingston Township is named for the first Governor of New Jersey who also had an integral role in the

formation of the United States Constitution, William Livingston. Seven Hamlets, Teedtown, Northfield,

Morehousetown, Cheapside, Washington Place, and Squiretown, resided in the area prior to coming together to

create Livingston Township (Township of Livingston, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Council-Manager form of government was started in Livingston Township in 1957. The Town Council

consists of five Livingston residents. From the members of the town council, the Mayor is chosen (Township

of Livingston, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.11.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+..*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Hillside Northfield Residential 80 units B: 5500 L: 9 None PB approved

Hillside Northfield Residential 80 units B: 5500 L: 8 None PB approved

Hillside Northfield Residential 80 units B: 5500 L: 7 None PB approved

Hillside Northfield Residential 80 units B: 5500 L: 5 Wildfire: Low PB approved

Kushner Residential 225
S. Orange Ave.
B: 6100; L: 35

ND Under review

Squiretown Residential 220 units B: 5900 L: 42
Wildfire:
Moderate

NEHRP: D
PB approved

Squiretown Residential 220 units B: 5900 L: 37
Wildfire:
Moderate

NEHRP: D
PB approved

Squiretown Residential 220 units B: 5900 L: 36
Wildfire:
Moderate

NEHRP: D
PB approved

Squiretown Residential 220 units B: 5900 L: 35
Wildfire:
Moderate

NEHRP: D
PB approved

Squiretown Residential 220 units B: 5900 L: 34
Wildfire: High

NEHRP: D
PB approved

Squiretown Residential 220 units B: 5900 L: 33
Wildfire: High

NEHRP: D
PB approved

St. Barnabas
Ambulatory Care

Commercial
42,000

square feet
S. Orange Ave.
B: 6101; L: 48

ND Under review

TMB Residential 62
S. Orange Ave.
B: 7001; L: 1.01

ND PB Approved

* Only location-specific hazard zones or vulnerabilities identified.
Note: ND = Not determined because potential new development could not be located.

6+..+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+..*/+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8

Kg__Sdk aX

=S_SYWe,EaeeWe

June 10, 2008 Severe Storms N/A N/A
The municipality did

not report any damages
for the HMP.
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=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8

Kg__Sdk aX

=S_SYWe,EaeeWe

March 12 – April 15,
2010

Severe Storms and
Flooding

DR-1897 Yes
The municipality did

not report any damages
for the HMP.

December 26-27, 2010
Severe Winter Storm

and Snowstorm
DR-1954 Yes

The municipality did
not report any damages

for the HMP.

August 26 – September
5, 2011

Hurricane Irene
EM-3332
DR-4021

Yes
Yes

The municipality did
not report any damages

for the HMP.

October 29, 2011 Severe Storm DR-4048 Yes
The municipality did

not report any damages
for the HMP.

October 26 –
November 8, 2012

Hurricane Sandy
EM-3354
DR-4086

Yes
Yes

The municipality did
not report any damages

for the HMP.

6+..+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Livingston. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Livingston.

LST^W 6+..*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $3,364,630

Occasional 1212 Low
2,500-year MRP: $75,061,414

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $22,064,214 Frequent 1818 Medium

Geological Hazards
Exposed to Class B and Class

C:C:
$3,920,400 Rare 6 Low

Severe Storm

100-Year MRP: $3,228,158

Frequent 4848 High500-year MRP: $23,267,683

Annualized: $250,796

Winter Storm
1% GBS: $33,773,019

Frequent 5454 High
5% GBS: $168,865,095
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ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Wildfire
Estimated Value Exposed to

Extreme, Very High and High:
$1,189,000 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Livingston.

LST^W 6+..*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

"

<^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

"

JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Livingston, Township of 323 154 $1,162,839.00 4 0 9797 114 209

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).
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LST^W 6+..*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.#.# -+/#

>FK >FK

Township of Livingston 1 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the Livingston area is subject to

frequent rainfalls of great intensity and varying origin. The rainfall may be from local thunderstorms,

hurricanes, storms originating over the Atlantic Ocean, or storms coming from the mainland. High intensity,

short duration storms tend to cause flooding of the smaller drainage basins of the Township. Lower intensity,

longer duration storms are more troublesome to the waterways with larger tributary areas, such as Canoe

Brook and the Passaic River (FEMA FIS 2014).

The Township of Livingston is highly developed with buildings and paved areas covering a significant portion

of the land area and effectively reducing the amount of land available to absorb precipitation. Throughout most

of the Township, the surface soil has a relatively low permeability, although there are a few local deposits of

sand and gravel. In general, the slope of the terrain varies from one percent to ten percent throughout most of

the Township. The low permeability of the soil, the steep slope of the terrain, and the high degree of

development in Livingston all contribute to relatively high amounts of runoff, especially from the high

intensity storms experienced on the east coast of the United States. The runoff is carried in open waterways to

the Passaic River. The present problems due to storm water runoff are principally related to high velocity flow,

channel erosion (particularly in upstream areas), and subsequent depositions of rock and silt in the downstream

portions of the brooks (FEMA FIS 2014).

Local flooding in Livingston is generally due to inadequate storm sewers, high-water elevations in the streams

to which the storm sewers discharge, or blockages, such as silting of the stream channel at the point of

discharge from a storm sewer. In addition to causing silting and blockage of the stream channel, the erosion

caused by the high velocities also undermines the embankments of the streams and affects the adjacent land

area. This type of damage is caused not only by severe floods but also by the cumulative effects of lesser, but

more frequent storms (FEMA FIS 2014).

The downstream portions of Canoe Brook and Slough Brook, as well as the land area bordering the Passaic

River, are greatly influenced by high water levels in the Passaic River. A historic flood in Livingston in the

Passaic River Basin occurred during October 1903; however, because of the low level of development at that

time, damages were not too severe. The storm of October 1903 was centered over Paterson, where a total of

15.5 inches of rainfall was recorded (FEMA FIS 2014).

A review of the great storms which have occurred in the northeastern states reveals that the Rahway River and

its tributaries are located in the North Atlantic storm belt. Under extremely intensive and prolonged rains, the

East Branch Rahway River, its tributary, Crooked Brook, and Lightning Brook, a tributary of the Elizabeth

River, overflow their banks in the Township of Maplewood. Also some bridges over East Branch Rahway

River are topped by floodwaters thus making roads impassable (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:
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@addY VcY MZkZgZ Midgbh

# Dorsa Avenue/Navlon Avenue/Navlon Place – Substantial flooding occurs during major rain events in

which the Passaic River overflows its banks and floods the industrial area. This area is generally

closed and the buildings are not accessible by vehicles. This flooding and the fact that these buildings

are not accessible by fire apparatus increase the possibility of a substantial large scale fire loss in the

industrial section of the Township.

# 235 South Livingston Avenue (Town Garage) – During periods of heavy rain, water from the brook

behind the garage overfills its banks and comes into the garage, causing a hazard for equipment and

personnel. The Township has lost vehicles and equipment. In an emergency, DPW is sometimes

ineffective because they are dealing with an emergency in their own facility.

# Broadlawn Place – During a one inch or greater rain event, the roadway floods to impassable levels

because Canoe Brook has a drainage problem in this area. During substantial periods of rain, people

from adjoining houses have had to evacuate.

# Royal Avenue – During substantial rain, Royal Avenue floods, making it impassable to traffic and the

road has to be closed until the water recedes.

# Robert Harp Drive – The oval between St. Philomena’s and 5 Livingston Avenue floods during heavy

rain events.

# Falcon Road – During major storm events, Falcon Road between the path and West Oakwood Avenue

becomes impassable to traffic.

# Hillside Terrace, Zahn Terrace, Charles Street, Grand Terrace – During periods of major storms, this

entire area becomes impassable to traffic and requires the roads to be closed.

# Route 10 East/West – In front of Pizzeta, during heavy rains (one inch or greater), it becomes

impassable.

# Bryant Drive/Madison Court – During major events, these two adjoining roads become dangerous to

vehicle traffic and need to be closed down.
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6+..+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Livingston.

LST^W 6+..*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX

SVabf[a`) `S_W aX b^S`)

Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y Building Chapter 110, 2010

Zoning Ordinance Y
Planning, Building

& Zoning
Chapter 170, 2010

Subdivision Ordinance Y
Planning, Building

& Zoning
Chapter 170-IX

NFIP Flood Damage Prevention
Ordinance

Y Engineering Chapter 170-X, 2007

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin Plan

Stormwater Management
Plan/Ordinance

Y Engineering Chapter 170-XIII, 2006

Comprehensive Plan / Master Plan/
General Plan

Y Planning 2007

Capital Improvements Plan Y Finance Annual

Site Plan Review Requirements Y
Planning &
Engineering

Chapter 170-IX, Various

Open Space Plan Y Planning 2002

Stream Corridor Management Plan

Watershed Management or Protection
Plan

Economic Development Plan

Comprehensive Emergency
Management Plan

Y Police

Emergency Response Plan

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX

SVabf[a`) `S_W aX b^S`)

Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Riparian zone protection Y Ordinance 8-2011, 2011

Steep slope protection Y Ordinance 24-2009, 2009

Lot Surface Drainage permit Y Local
Livingston

Engineering
Department

Ordinance 35-2008, 2008

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Livingston.

LST^W 6+..*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Planning & Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering

Planners or engineers with an understanding of natural
hazards

Y Planning & Engineering

NFIP Floodplain Administrator Y Engineering, Richard Calbi

Surveyor(s) N

Personnel skilled or trained in “GIS” applications Y Planning & Engineering

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager N

Grant Writer(s) N

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

N
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Livingston.

LST^W 6+..*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes, Manager’s Office

Capital Improvements Project Funding Yes, Finance

Authority to Levy Taxes for specific purposes

User fees for water, sewer, gas or electric service Yes, Finance

Impact Fees for homebuyers or developers of new
development/homes

Yes, Planning and Engineering

Incur debt through general obligation bonds Yes, Finance

Incur debt through special tax bonds

Incur debt through private activity bonds

Withhold public expenditures in hazard-prone areas

Mitigation grant programs

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Livingston.

LST^W 6+..*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

Public Protection

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html
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# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Richard Calbi, Township of Livingston-Engineer

@addY PjacZgVW^a^in MjbbVgn

The aftermath of the two biggest tropical storms in recent history, Hurricanes Irene and Sandy, did not result in

significant flooding damage in Livingston Township. Though some flood damage may have occurred

following Hurricane Irene, none was reported. Livingston Township does not maintain an inventory of

properties damaged during flooding nor of flood-damaged properties that have owners interested in mitigation.

Substantial Damage determinations are not conducted by the Floodplain Administrator. This task is the

responsibility of the Department of Public Works for Township-owned properties.

LZhdjgXZh

The community FDPO identifies the Township Engineer as the local NFIP Floodplain Administrator, Richard

Calbi, for which floodplain administration is an auxiliary duty.

In addition to the NFIP FPA, the community has supplementary staff for which NFIP is an auxiliary duty;

personnel include the Assistant Township Engineer, Jannette Harduby.

Duties and responsibilities of the Township Engineer/NFIP Administrator are using GIS during permit reviews

to determine flood risk and provide construction recommendations to ensure compliance with floodplain

ordinances. Currently there is no direct public education and outreach conducted in Livingston Township.

Online resources are available to the community on the Township website.

The major barrier to running a more effective floodplain management program in Livingston Township is a

lack of training. More in-depth training and exposure to floodplain management implementation would help

the program greatly and be welcomed.

LZ\jaVidgn

The community is in good standing in the NFIP. The current NFIP Floodplain Administrator has no

knowledge of when the last CAV was performed. The municipality sees no specific need for a CAV at this

time.

Floodplain management regulations do not exceed FEMA and New Jersey minimum requirements. Additional

ordinances supporting floodplain management in Livingston Township include the need for a Lot Surface

Drainage permit for single family residences changing the grade of the property. This permit is reviewed for

compliance with the floodplain management ordinance prior to approval.

Livingston Township does not currently participate in the Community Rating System (CRS) program. To gain

familiarity with the program and determine the Township’s options as a member, the Floodplain Administrator

would consider attending a seminar on CRS.
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<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.X-11

presented later in this annex.

The municipality has identified the following mitigation projects/activities that have been completed:

# North Hillside Booster Station- Replacement of emergency generator, pending the release of funding

from grant. The design is underway.

# Bear Brook Dam – a classification study has been completed and submitted to NJDEP for approval.

The Township will be developing an Emergency Action Plan for the dam structure.

# Road drainage improvements are included in every road project. The Township improved curbside

drainage collection with the additional of new inlets and piping.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

It is the intention of this municipality to incorporate mitigation planning as an integral component of daily

municipal operations. Currently, the Township has the following special purpose ordinances:

# Riparian zone protection

# Steep slope protection

# Log surface drainage permit

According to the preliminary 2014 FEMA FIS, the Township of Livingston established regulations to prevent

flooding problems along the Passaic River.

The Township’s 2011 Master Plan is their legal roadmap to planning for appropriate and safe land

development. Their objectives include the following which contain hazard mitigation components:

# To secure safety from fire, flood and other natural or man-made disasters.

# To promote the conservation of open space through the protection of forests, woodlands, wetlands,

floodplains, marsh and aquifer recharge areas, stream corridors, steep slopes and valuable natural

resources; to prevent degradation of the environment through improper use of land; and, to prevent

negative environmental impact upon property adjacent to property being developed.

In an effort to reduce stormwater runoff and stormwater flooding, the Township will evaluate all new

development to reduce stormwater runoff. In addition, the Township will develop and implement an easement

and culvert cleaning plan. Refer to their new mitigation actions Livingston-4 through Livingston-6 in Table

9.11-11.

To prevent negatively impacting properties adjacent to rivers/streams, the Township proposes to conduct

regular stream clearing and restoration to reduce flooding and streambank erosion that is impacting private
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residents. Refer to Table 9.11-11, new mitigation action Livingston-2. These meets the Master Plan objective

noted above.

In addition, the general recommendations for change in the Land Use Element includes rezoning a site located

in the flood hazard area of the Passaic River and preserving the wetland and flood hazard areas as open space.

The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Livingston website at http://www.livingstonnj.org for further information (FEMA FIS 2014).
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6+..+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+..*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Relocate DPW garage. In Progress, 5% Completed

Alternatives study completed in 2013.
Awaiting Township Council decision on
recommendations. This initiative will be
included in the new mitigation strategy.

2: Township flood mitigation plan.
Develop a plan that identifies all
localized flooding outside of FEMA
designated zones and devise mitigation
options to eliminate these hazards.

No Progress

Lack of funding for study. This
initiative will be included in the new
mitigation strategy. Though lack of
funding is cited as the reason for no
progress, this is an important strategy for
Livingston.

3: Roadway flooding between
municipalities.

Discontinue

Low priority. Essex County Road/
Bridge Authority is the lead agency for
this project. Therefore, this initiative
will be not carried over by Livingston.
Please refer to Essex County Annex.
(Section 9.1)

4: Canoe Brook Reservoir. Discontinue
Privately owned. This action will not be
carried forward.

5: Increase stormwater runoff due to
adjacent development.

Continuous
All new development evaluated for
impacts. This initiative will be included
in the new mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The following initiatives have been completed by the municipality. These initiatives were not identified in the

previous mitigation strategy in the 2007 Plan.

# Bear Brook Dam: A classification study has been completed and submitted to NJDEP for approval.

The Township will be developing an Emergency Action Plan for the dam structure.

# Road Drainage Improvements: Included in every road project, the Township improves curbside

drainage collection with the addition of new inlets and piping.

# Improvements by the Township of Livingston along Canoe Brook, including a new concrete lined

channel to improve flow conditions and prevent bank erosion upstream of Cedar Street, were

constructed in 1972 (FEMA FIS 2014).

# In the section between Serbrooke Parkway and East Mount Pleasant Avenue (State Route 10), a

concrete lining was created to prevent erosion of the bank slopes, and concrete grade beams were

placed across the bottom of the channel to reduce erosion of the streambed. Upstream of Slough



@IGWMRQ .#&&/ ARZQVLMS RJ 9MYMQKVWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*--)-0
DVcjVgn .,-1

Brook, along West Northfield Road, a channel was protected from erosion by lining the bank slopes

with riprap (FEMA FIS 2014).

# During the early 1930s, the Works Progress Administration constructed mortar rubble masonry walls

along the East Branch of the Rahway River, from the Jefferson Avenue Bridge to a point

approximately 750ft. downstream from the Baker Street Bridge in the Township of Maplewood. The

purpose of this work was to protect the banks of the river and to prevent erosion (FEMA FIS 2014).

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.11-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.11-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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6+..+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+..+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Livingston that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Livingston has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+..+6 9VV[f[a`S^ <a__W`fe

None at this time.
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?[YgdW 6+..*.+ Lai`eZ[b aX E[h[`Yefa` ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&&/ ARZQVLMS RJ 9MYMQKVWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*--).1
DVcjVgn .,-1

?[YgdW 6+..*/+ Lai`eZ[b aX E[h[`Yefa` ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Livingston-1 (NEW)

Mitigation Action/Initiative: Provide emergency backup power at critical facility locations to ensure

utilities can function during power outages.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Major utilities such as water and sewer lack back-up power causing a loss of vital

services.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Provide emergency power at all critical facilities.

2. Provide alternate sources of utility.

3. No action.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Provide emergency backup power at critical facility locations to ensure utilities can
function during power outages.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing and future.

;W`WX[fe %^aeeWe Sha[VWV& Loss of vital services; drinking water, sewage treatment, shelter.

>ef[_SfWV <aef High

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Livingston

EaUS^ I^S``[`Y FWUZS`[e_ Planning & Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding & Grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

!?IJIU WR SUMRUMWM]EWMRQ#
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Action Number: Livingston-1 (NEW)

Mitigation Action/Initiative: Provide emergency backup power at critical facility locations to ensure

utilities can function during power outages.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Livingston-1 (NEW/LOI)

Mitigation Action/Initiative: Livingston Senior Center generator project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Back-up electricity to facility

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Provide back-up electricity to Community Center/ O.E.M. Evacuation Shelter

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Allow Senior Center to operate as primary shelter for Livingston by installing a new

generator

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Applied for Grant/ Grant Awarded

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Continuity of O.E.M. Shelter functions during widespread power failures.

>ef[_SfWV <aef $140,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Twp. Of Livingston

EaUS^ I^S``[`Y FWUZS`[e_ Planning & Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding & Grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee
7/29/14 - Letter of Award July 2014; Not started as of this date.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Livingston-1 (NEW/LOI)

Mitigation Action/Initiative: Livingston Senior Center generator project

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High Provide emergency power for Community Center/Evacuation Shelter
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Action Number: Livingston-1 (NEW/LOI)

Mitigation Action/Initiative: Livingston North Hillside Water Booster Station generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Back-up energy to facility.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Providing drinking water and fire protection water to North Hillside section of Twp.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of Emergency Back-up Generator at Water Well-House/North Hillside Ave.

9Uf[a`,Ida\WUf <SfWYadk Applied for Grant; Grant Awarded

@aS^e,HT\WUf[hWe FWf Ability to pump water from well-house during times of power outages

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Providing drinking water and fire protection water to North Hillside section of Twp.

>ef[_SfWV <aef $82,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Twp. Of Livingston

EaUS^ I^S``[`Y FWUZS`[e_ Planning & Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding & Grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee
7/29/14 – Letter of Award - October 2013; Not started as of this date.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&&/ ARZQVLMS RJ 9MYMQKVWRQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*--)/-
DVcjVgn .,-1

Action Number: Livingston- 1 (NEW/LOI)

Mitigation Action/Initiative: Livingston North Hillside Water Booster Station generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High Provide drinking water and fire protection for North Hillside area of Twp.
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Action Number: Livingston-2 (NEW)

Mitigation Action/Initiative: Stream cleaning and restoration

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding/Erosion

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Clogged waterways and eroding banks affecting private residential property.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Mechanically clean brooks and restore banks.

2. Pipe brooks.

3. No action.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Mechanical cleaning and restoration.

9Uf[a`,Ida\WUf <SfWYadk NSP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of property and degraded water quality from erosion.

>ef[_SfWV <aef High

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Livingston

EaUS^ I^S``[`Y FWUZS`[e_ Planning and Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding and Grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Livingston-2 (NEW)

Mitigation Action/Initiative: Stream cleaning and restoration

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1 NJDEP regulations will hinder mechanically cleaning and restoration efforts.

?[eUS^ 1

>`h[da`_W`fS^ -1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Livingston-3 (Old-1)

Mitigation Action/Initiative: Relocate DPW garage

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Interruption of emergency response services, property damage, vehicle damage due to

repetitively flooding at current DPW garage location.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Relocate the garage

2. Flood proof the site and buildings.

3. No action.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Relocate the garage

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf
Removes vital municipal operation from hazard and allows the DPW to operate during an

emergency, without being in an emergency itself.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing/Future

;W`WX[fe %^aeeWe Sha[VWV& Property and vehicle damage. Loss of vital function during emergencies.

>ef[_SfWV <aef $11 Million

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township

EaUS^ I^S``[`Y FWUZS`[e_ Planning & Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding, Grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 3/18/14

Progress on Action/Project: 5% Complete, study phase completed and presented to the

Township Council.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Livingston-3 (Old-1)

Mitigation Action/Initiative: Relocate DPW Garage

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Livingston-4 (Old-2)

Mitigation Action/Initiative: Township drainage study

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Property damage, motorist hazards.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Design and construct new collections systems.

2. No action.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Drainage Improvements

9Uf[a`,Ida\WUf <SfWYadk Infrastructure

@aS^e,HT\WUf[hWe FWf
Eliminates potential foe vehicles encountering high water and prevents damage to

adjacent property.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing/Future

;W`WX[fe %^aeeWe Sha[VWV& Property and vehicle damage.

>ef[_SfWV <aef Unknown

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Livingston

EaUS^ I^S``[`Y FWUZS`[e_ Planning and Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding and Grants

L[_W^[`W Xad <a_b^Wf[a` Long

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:

Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Livingston-4 (Old-2)

Mitigation Action/Initiative: Township drainage study

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee -1 Cost to benefits will have to be considered for each improvement.

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+./ Lai`eZ[b aX FSb^WiaaV

This section presents the jurisdictional annex for the Township of Maplewood.

6+./+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Joseph Manning, Business Administrator-Administration
54 Valley St., Maplewood, NJ 07040
973-762-8120 ext. 2000
twpadmin@twp.maplewood.nj.ustwpadmin@twp.maplewood.nj.us

Robert Cimino, Chief of Police
1618 Springfield Ave., Maplewood, NJ 07040
973-762-3400 ext. 7901
policechief@twp.maplewood.nj.uspolicechief@twp.maplewood.nj.us

6+./+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Maplewood was 23,867.

EaUSf[a`

Township of Maplewood is located near the convergence of Interestate-78 and the Garden State Parkway.

Communities bordering Maplewood include South Orange to the North, Irvington to the East, Union to the

South, and Millburn to the West. The East Branch of the Rahway River runs through the middle of the

Township. Total land area for the Township of Maplewood is 3.879 square miles of which 3.877 square miles

are land and 0.002 square miles are water (Maplewood Township New Jersey, 2014).

;d[WX A[efadk

The area now known as the Township of Maplewood was settled in 1675 by the Dutch, English, and French

Puritans. Maplewood developed into a center for trade and light manufacturing as it was a stagecoach stop

between Newark, Jersey City, and Morristown. Cider, rum, honey, and livestock were major sources of trade.

In 1922, Maplewood parted from South Orange Township and became known as Maplewood (Maplewood

Township New Jersey, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Township of Maplewood operates using a five-member township Committee which selects a Mayor annually

(Maplewood Township New Jersey,2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.12.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+./*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

71 Dunnell Road Residential 10

67-79 Dunnell Rd.
BL 17.16 L

136,156.01,157,161,1
61.01

Floodplain
Approved by

Planning Board

CVS Commercial. 13,000 SF
453 Valley St.
BL 16.01 L 22

None
Approved by

Planning Board

DAIBES Commercial

6
units/10,000

SF
Commercial

1611 Springfield
Ave.

BL 13.05 L 1, 3
None 5% Complete

Elite Properties Residential 126 units B: 48.47 L: 7 Wildfire: Low 50% complete

Elite Properties Residential 126 units B: 48.47 L: 6.01 None 50% complete

Elite Properties Residential 126 units B: 48.47 L: 5.01 None 50% complete

Elite Properties Residential 134 units 92 Burnett Ave. None 50% complete

Parke Place at Maplewood

LLC
Residential 235 units B: 44.02 L: 2 None N/A

Post Office Redevelopment Mixed-Use

24

units/15,000

SF

Commercial

160 Maplewood Ave.

B: 13.09 L: 180, 181,

185

None Conceptual

PSEG Redevelopment Residential 235 units 200 Boyden Ave. None

Redevelopment,

Approved by

Planning Board
' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
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6+./+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages to the community is included, if available,

based on reference material or local sources. This information is presented in the table below. For details of

these and additional events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+./*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

August 26 –
September 5,
2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Residential homes reported water in basements
and/or trees into homes. The river along West
Park crested over the bridge deck. Power outages
were reported throughout the Township. Many
roads were closed and residents were evacuated in
the area of West Parker and Oakland Streets due
to a brook overflowing. All of Maplewood was
notified to boil their water.

October 26 –
November 8,
2012

Superstorm
Sandy

EM-3354
DR-4086

Yes
Yes

Residential homes reported water in basements
and/or trees into homes.
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6+./+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Maplewood. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Maplewood.

LST^W 6+./*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,469,380

Occasional 1212 Low
2,500-year MRP: $33,916,762

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $5,367,294 Frequent 1818 Medium

Geological Hazards
Exposed to Class B and Class

C:C:
$11,652,300 Occasional 1212 Low

Severe Storm

100-Year MRP: $2,535,267

Frequent 4848 High500-year MRP: $15,052,899

Annualized: $176,431

Winter Storm
1% GBS: $17,109,313

Frequent 5454 High
5% GBS: $85,546,565

Wildfire
Estimated Value Exposed to

Extreme, Very High and High:
$0 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7

V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Maplewood.

LST^W 6+./*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

"

JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW fZW

.# S`V

-+/# ?^aaV

ASlSdV

%0&

Maplewood,

Township of
157 6161 $1,159,326.00 9 1 3232 3434 123

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+./*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

-+/#

LdS`ebadfSf[a`

Township of Maplewood 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), at the time the FIS for the Township

of Maplewood was published, local flooding was due mainly to poor drainage. The storm sewer system was

originally designed for 5- to 10-percent-annual-chance storms and the storm sewer could not accommodate

rainfall resulting from the 1-percent-annual-chance storm (FEMA FIS 2014).

The Township of Maplewood has sustained damages from floods that have occurred in the past, with the

historic floods occurring during July 1901, February 1902, October 1903, August 1927, July 1938, August

1955, September 1971, and August 2, 1973. The damaging storms occurred in Maplewood during the floods of

August 2, 1973, and July 1938. The historic flooding occurred during the storm of October 1903; however,

because of the absence of development in the community, damages were not as great as those caused by the

August 2, 1973 flood (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

# Structures located along the stream corridors are subjected to flooding during large storm events.
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6+./+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Maplewood.

LST^W 6+./*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y Building NJAC 5;23, Adopted 1977

Zoning Ordinance Y Zoning
Maplewood Code Chapter 271, Adopted

2005

Subdivision Ordinance Y Zoning
Maplewood Code Chapter 271, Adopted

2005

NFIP Flood Damage

Prevention Ordinance
Y Engineering

Maplewood Code Chapter 271, Adopted

2005

Cumulative Substantial

Damages
N

Freeboard N

Growth Management

Floodplain Management /

Basin Plan
Y Engineering

Maplewood Code Chapter 271, Adopted

2005

Stormwater Management

Plan/Ordinance
Y Engineering

Maplewood Code Chapter 238, Adopted

2006

Comprehensive Plan / Master

Plan/ General Plan
Y Engineering Adopted 2011

Capital Improvements Plan Y Engineering Updated annually

Site Plan Review

Requirements
Y

Zoning/

Engineering

Maplewood Code Chapter 271, Adopted

2005

Open Space Plan Y Adopted 2008

Stream Corridor Management

Plan
Y

Zoning/

Engineering

Maplewood Code Chapter 213, Adopted

2009

Watershed Management or

Protection Plan
Y

Zoning/

Engineering

Maplewood Code Chapter 213, Adopted

2009

Economic Development Plan Y Administration Adopted 1999

Comprehensive Emergency

Management Plan
Y Fire Adopted 2010

Emergency Response Plan Y Fire Adopted 2010
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Post Disaster Recovery Plan N

Post Disaster Recovery

Ordinance

N

Real Estate Disclosure

Requirement

N

Other [Special Purpose

Ordinances (i.e., critical or

sensitive areas)]

N

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Maplewood.

LST^W 6+./*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering

Planners or engineers with an understanding of natural
hazards

Y Engineering

NFIP Floodplain Administrator Y
Thomas Malavasi, Township Engineer/Engineering

Department/Building Department

Surveyor(s) N

Personnel skilled or trained in “GIS” applications Y Multiple

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Fire

Grant Writer(s) Y Administration

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

N
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Maplewood.

LST^W 6+./*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Administration

Capital Improvements Project Funding Yes – Administration

Authority to Levy Taxes for specific purposes NoNo

User fees for water, sewer, gas or electric service No

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes - Administration

Incur debt through special tax bonds NoNo

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs No

Other NoNo

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Maplewood.

LST^W 6+./*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule
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# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Thomas Malavasi, Township Engineer/Engineering Department

@addY PjacZgVW^a^in MjbbVgn

Damage sustained during Superstorm Sandy and other recent disaster events was primarily to garages. Only

one residence sustained damage to a family room and roof. Many residences lost connection to power as a

result of trees falling and taking out power lines. The Hilton Library, a Township-owned building, sustained

damage to a parapet when a tree limb fell. No interest in mitigation has been expressed by property owners

who sustained damage at their properties.

LZhdjgXZh

The Township Engineer and Construction Official share the responsibilities of floodplain manager.

Responsibilities shared include conducting permit reviews and inspections. At this time, no formal education

and outreach is conducted regarding floodplain management. There are no known barriers to running an

effective floodplain management program in Maplewood Township. The current floodplain administrator,

Thomas Malavasi, does not feel he is adequately supported in his role. Additional training and information on

floodplain management would be welcomed.

=dbea^VcXZ B^hidgn

Maplewood Township is in good standing in the NFIP. There is no knowledge of when the most recent

Community Assistance Visit (CAV) took place. The current floodplain administrator does not feel there is a

need to schedule a CAV at this time.

LZ\jaVidgn

Current floodplain management regulations and ordinances meet the minimum requirements for both FEMA

and New Jersey. There are additional local plans, ordinances, and programs which further support the

implementation of the NFIP within Maplewood Township. Maplewood Township does not currently

participate in the Community Rating System (CRS) but attending a seminar to receive more information would

be appreciated.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None at this time.
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For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Township has a Master Plan which is the legal roadmap to planning for appropriate and safe land

development. According to their Master Plan, the Township is at the forefront on municipal sustainability

efforts and community green initiatives. Maplewood was one of the first municipalities in the State to receive

‘Sustainable Jersey’ certification.

A number of other local plans and studies have also been completed that consider hazard mitigation:

# Maplewood Climate Initiative Action Plan (June 2007)

# Drainage/Flood Mitigation Improvements Study for four study areas (February 2009)

# Rahway River Corridor Study (June 2010)

A Rahway River Basin Flood Risk Management Feasibility Study is currently in progress being led by the

U.S. Army Corps of Engineers. The U.S. Army Corps of Engineers is partnering with the New Jersey State

Department of Environmental Protection to identify various flood risk management alternatives for

communities along the Rahway River Basin, with a specific emphasis on the cities of Rahway and Cranford.

The alternatives are currently undergoing economic analysis, comparing the amount of risk management

provided to each alternative’s associated costs.

The Township’s website has a page dedicated to studies and plans developed organized by year:

http://www.twp.maplewood.nj.us/index.aspx?NID=100

The Township currently considers hazard areas including flood zones prior to land use changes or development

permitting. The Township restricts development in the floodplain and along stream corridors.

The Township will expand its public outreach program on natural hazards (Maplewood-10) and is interested in

the Community Rating System (Maplewood-12). Refer to new mitigation actions listed in Table 9.12-11.

The Township will consider safe growth practices for the next Master Plan update. In addition, the Township

will use the HMP as a guide when updating municipal ordinances.
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6+./+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+./*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: BOE parking lot damage due to
hurricane rains

Continuous

Board of Education needs funding to
complete this work. This mitigation
action will be carried forward in this

HMP update.

2: Public building improvements Continuous

Repairs complete at Hilton Library due
to Sandy. Other repairs ongoing as they

arise and are needed. There are no
current projects planned.

3: Drainage culvert on Mountain,
Maple and Berkley Streets

Completed Complete

4: Project after DEP flooding study In progress
Study complete, future projects

identified in the updated mitigation
strategy presented in this annex.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

None identified at this time.
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IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.12-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.12-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).-
DVcjVgn .,-1

6+./+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+./+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Maplewood that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Maplewood has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+./+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)..
DVcjVgn .,-1

?[YgdW 6+./*.+ Lai`eZ[b aX FSb^WiaaV ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)./
DVcjVgn .,-1

?[YgdW 6+./*/+ Lai`eZ[b aX FSb^WiaaV ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).0
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Community Center generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg djiV\Z Vh V gZhjai d[ hidgb ZkZcih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Gjc^X^eVa^in lVh l^i]dji edlZg [dg 0)-, YVnh [daadl^c\ MjeZghidgb MVcYn*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Do nothing – municipality was without power 4-10 days post Superstorm
Sandy

.* JjgX]VhZ \ZcZgVidg

/* =d)\ZcZgVi^dc [VX^a^in t idd ZmeZch^kZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh [daadl^c\ V hidgb VcY egZkZci^c\ edlZg

djiV\Zh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef "22(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` I[[^XZ d[ ?bZg\ZcXn GVcV\ZbZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BGAJ( Ndlch]^e WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).1
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Community Center generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).2
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Main Library generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg djiV\Z Vh V gZhjai d[ hidgb ZkZcih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Gjc^X^eVa^in lVh l^i]dji edlZg [dg 0)-, YVnh [daadl^c\ MjeZghidgb MVcYn*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Do nothing – municipality was without power 4-10 days post MjeZghidgb
Sandy

.* JjgX]VhZ \ZcZgVidg

/* =d)\ZcZgVi^dc [VX^a^in t idd ZmeZch^kZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh [daadl^c\ V hidgb VcY egZkZci^c\ edlZg

djiV\Zh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef "-,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` I[[^XZ d[ ?bZg\ZcXn GVcV\ZbZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
@?G; BGAJ( Ndlch]^e WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).3
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Main Library generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).4
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Municipal Building generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg djiV\Z Vh V gZhjai d[ hidgb ZkZcih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Gjc^X^eVa^in lVh l^i]dji edlZg [dg 0)-, YVnh [daadl^c\ MjeZghidgb MVcYn*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Do nothing – municipality was without power 4-10 days post MjeZghidgb
Sandy

.* JjgX]VhZ \ZcZgVidg

/* =d)\ZcZgVi^dc [VX^a^in t idd ZmeZch^kZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh [daadl^c\ V hidgb VcY egZkZci^c\ edlZg

djiV\Zh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf -*.( 2*-

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef "-,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` I[[^XZ d[ ?bZg\ZcXn GVcV\ZbZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BGAJ( Ndlch]^e WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi( >I@

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.).5
DVcjVgn .,-1

Action Number: Maplewood-1 (NEW/LOI)

Mitigation Action/Initiative: Maplewood Municipal Building generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/,
DVcjVgn .,-1

Action Number: Maplewood-2 (OLD 1)

Mitigation Action/Initiative: BOE parking lot repairs due to Hurricane Irene

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Coastal Erosion, Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Erosion

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Bank stabilization East Branch of the Raritan River

.* Hd ;Xi^dc

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install stream bank improvements

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Reduced erosion

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
New

;W`WX[fe %^aeeWe Sha[VWV& Property damage, road flooding, road closures

>ef[_SfWV <aef High

Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` South Orange Maplewood Board of Education

EaUS^ I^S``[`Y FWUZS`[e_ South Orange Maplewood Board of Education

IafW`f[S^ ?g`V[`Y KagdUWe Local funds, FEMA, loans

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/-
DVcjVgn .,-1

Action Number: Maplewood-2 (OLD 1)

Mitigation Action/Initiative: BOE parking lot repairs due to Hurricane Irene

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ -1

EWYS^ 0

?[eUS^ -1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W -1

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ -1

Id[ad[fk

%A[YZ,FWV,Eai&
Low



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/.
DVcjVgn .,-1

Action Number: Maplewood-3 (OLD 2)

Mitigation Action/Initiative: Public building improvements

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flooding

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Protect public buildings from flooding

2. No Action

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Provide drainage or pumps for buildings subject to flooding

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Reduce flooding

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Ongoing

;W`WX[fe %^aeeWe Sha[VWV& Property damage, road flooding, road closures

>ef[_SfWV <aef Medium

Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Maplewood

EaUS^ I^S``[`Y FWUZS`[e_ Administration/Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Local funds, FEMA, loans

L[_W^[`W Xad <a_b^Wf[a` Medium

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)//
DVcjVgn .,-1

Action Number: Maplewood-3 (OLD 2)

Mitigation Action/Initiative: Public building improvements

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/0
DVcjVgn .,-1

Action Number: Maplewood-4 (OLD 3)

Mitigation Action/Initiative: Upper Ridgewood Drainage Project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flooding

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Protect homes and streets from flooding

.* Hd ;Xi^dc

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Increase drainage capacity of the drainage culvert on Mountain, Maple, and
Berkley St.; provide drainage in areas subject to flooding

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Reduced flooding

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Property damage, road flooding, road closures

>ef[_SfWV <aef Medium

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Maplewood

EaUS^ I^S``[`Y FWUZS`[e_ Administration/Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Local funds

L[_W^[`W Xad <a_b^Wf[a` Medium

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/1
DVcjVgn .,-1

Action Number: Maplewood-4 (OLD 3)

Mitigation Action/Initiative: Upper Ridgewood Drainage Project

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/2
DVcjVgn .,-1

Action Number: Maplewood-5

Mitigation Action/Initiative: Bank Stabilization Lightning Brook

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ?gdh^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
?gdh^dc

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Bank Stabilization Lightning Brook

.* Hd ;Xi^dc

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CchiVaa higZVb WVc` ^begdkZbZcih

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf LZYjXZY Zgdh^dc

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin YVbV\Z( gdVY [addY^c\( gdVY XadhjgZh

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ GVeaZlddY

EaUS^ I^S``[`Y FWUZS`[e_ ?c\^cZZg+;Yb^c^higVi^dc

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa [jcYh( @?G;( adVch

L[_W^[`W Xad <a_b^Wf[a` GZY^jb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c cdi hiVgiZY



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/3
DVcjVgn .,-1

Action Number: Maplewood- 5

Mitigation Action/Initiative: Bank Stabilization Lightning Brook

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Decreased flooding with allow easier access

IdabWdfk

IdafWUf[a`
1 Will reduce flooding on several properties

<aef*>XXWUf[hW`Wee -1 Expensive for the benefit

LWUZ`[US^ 1 Not difficult to implement

Ia^[f[US^ 1 No issues should be easy to implement

EWYS^ 1 No issues should be easy to implement

?[eUS^ -1 No funding available

>`h[da`_W`fS^ 1 Little environmental impact

KaU[S^ 0

9V_[`[efdSf[hW 1 No issues should be easy to implement

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 4

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/4
DVcjVgn .,-1

Action Number: Maplewood-6

Mitigation Action/Initiative: Streambank stabilization of the East Branch of the Rahway River

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ?gdh^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
?gdh^dc

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Bank Stabilization

.* Hd ;Xi^dc

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CchiVaa higZVb WVc` ^begdkZbZcih id gZhidgZ VXXZhh VcY eVg`^c\

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf LZYjXZY Zgdh^dc

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin YVbV\Z( gdVY [addY^c\( gdVY XadhjgZh

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Mdji] IgVc\Z + GVeaZlddY <I?

EaUS^ I^S``[`Y FWUZS`[e_ Mdji] IgVc\Z + GVeaZlddY <I?

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa [jcYh( @?G;( adVch

L[_W^[`W Xad <a_b^Wf[a` GZY^jb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c cdi hiVgiZY

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)/5
DVcjVgn .,-1

Action Number: Maplewood- 6

Mitigation Action/Initiative: Streambank stabilization of the East Branch of the Rahway River

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Provide better and safer access to parking lot

IdabWdfk

IdafWUf[a`
1 Will reduce flooding erosion

<aef*>XXWUf[hW`Wee -1 Expensive for the benefit

LWUZ`[US^ 1 Not difficult to implement

Ia^[f[US^ 1 No issues should be easy to implement

EWYS^ 1 No issues should be easy to implement

?[eUS^ -1 No funding available

>`h[da`_W`fS^ 1 Little environmental impact

KaU[S^ 0

9V_[`[efdSf[hW 1 No issues should be easy to implement

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
M



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)0,
DVcjVgn .,-1

Action Number: Maplewood-7

Mitigation Action/Initiative: Drainage upgrades in the Orchard Study Area

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\ Vadc\ i]Z higZVb VcY adXVa higZZih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Drainage upgrades Orchard Study Area 1-year attenuation

.* Drainage upgrades Orchard Study Area 5-year attenuation

/* Hd ;Xi^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CchiVaa aVg\Zg e^e^c\ VcY ^begdkZ ^caZih

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf LZYjXZY [addY^c\

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin YVbV\Z( gdVY [addY^c\( gdVY XadhjgZh

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ GVeaZlddY

EaUS^ I^S``[`Y FWUZS`[e_ ?c\^cZZg+;Yb^c^higVi^dc

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa [jcYh( @?G;( adVch

L[_W^[`W Xad <a_b^Wf[a` GZY^jb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c cdi hiVgiZY



@IGWMRQ .#&'/ ARZQVLMS RJ ;ESOIZRRH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-.)0-
DVcjVgn .,-1

Action Number: Maplewood- 7

Mitigation Action/Initiative: Drainage upgrades – Orchard Study Area

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Decreased erosion

IdabWdfk

IdafWUf[a`
1 Will reduce erosion on several properties

<aef*>XXWUf[hW`Wee -1 Expensive for the benefit

LWUZ`[US^ 1 Not difficult to implement

Ia^[f[US^ -1 Easements needed

EWYS^ 0 Easements needed

?[eUS^ -1 No funding available

>`h[da`_W`fS^ 0 Some wetlands disturbance

KaU[S^ 0

9V_[`[efdSf[hW 0 Easements needed

Fg^f[*ASlSdV 1 Erosion and some flooding

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 2

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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Action Number: Maplewood-8

Mitigation Action/Initiative: Drainage upgrades Wyoming/Jefferson

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\ Vadc\ i]Z higZVb VcY adXVa higZZih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
@addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Drainage upgrades Wyoming/Jefferson 1-year attenuation

.* Drainage upgrades Wyoming/Jefferson 5-year attenuation

/* Hd ;Xi^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CchiVaa aVg\Zg e^e^c\ VcY ^begdkZ ^caZih

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf LZYjXZY [addY^c\

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin YVbV\Z( gdVY [addY^c\( gdVY XadhjgZh

>ef[_SfWV <aef B^\]

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ GVeaZlddY

EaUS^ I^S``[`Y FWUZS`[e_ ?c\^cZZg+;Yb^c^higVi^dc

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa [jcYh( @?G;( adVch

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 >Zh^\c cdi hiVgiZY
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Action Number: Maplewood- 8

Mitigation Action/Initiative: Drainage upgrades – Wyoming/Jefferson

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Decreased flooding with allow easier access

IdabWdfk

IdafWUf[a`
1 Will reduce flooding on several properties

<aef*>XXWUf[hW`Wee 0 Comparatively expensive for the benefit

LWUZ`[US^ 1 Not difficult to implement

Ia^[f[US^ -1 Work on private property, need easements

EWYS^ 1 No issues should be easy to implement

?[eUS^ -1 No funding available

>`h[da`_W`fS^ 1 Little environmental impact

KaU[S^ 0

9V_[`[efdSf[hW 0 Potential easement issues

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 3

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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6+.0 Lai`eZ[b aX F[^^Tgd`

This section presents the jurisdictional annex for the Township of Millburn.

6+.0+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Battalion Fire Chief Robert Echavarria, Millburn Fire
Department
459 Essex Street Millburn, NJ 07041
Phone: 973-564-7035
E-mail: rechavarria@millburntwp.orgE-mail: rechavarria@millburntwp.org

Fire Chief J. Michael Roberts, Deputy OEM Coordinator
459 Essex Street Millburn, NJ 07041
Phone: 973-564-7040
E-mail: mroberts@millburntwp.orgE-mail: mroberts@millburntwp.org

6+.0+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Millburn was 20,149.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 9.876 square miles, of which

9.322 square miles is land and 0.554 square miles is water.

;d[WX A[efadk

Once part of Elizabethtown and Newark, Millburn Township was part of Springfield Township and created by

King Charles II for his brother, James, in 1664. In 1857, Millburn Township separated from Springfield

Township. Millburn Township is home to the internationally known Paper Mill Playhouse where many

Broadway shows have gotten their preview start much like the Tony Award winning musical Newsies. The

first planned commuter suburb in America, Short Hills, is in Millburn Township (Township of Millburn New

Jersey, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Millburn Township operates under the Township form of government with a five-member Committee.

Annually, the Committee selects one member to serve as Mayor (Township of Millburn New Jersey, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.13.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+.0*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Special Improvement

District
Mixed-Use Unknown

179 Millburn Ave.

B: 305; L: 1

B: 1212; L: 24

None
Storm

Water/Sewer

Stop and Shop

(Springfield NJ)

Bordering Short Hills

Commercial 1 unit
520-550 Millburn

Ave.
None Unknown

Toll Brothers-The

Enclaves
Residential 30 units

1 Short Hills Ave.

B: 1101 L: 42

Storm Water

NEHRP: D

Installed Tension

Basin

Toll Brothers-The

Enclaves
Residential 30 units

1 Short Hills Ave.

B:1101 L: 42

Sanitary Sewer

NEHRP: D

Relocate Joint

Meeting Line

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+.0+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.0*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20,
2007

Severe Weathers and
Inland and Coastal

Flooding
DR-1694 Yes

JFK Parkway flooding; South Mountain
residential area.

December 26-
27, 2010

Severe Winter Storm
and Snowstorm

DR-1954 Yes
Shelter in place; Several roads closed due to

traffic signal problems

August 26 –
September 5,

2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

The Township received 8.92 inches of rain in
24 hours. Residents were evacuated in

flooded areas. There was a loss of power and
utilities in the flooded areas. There was a
stone wall repair to the West Branch of the
Rahway River. Curb and sidewalks needed
repairs. Local drainage improvements were
needed; groundwater issues in the Township.

The sanitary sewer outflowed. The
Township had over $680,000 in repairs and

expenses.

October 29,
2011

Severe Weather DR-4048 Yes

Schools in the Township were closed for
three days due to power outages and unsafe

driving conditions. Over 200 Millburn
residents were without power and over 2,500

Short Hills residents were without power.
The Township had over $200,000 in repairs

and expenses.
October 26 – Hurricane Sandy EM-3354 Yes High winds knocked down power lines,



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/
DVcjVgn .,-1

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

November 8,
2012

DR-4086 Yes transformers, and signs. The Township
experienced a low of power and phone

service. Essex County opened their shelter.
All public schools were closed for several

days. Millburn Police and Fire Departments
lost emergency radio communications. The
Township had to rent a generator to power
the Canoe Brook Road pumping station.

Schools needed several repairs due to wind
damages; homes had tree damage. The

Township had over $540,000 in personnel
and operating expenses.

Sept. 12, 2013 Severe Weather N/A N/A

A possible lightning strike damaged the
Glenwood School fire alarm; causing

approximately $10,000 to $15,000 in repairs.
Fire Watch was provided by the fire

department to prevent school closures
($8,500 in expenses).

6+.0+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Millburn. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Millburn.

LST^W 6+.0*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $8,092,032

Occasional 22 Medium
2,500-year MRP: $148,770,599

Extreme Temperature Damage estimate not available Frequent 1818 Medium

Flood 1% Annual Chance: $45,443,264 Frequent 18 Medium

Geological Hazards Exposed to Class B and Class C: $49,194,700 Occasional 1212 Low

Severe Weather

100-Year MRP: $5,318,632

Frequent 48 High500-year MRP: $38,481,544

Annualized: $390,705

Winter Storm 1% GBS: $49,839,266 Frequent 5454 High
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ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

5% GBS: $249,196,330

Wildfire
Estimated Value Exposed to

Extreme, Very High and High:
$2,356,900 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation Failure Damage estimate not available Frequent 3636 Low
KdiZh7

V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Millburn.

LST^W 6+.0*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

"

<^S[_e

%EaeeWe&%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

"

JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Millburn, Township of 292 222 $6,609,357.00 2121 2 2121 142 150

OdjgXZ7 CBJ>)/-.1
KdiZ %.& Mda^X^Zh)XaV^bh)gZeZi^i^kZadhhVcYhZkZgZgZeZi^i^kZadhhhiVi^hi^Xhegdk^YZYWnCBJ>VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY VgZ

hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZcdiZi]ZidiVacjbWZgd[gZeZi^i^kZadhhegdeZgi^ZhZmXajYZhi]ZhZkZgZgZeZi^i^kZadhhegdeZgi^Zh+
P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVaWj^aY^c\VcYXdciZciadhhZh[gdbi]ZXaV^bh[^aZegdk^YZYWnCBJ>NZ\^dc/+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY WnCBJ>NZ\^dc/^ci]Zeda^Xn[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).
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LST^W 6+.0*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.#.# -+/#

=S_ =S_ @ahWd`_W`f KUZaa^ OOLI

Township of Millburn 5 5 2 1 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), stream bank overflow along the East

Branch and West Branch Rahway River, the Passaic River, Canoe Brook, Taylor Brook, and Great Hills Brook

is the principal flood problem within the Township of Millburn. Such flooding along the East Branch and West

Branch Rahway River has caused damage to some homes and a number of commercial establishments.

Flooding along the brooks primarily affects private residences and property in Millburn (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY

Millburn Township experiences flooding in areas of poor drainage and along the East and West Branches of

the Rahway River. Alleviating the flooding issue requires modifying the local storm drainage system and

stormwater management practices. No structures built solely for flood protection exist in the Township of

Millburn (FEMA FIS 2014).

Other areas prone to flooding in the Township include:

# South Mountain section of Millburn – moderate to severe flooding has occurred.

# Wyoming section of Millburn has had moderate to severe flooding.

# Meadowbrook section of Short Hills has had flooding issues.

# Downtown area of Millburn that surrounds the West Branch of the Rahway River.

# Millburn Avenue near the East Branch of the Rahway River.
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6+.0+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Millburn.

LST^W 6+.0*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y
Stephen Jones,
Construction
Official

2009

Zoning Ordinance Y
Planning / Zoning
Eileen Davitt
Zoning Officer

Dec 18, 1984; Amended through Dec
31, 2012

Subdivision Ordinance Y
Planning / Zoning
Eileen Davitt
Zoning Officer

Dec 18, 1984

NFIP Flood Damage Prevention
Ordinance

Y

Tom Watkinson
Municipal
Engineer, Flood
Plain
Administrator

2002; Amended in entirety by
Ordinance 2287-07

Cumulative Substantial Damages N - -

Freeboard N - -

Growth Management Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

2002; Amended in entirety by
Ordinance 2287-07

Floodplain Management / Basin Plan Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

2002; Amended by Ordinance 2374-
1111

Stormwater Management
Plan/Ordinance

Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

2002; Amended by Ordinance 2374-
1111

Comprehensive Plan / Master Plan/
General Plan

Y Planning Board
June 1985; Master Plan Updated and
Adopted Feb. 27,1991

Capital Improvements Plan Y Jason Gabloff, 6 Year Capital Program 2013-2018
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LST^W 6+.0*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Chief Financial
Officer Cert
No.N0457

South Mountain Drainage
Engineering Project

Site Plan Review Requirements Y
Planning / Zoning
Eileen Davitt
Zoning Officer

Amended through Dec 31, 2012
Zoning Ordinances and Construction
Code

Open Space Plan Y Planning Board
June 1990; Master Plan Updated and
Adopted Feb. 27,1991

Stream Corridor Management Plan Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

Amended by Ordinance 2374-11

Watershed Management or Protection
Plan

Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

Ordinance 2214-03

Economic Development Plan N
Under Development by Township
Business Administrator

Comprehensive Emergency
Management Plan

Y

Tim Gordon,
Business
Administrator
OEM Coordinator

Updated Plan accepted and adopted
by Essex County OEM

Emergency Response Plan Y

Tim Gordon,
Business
Administrator
OEM Coordinator

Updated Plan accepted and adopted
by Essex County OEM

Post Disaster Recovery Plan Y

Tim Gordon,
Business
Administrator
OEM Coordinator

Feb 10, 2012; Updated Plan accepted
and adopted by Essex County OEM

Post Disaster Recovery Ordinance N - -

Real Estate Disclosure Requirement N - -

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

Y

Tom Watkinson,
Municipal
Engineer, Flood
Plain
Administrator

Ordinance 2214-03
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Millburn.

LST^W 6+.0*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

YY Engineering Department

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Tom Watkinson, PE – Township Engineer
Stephen Jones, Construction Official

Planners or engineers with an understanding of natural
hazards

YY Tom Watkinson, PE – Township Engineer

NFIP Floodplain Administrator Y Tom Watkinson, PE – Township Engineer

Surveyor(s) YY Richard Smith, LS (Engineering/Yearly Contract)

Personnel skilled or trained in “GIS” applications Y Jack Flood, Spatial Data Products

Scientist familiar with natural hazards in the
municipality.

NN

Emergency Manager Y Tim Gordon, OEM Coordinator
Mike Roberts, Deputy OEM Coordinator

Grant Writer(s) YY Martha Annoni, Assistant Municipal Engineer

Staff with expertise or training in benefit/cost analysis Y Jason Gabloff, CFO – Finance Department

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Millburn.

LST^W 6+.0*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes; Martha Annoni, Asst. Engineer

Capital Improvements Project Funding Yes; Jason Gabloff, CFO – Finance

Authority to Levy Taxes for specific purposes
Yes; Township Committee (Robert Tillotson, Mayor; Tim

Gordon, Business Administrator)

User fees for water, sewer, gas or electric service Yes; Donna Ruggiero, Tax Collector

Impact Fees for homebuyers or developers of new
development/homes

Yes; Zoning Board

Incur debt through general obligation bonds Yes; Jason Gabloff, CFO – Finance

Incur debt through special tax bonds Yes; Jason Gabloff, CFO – Finance

Incur debt through private activity bonds No; Jason Gabloff, CFO – Finance

Withhold public expenditures in hazard-prone areas Yes; Jason Gabloff, CFO – Finance

Mitigation grant programs Yes; Jason Gabloff, CFO – Finance

Other
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Millburn.

LST^W 6+.0*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

4 Residential, 3 Commercial 2011

Public Protection 3 January 2007

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website

atathttp://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Tom Watkinson, PE – Township Engineer

@addY PjacZgVW^a^in MjbbVgn

The municipality does not maintain lists/inventories of properties that have been flood damaged. During

Hurricane Sandy, tree damage was experienced. During Hurricane Irene, basements flooding and some first

floor flooding was also experienced.

The NFIP Floodplain Administrator does not make substantial damage estimates.

The NFIP Floodplain Administrator does not know if anyone is interested in mitigation or how many are

currently in the process of mitigation. Any property being mitigated is funded by homeowners and flood

insurance.
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LZhdjgXZh

The NFIP Floodplain Administrator is the sole person responsible for floodplain administration. The services

Administrator provides inspections and damage assessments. The Administrator does not provide any

education or outreach to the community regarding flood hazards/risk.

The NFIP Floodplain Administrator indicated that there are barriers to running an effective floodplain

management program in the municipality. The Administrator also indicated that they do not feel adequately

supported and trained to fulfill responsibilities as the municipal floodplain administrator. They also stated that

they would consider continuing education and/or certification training in floodplain management if it was

offered.

=dbea^VcXZ B^hidgn

The community is in good standing in the NFIP. The current NFIP Floodplain Administrator has no

knowledge of when the last CAV was performed. The municipality sees no specific need for a CAV at this

time.

LZ\jaVidgn

The communities Flood Damage Prevention Ordinance was last updated on 12/17/2013, and is found at the

Development Regulations and Zoning Ordinances Article 7 of the local code.

Millburn Township floodplain management regulations and ordinances meet FEMA and New Jersey minimum

requirements. There are additional local ordinances and plans supporting the implementation of the floodplain

management program.

At this time, Millburn Township does not participate in the Community Rating System (CRS) program.

Attending a seminar on CRS would be of interest to Millburn Township to familiarize themselves with the

program.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None identified at this time.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Millburn Township has a history of environmental awareness, planning and regulation through its
commissions, committees, master plan and municipal codes. The summary below briefly touches upon how
the Township integrates mitigation into their day-to-day operations.

Plans: The Township’s Master Plan, available on their Township website, is the legal roadmap to planning for

appropriate and safe land development. Millburn Township completed its last comprehensive master plan in

1991. Reexamination reports of the master plan and development regulations were subsequently prepared in
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1997, 2002, and 2008. The 1991 Municipal Master Plan contains multiple elements that set goals and

objectives relative to land use, historic preservation, recreation and conservation, traffic circulation, and

recycling.

The 2008 Master Plan Reexamination lists the goals and objectives which include a hazard mitigation

component: ‘To prohibit development of areas inappropriate for development, such as flood plains, water

reserves, wetlands and other environmentally sensitive area.’

The Environmental Resources Inventory (ERI) was created for Millburn Township with the support of the

Association of New Jersey Environmental Commissions (ANJEC) to objectively identify and describe the

natural resources, cultural conditions, environmental features, and concerns within the community. This

document summarizes the general goals the Township considers for the following: habitats and wildlife; air

quality; water quality; environmental education; land use and sustainability. There are sections dedicated to

discussing the regulations and local ordinances relative to steep slopes, wetlands and floodplains.

According to the ERI, the Stormwater Management Plan for Millburn (April 2005) contains information on the

strategy against stormwater-related impacts. The Township established an ordinance that requires all proposed

major development to comply with New Jersey’s soil and erosion and sediment control standards, as well as

the erosion control, groundwater recharge, stormwater runoff quantity, and stormwater quality standards, in

accordance with the Municipal Stormwater Regulation Program.

The Township is in support of the current study being performed by the US Army Corps of Engineers of the

entire Rahway River Basin. The study has, so far, identified ten (10) alternative solutions to relieve flooding

in towns along the river, and has narrowed that to four (4) that provide a positive B/C ratio.

Codes, Ordinances and Regulations:

The Development Regulations and Zoning Ordinance were adopted by the Township Committee on December
18, 1984 by Ordinance No. 1838-84. ARTICLE 7 - FLOOD DAMAGE PREVENTION [Ord. 2197-02;
amended in entirety by Ord. 2287-07]. A development permit must be obtained prior to commencement of any
construction or development in special flood hazard areas. All new construction and substantial improvements
must comply with the general provisions and standards set forth within the ordinance.

According to Article 7, Section 706 (Riparian Zone) of the Township’s Development Regulations and Zoning
Ordinance (Ordinance No. 1838-34; adopted December 18, 1984 and amended through December 31, 2010),
the Township Committee acknowledges that riparian lands adjacent to streams, lakes, or other surface water
bodies that are adequately vegetated provide an important environmental protection and water resource
management benefit.

No construction, development, use, activity, or encroachment is permitted in a riparian zone unless the effects
of such development are accompanied by preparation, approval, and implementation of a Riparian Zone
Management Plan. The plan must be approved by the Township Engineer, in coordination with the
Environmental Commission.

The Township has an ordinance that limits the development on pieces of property that have a slope greater
than 15 (as per Article 6, Section 608 (Protection of Steep Slope Areas) of the Township’s Development
Regulations and Zoning Ordinance (Ordinance No. 1838-34; adopted December 18, 1984 and amended
through December 31, 2010).

All site plans and major subdivisions must incorporate soil erosion and sediment control plans developed in
accordance with the requirements of the Soil Erosion and Sediment Control Act.
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The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Millburn website at http://twp.millburn.nj.us for further information (FEMA FIS 2014).

Outreach and Partnering with Schools: According to the ERI, Aquafest is an interactive water education
program presented annually to grades two (2) through five (5) at a Millburn Township public elementary
school. The program is run by the Millburn Township EC in partnership with the Millburn High School
Environmental Club. Aquafest is recognized as New Jersey’s first educational program in compliance with
Stormwater Phase II regulations.

JaVccZY CciZ\gVi^dc ;Xi^k^i^Zh

The Township continues to pursue integrating mitigation into day-to-day operations. The Township’s

Continuity of Operations Plan (COOP) and Fire Plan do not integrate the HMP; however the Township will

use the HMP as a guide for the next COOP and Fire Plan update. The Township is also interested in

conducting outreach on natural and human-caused hazards. Below is a summary of mitigation actions

identified as part of this planning effort to continue the integration. Please refer to Table 9.13-11 and the

mitigation action worksheets located at the end of this annex for more details on each mitigation action:

# Participate in Firewise

# Participate in the Community Rating System

# Participate in StormReady to educate the public on how to prepare for hazards and disasters

# Improve stormwater drainage capacities including stormwater pumping capacity at South Mountain –

identified as a need in the Township’s ERI

# Conduct additional flood planning by modeling a 50-year event along the east and west branches of

the Rahway River.
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6+.0+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.0*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Flooding – JFK Parkway and
mall area

No Progress; Continuous

In early stages of planning by Essex County Engineer.
It’s incorporated in their five year Hazard Plan. The
Essex County DPW is the lead agency; therefore, this
initiative will not be carried over by Millburn. Please

refer to the Essex County Annex (Section 9.1).

2: Mitigation plan for 50 year
storm event along east and west

branches of Rahway River
In Progress; 95% complete

Flood walls complete exceptions. Earth Dam complete.
Upgrade of pump station at Gilbert Place in study.

Approximately on the low end = $1.5 Million. Capital
project. This initiative will be carried over to current

mitigation strategy.

3: NJ American Reservoirs No Progress; Discontinued

The New Jersey American Water Company operates an
integrated CCTV/Access? Intrusion system at over 150
locations on a closed proprietary network. Corporate IT

policy no remote connections into the system can be
made. They can provide a liaison at any command post

that will have remote VPN access into their system. This
initiative will be not carried over to current mitigation

strategy.

4: Well House security No progress; Discontinued

East Orange Water Company states that the Canoe
Brook station is above the flood plain. Sand bags are

utilized during flooding conditions at all well houses. No
plans currently. Talking about a camera system.

Installed new fence and gated entrance at Parsonage Hill
Rd pumping station. Operates a state of the art computer
system that controls the system. Also working on a 25

year plan. This initiative will not be carried over to
current mitigation strategy.

5: Taylor Park dam
In Progress; 40% complete;

Continuous

Currently under construction. Engineering Capital
Project $ 43,600 Engineering costs plus $383,000

Construction costs. This initiative will be carried over to
current mitigation strategy.

6: Millburn Avenue bridge Complete

Completed by Essex County Department of Public
Works. Since this project was completed by the County,
it will not be carried over by Millburn. Please refer to

the Essex County Annex (Section 9.1).
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<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following as mitigation projects/activities that have been completed, are

planned, or on-going within the municipality:

# Lakeview Dr and Knollwood Rd – Local Drainage Improvements.

# Locust Ave and Mountain Ave – Local Drainage Improvements.

# South Side of West Branch of Rahway River – Flood mitigation – retaining wall reconstruction.

# Cypress St and Millburn Ave – Modification of local storm drainage system.

# South Mountain section – Flood wall upgrades project.

# Haran Circle – Earth and Bern project. Dike Pump Station.

# Taylor Park – Replace/Repair Dam.

# Gilbert Place and Ridgewood Rd – Local Drainage Improvements. Low flood walls improvements.

# Millburn/Short Hills – Leaf Collection Program – Flood Mitigation/Storm Water Management.

# Reconstruction of Vauxhall Road Bridge at East Branch Rahway River.

# Stream realignment and channel improvements along East Branch Rahway River between Millburn

Ave and Vauxhall Rd.

# Reconstruction of Millburn Avenue Bridge at West Branch Rahway River

# Some of the brooks have paved or piped sections that may aid in reducing channel obstructions

(FEMA FIS 2014)

# A section of the West Branch Rahway River is channelized (FEMA FIS 2014)

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.13-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.13-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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6+.0+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

The Township of Millburn has identified a need for an Inflow and Infiltration (I&I) study of the sanitary sewer

system in order to assess the location and extent of remedial work required. Excess I&I into the system

exacerbates flooding in the south mountain area of the township as the sanitary system exceeds capacity during

a flood event and contributes to the flood situation. Related to that, the Township would also desire a study

done by the Joint Meeting to determine the adequacy of the entire system as it continues to the treatment

facility in Elizabeth, NJ. Some of the surcharging experienced in the south mountain area may possibly be

attributed to the lack of capacity in the entire system.

The Township also recognizes a need to analyze our existing storm sewer system, especially in problem areas,

to identify capacity problems.

The Township has identified a need to provide temporary stormwater detention or impoundment to relieve

pressure on the current storm sewer system and attempt to redirect floodwater away from flood prone areas.

To that end, the Township would like to commission a study to investigate the possibility of creating

stormwater detention in the area of Bleeker Street in the southeast corner of the township.

The Township also would like to petition the NJ Forest Fire Service to perform a risk analysis of the entire

community, including adjacent areas in surrounding communities.

The Township is in support of the current study being performed by the US Army Corps of Engineers of the

entire Rahway River Basin. The study has, so far, identified ten (10) alternative solutions to relieve flooding

in towns along the river, and has narrowed that to four (4) that provide a positive B/C ratio.

6+.0+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Millburn that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Millburn has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+.0+6 9VV[f[a`S^ <a__W`fe

None at this time
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?[YgdW 6+.0*.+ Lai`eZ[b aX F[^^Tgd` ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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Action Number: Millburn-1 (NEW)/LOI)
Mitigation Action/Initiative: Millburn Haran Circle dike generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gjai^)BVoVgY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]^h adXVa^oZY [addY gZYjXi^dc egd_ZXi ^h id ^chiVaa V 21`Q \ZcZgVidg Vi V
hidgb lViZg ejbe^c\ hiVi^dc ^c V @?G; gZXd\c^oZY [addY odcZ id hjeean
edlZg Yjg^c\ edlZg djiV\Zh* >jg^c\ h^\c^[^XVci gV^c ZkZcih( [addY lViZgh
^cjcYViZ i]Z gZVg nVgYh VcY WVhZbZcih d[ eg^kViZ gZh^YZcih ^c i]Z [addY
eaV^c* N]Z Zm^hi^c\ ejbe Vi i]Z ZVgi]Zc Y^`Z ^h i]Z dcan bZVch d[ ZkVXjVi^c\
lViZg i]Vi VXXjbjaViZh WZ]^cY i]Z Y^`Z* N]^h ejbe l]Zc deZgVi^c\
egdiZXih egdeZgi^Zh YZh^\cViZY Wn i]Z H@CJ Vh ^c i]Z @addY JaV^c* Cc i]^h
VgZV( hZkZgVa aVg\Z igjc` a^cZh [gdb di]Zg Xdbbjc^i^Zh XdbZ id\Zi]Zg
l]^X] XdbedjcYh i]Z egdWaZb l]Zc edlZg ^h adhi*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh*

.* CchiVaa 21`Q \ZcZgVidg*

/* CchiVaa^c\ WVX`)je \ZcZgVidgh [dg ejbe^c\ VcY a^[i hiVi^dch ^c hVc^iVgn
hZlZg hnhiZbh Vadc\ l^i] di]Zg bZVhjgZh*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf
AdVa ^h id gZYjXZ [addY^c\ Wn egdk^Y^c\ WVX`)je edlZg id hidgb lViZg
ejbe^c\ hiVi^dc*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LZYjXZ YVbV\Z( JgdiZXi^dc d[ MigjXijgZh adXViZY ^c i]Z [addYeaV^c*

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ G^aaWjgc

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ G^aaWjgc ?c\^cZZg

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD BGAJ( FdXVa =Ve^iVa CbegdkZbZci <jY\Zi( MiViZ+@?G; AgVcih*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ,2+.3+.,-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 ?m^hi^c\ egd_ZXi eZcY^c\ [jcY^c\ hdjgXZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/).3
DVcjVgn .,-1

Action Number: Millburn-1 (NEW)/LOI)
Mitigation Action/Initiative: Millburn Haran Circle dike generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Protect lives due to flooded homes and roads. Protection of township workers.

IdabWdfk

IdafWUf[a`
1 Reduce loss of property. Reduce risk.

<aef*>XXWUf[hW`Wee 0 No current funding source. Pending NJ HMGP funding.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Public support.

EWYS^ 1 State doesn’t have the Authority to implement.

?[eUS^ 1 Project has no current funding pending NJ HMGP approval.

>`h[da`_W`fS^ 1 Project complies with regulations.

KaU[S^ -1 Project would not disrupt established neighborhoods.

9V_[`[efdSf[hW 1 Township Engineer

Fg^f[*ASlSdV 1 Reduces flooding, erosion.

L[_W^[`W 1 Short

9YW`Uk <ZS_b[a` 1 Strong advocates.

HfZWd <a__g`[fk

HT\WUf[hWe
1 Supports local flooding projects and planning.

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/).4
DVcjVgn .,-1

Action Number: Millburn-2 (NEW/LOI)
Mitigation Action/Initiative: Millburn Gilbert Place generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gjai^)BVoVgY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]^h adXVa^oZY [addY gZYjXi^dc egd_ZXi ^h id ^chiVaa V /,,`Q \ZcZgVidg Vi V
hidgb lViZg ejbe^c\ hiVi^dc ^c V @?G; gZXd\c^oZY [addY odcZ id hjeean
edlZg Yjg^c\ edlZg djiV\Zh* >jg^c\ h^\c^[^XVci gV^c ZkZcih( [addY lViZgh
^cjcYViZ i]Z gZVg nVgYh VcY WVhZbZcih d[ eg^kViZ gZh^YZcih ^c i]Z [addY
eaV^c* N]Z Zm^hi^c\ ejbe Vi i]Z ZVgi]Zc Y^`Z ^h i]Z dcan bZVch d[ ZkVXjVi^c\
lViZg i]Vi VXXjbjaViZh WZ]^cY i]Z Y^`Z* N]^h ejbe l]Zc deZgVi^c\
egdiZXih egdeZgi^Zh YZh^\cViZY Wn i]Z H@CJ Vh ^c i]Z @addY JaV^c* Cc i]^h
VgZV( hZkZgVa aVg\Z igjc` a^cZh [gdb di]Zg Xdbbjc^i^Zh XdbZ id\Zi]Zg
l]^X] XdbedjcYh i]Z egdWaZb l]Zc edlZg ^h adhi*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh*

.* CchiVaa V /,, `Q \ZcZgVidg*

/* CchiVaa^c\ WVX`)je \ZcZgVidgh [dg ejbe^c\ VcY a^[i hiVi^dch ^c hVc^iVgn
hZlZg hnhiZbh Vadc\ l^i] di]Zg bZVhjgZh*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf
AdVa ^h id gZYjXZ [addY^c\ Wn egdk^Y^c\ WVX`)je edlZg id hidgb lViZg
ejbe^c\ hiVi^dc*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LZYjXZ YVbV\Z( JgdiZXi^dc d[ MigjXijgZh adXViZY ^c i]Z [addYeaV^c*

>ef[_SfWV <aef ".3,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ G^aaWjgc

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ G^aaWjgc ?c\^cZZg

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD BGAJ( FdXVa =Ve^iVa CbegdkZbZci <jY\Zi( MiViZ+@?G; AgVcih*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ,2+.3+.,-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 ?m^hi^c\ egd_ZXi eZcY^c\ [jcY^c\ hdjgXZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/).5
DVcjVgn .,-1

Action Number: Millburn-2 (NEW/LOI)
Mitigation Action/Initiative: Millburn Gilbert Place generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Protect lives due to flooded homes and roads. Protection of township workers.

IdabWdfk

IdafWUf[a`
1 Reduce loss of property. Reduce risk.

<aef*>XXWUf[hW`Wee 0 No current funding source. Pending NJ HMGP funding.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Public support.

EWYS^ 1 State doesn’t have the Authority to implement.

?[eUS^ 1 Project has no current funding pending NJ HMGP approval.

>`h[da`_W`fS^ 1 Project complies with regulations.

KaU[S^ -1 Project would not disrupt established neighborhoods.

9V_[`[efdSf[hW 1 Township Engineer

Fg^f[*ASlSdV 1 Reduces flooding, erosion.

L[_W^[`W 1 Short

9YW`Uk <ZS_b[a` 1 Strong advocates.

HfZWd <a__g`[fk

HT\WUf[hWe
1 Supports local flooding projects and planning

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/,
DVcjVgn .,-1

Action Number: Millburn-3 (NEW/LOI)
Mitigation Action/Initiative: Millburn Ridgewood Road generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gjai^)BVoVgY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]^h adXVa^oZY [addY gZYjXi^dc egd_ZXi ^h id ^chiVaa V -,,`Q \ZcZgVidg Vi V
ediZci^Va [jijgZ hidgb lViZg ejbe^c\ hiVi^dc VcY+dg V edgiVWaZ igV^aZg
bdjciZY -,,`Q \ZcZgVidg ^c V @?G; gZXd\c^oZY [addY odcZ id hjeean
edlZg Yjg^c\ edlZg djiV\Zh* >jg^c\ h^\c^[^XVci gV^c ZkZcih( [addY lViZgh
^cjcYViZ i]Z gZVg nVgYh VcY WVhZbZcih d[ eg^kViZ gZh^YZcih ^c i]Z [addY
eaV^c* N]Z Zm^hi^c\ ejbe Vi i]Z ZVgi]Zc Y^`Z ^h i]Z dcan bZVch d[ ZkVXjVi^c\
lViZg i]Vi VXXjbjaViZh WZ]^cY i]Z Y^`Z* N]^h ejbe l]Zc deZgVi^c\
egdiZXih egdeZgi^Zh YZh^\cViZY Wn i]Z H@CJ Vh ^c i]Z @addY JaV^c* Cc i]^h
VgZV( hZkZgVa aVg\Z igjc` a^cZh [gdb di]Zg Xdbbjc^i^Zh XdbZ id\Zi]Zg
l]^X] XdbedjcYh i]Z egdWaZb l]Zc edlZg ^h adhi*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh*

.* CchiVaa -,,`Q \ZcZgVidg*

/* CchiVaa^c\ WVX`)je \ZcZgVidgh [dg ejbe^c\ VcY a^[i hiVi^dch ^c hVc^iVgn
hZlZg hnhiZbh Vadc\ l^i] di]Zg bZVhjgZh*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf
AdVa ^h id gZYjXZ [addY^c\ Wn egdk^Y^c\ WVX`)je edlZg id hidgb lViZg
ejbe^c\ hiVi^dc*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

@jijgZ Jgd_ZXi i]Vi l^aa i^Z ^c l^i] Jgd_ZXi -0 VcY -2* Mdji] GdjciV^c Midgb
Jjbeh VcY >gV^cV\Z Cc[gVhigjXijgZ [dg eg^kViZ egdeZgi^Zh*

;W`WX[fe %^aeeWe Sha[VWV& LZYjXZ YVbV\Z( JgdiZXi^dc d[ MigjXijgZh adXViZY ^c i]Z [addYeaV^c*

>ef[_SfWV <aef "-4,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ G^aaWjgc

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ G^aaWjgc ?c\^cZZg

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD BGAJ( FdXVa =Ve^iVa CbegdkZbZci <jY\Zi( MiViZ+@?G; AgVcih*

L[_W^[`W Xad <a_b^Wf[a` 1 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ,2+.3+.,-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jijgZ egd_ZXi eZcY^c\ [jcY^c\ hdjgXZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/-
DVcjVgn .,-1

Action Number: Millburn-3 (NEW/LOI)
Mitigation Action/Initiative: Millburn Ridgewood Road generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Protect lives due to flooded homes and roads. Protection of township workers.

IdabWdfk

IdafWUf[a`
1 Reduce loss of property. Reduce risk.

<aef*>XXWUf[hW`Wee 0 No current funding source. Pending NJ HMGP funding.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Public support.

EWYS^ 1 State doesn’t have the Authority to implement.

?[eUS^ 1 Project has no current funding pending NJ HMGP approval.

>`h[da`_W`fS^ 1 Project complies with regulations.

KaU[S^ -1 Project would not disrupt established neighborhoods.

9V_[`[efdSf[hW 1 Township Engineer

Fg^f[*ASlSdV 1 Reduces flooding, erosion.

L[_W^[`W 1 Long term. In planning stages.

9YW`Uk <ZS_b[a` 1 Strong advocates.

HfZWd <a__g`[fk

HT\WUf[hWe
1 Supports local flooding projects and planning

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/.
DVcjVgn .,-1

Action Number: Millburn-4 (NEW/LOI)
Mitigation Action/Initiative: Millburn Police Station and EOC generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gjai^)BVoVgY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]Z XjggZci \ZcZgVidg Vi eda^XZ ]ZVYfjVgiZgh ^h 0- nZVgh daY VcY adXViZY ^c
i]Z WVhZbZci d[ i]Z Wj^aY^c\ VY_VXZci id i]Z ?bZg\ZcXn IeZgVi^dch =ZciZg
[dg i]Z Ndlch]^e* Ci cd adc\Zg bZZih XjggZci XdYZ VcY Zb^ih dYdg i]Vi
eZgbZViZh i]Z Zci^gZ Wj^aY^c\ Vh lVh i]Z XVhZ ^c i]Z aVhi ild ]jgg^XVcZh
XVjh^c\ ]ZVai] XdcXZgch* N]Z Wj^aY^c\ ^h k^iVa id i]Z =dbbjc^in VcY bjhi
gZbV^c deZgVWaZ Yjg^c\ Vcn h^ijVi^dc Vh ^i ^h i]Z Xdbbjc^XVi^dch XZciZg [dg
eda^XZ id Y^heViX] ZbZg\ZcXn XVaah( bjc^X^eVa Xdjgi( YZiZXi^kZ WjgZVj(
YZiZci^dch VgZVh VcY k^iVa VYb^c^higVi^kZ d[[^XZh Vh lZaa Vh i]Z ?bZg\ZcXn
IeZgVi^dch =ZciZg [dg I?G*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh*

.* CchiVaa -1,`Q \ZcZgVidg*

/* CchiVaa^c\ WVX`)je \ZcZgVidg [dg =g^i^XVa @VX^a^in

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JgdiZXi^dc d[ =g^i^XVa @VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf AdVa ^h id egdk^YZ WVX`)je edlZg id hjeedgi deZgVi^dch .0+3*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ Jgd_ZXi

;W`WX[fe %^aeeWe Sha[VWV& LZigd[^ii^c\ eda^XZ YZeVgibZci id WZXdbZ ]VoVgY gZh^hiVci*

>ef[_SfWV <aef "-1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ G^aaWjgc

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ G^aaWjgc ?c\^cZZg

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD BGAJ( FdXVa =Ve^iVa CbegdkZbZci <jY\Zi( MiViZ+@?G; AgVcih*

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ,2+.3+.,-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 ?m^hi^c\ egd_ZXi eZcY^c\ [jcYh [gdb HD BGAJ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)//
DVcjVgn .,-1

Action Number: Millburn-4 (NEW/LOI)
Mitigation Action/Initiative: Millburn Police Station and EOC generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Life Safety of all residents in township needing services.

IdabWdfk

IdafWUf[a`
1 Reduce loss of property. Reduce risk.

<aef*>XXWUf[hW`Wee 1 Pending NJ HMGP funding.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Public support.

EWYS^ 1 State doesn’t have the Authority to implement.

?[eUS^ 1 Pending NJ HMGP approval.

>`h[da`_W`fS^ 1 Project complies with regulations.

KaU[S^ -1 Project would not disrupt established neighborhoods.

9V_[`[efdSf[hW 1 Township Engineer

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Short term

9YW`Uk <ZS_b[a` 1 Strong advocates.

HfZWd <a__g`[fk

HT\WUf[hWe
1 None

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/0
DVcjVgn .,-1

Action Number: Millburn-5 (NEW)
Mitigation Action/Initiative: Inflow/infiltration to protect infrastructure during sanitary sewer back-ups

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Protect Infrastructure

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Sanitary Sewer back-ups

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Reline Pipes/Sewers

2. Grout pipe joints

3. Replace pipes

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Protection of waste water system

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure project

@aS^e,HT\WUf[hWe FWf Techniques to protect critical facilities from flood

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Reduce sanitary sewer back-ups and pollution of streams

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local and State grants or loans

L[_W^[`W Xad <a_b^Wf[a` Long term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: Not completed; in-progress*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ
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Action Number: Millburn-5 (NEW)
Mitigation Action/Initiative: Inflow/infiltration to protect infrastructure during sanitary sewer back-ups

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 0

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W -1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/2
DVcjVgn .,-1

Action Number: Millburn-6 (NEW)
Mitigation Action/Initiative: Fix undermined retaining wall at Arboretum Brook by stabilizing slopes

susceptible to erosion

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Structure and infrastructure project

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 Arboretum Brook retaining Walls undermining

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Maintain/Protect Wall footing

2. Line Channel bottom with concrete

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Stabilize Erosion Hazard Areas

9Uf[a`,Ida\WUf <SfWYadk Natural Systems Protection

@aS^e,HT\WUf[hWe FWf To stabilize slopes susceptible to erosion

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Maintain wall stability, prevent land and soil loss

>ef[_SfWV <aef Medium
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn-Public Works, Engineering

EaUS^ I^S``[`Y FWUZS`[e_ Local budget

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Ongoing

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: Not completed

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/3
DVcjVgn .,-1

Action Number: Millburn-6 (NEW)
Mitigation Action/Initiative: Fix undermined retaining wall at Arboretum Brook by stabilizing slopes

susceptible to erosion

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)/4
DVcjVgn .,-1

Action Number: Millburn-7 (NEW)
Mitigation Action/Initiative: Township of Millburn Community Rating System membership

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Local Planning and Regulations

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Provide affordable Flood Insurance

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Participate in the CRS

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Exceed the minimum NFIP requirements. Participate in NFIP/CRS

9Uf[a`,Ida\WUf <SfWYadk Local Planning and Regulations

@aS^e,HT\WUf[hWe FWf
Advising public about the local flood hazard, flood insurance, and flood
protection measures

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Provide potential of lower flood insurance rates to residents

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_
Administration Budget

IafW`f[S^ ?g`V[`Y KagdUWe
Local

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: Beginning of fact gathering. Signing up for
educational course about CRS

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-7 (NEW)
Mitigation Action/Initiative: Township of Millburn Community Rating System membership

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)0,
DVcjVgn .,-1

Action Number: Millburn-8 (NEW)
Mitigation Action/Initiative: Enroll local Floodplain Manager in CFM education and prepare for exam

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood Plain management

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Join or Improve Compliance with NFIP.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Designating a local floodplain manager and/or CRS coordinator who
achieves CFM certification.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Enroll in CFM education curriculum and prepare for exam.

9Uf[a`,Ida\WUf <SfWYadk Local Planning and Regulations

@aS^e,HT\WUf[hWe FWf Provide flood plain management, increase floodplain awareness and education.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Lower insurance rates, reduce risk, floodplain management

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local budget

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: Enrolled/ in-progress

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-8 (NEW)
Mitigation Action/Initiative: Enroll local Floodplain Manager in CFM education and prepare for exam

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)0.
DVcjVgn .,-1

Action Number: Millburn-9 (NEW)
Mitigation Action/Initiative: Add drainage structures to Chatham Road

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Improve Stormwater Drainage System Capacity

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Road flooding

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Add drainage structures

2. Lower road

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Add drainage structures

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf Adding drainage structures would minimize roadway flooding

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Improve vehicle access and safety

>ef[_SfWV <aef Medium
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Medium

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: Planning stage

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-9 (NEW)
Mitigation Action/Initiative: Add drainage structures to Chatham Road

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)00
DVcjVgn .,-1

Action Number: Millburn-10 (NEW)
Mitigation Action/Initiative: Participate in Firewise program

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Wildfire Education and Awareness Program.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

The Firewise program provides a series of steps that individual residents and
their neighbors can take to keep their homes and neighborhoods safer from
“Fire.”

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Joining the “Firewise Communities/USA” recognition program.

2. Sponsoring Firewise workshops for local officials, civic groups, and
neighborhood/homeowner’s associations.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Educate the public on how to reduce risk of Fire.

9Uf[a`,Ida\WUf <SfWYadk Wildfire-WF10 Education and Awareness Program.

@aS^e,HT\WUf[hWe FWf Increase Wildfire Education and Risk Awareness

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future project.

;W`WX[fe %^aeeWe Sha[VWV& Prevent or reduce loses by educating the public of risks.

>ef[_SfWV <aef Low
Id[ad[fk' Neutral

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Local Office of Emergency Management, Millburn Fire Department

EaUS^ I^S``[`Y FWUZS`[e_ Federal, State, County and local planning

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/1/2014
Progress on Action/Project: Future Project.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-10 (NEW)
Mitigation Action/Initiative: Participate in Firewise program

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

IdabWdfk

IdafWUf[a`
1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

<aef*>XXWUf[hW`Wee 1 Most resources are available free from FEMA and local, state resources.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Overall public support.

EWYS^ 0 State has no authority.

?[eUS^ 1 Can be funded through local resources.

>`h[da`_W`fS^ 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

KaU[S^ 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

9V_[`[efdSf[hW 1 Local resources has the capability.

Fg^f[*ASlSdV 1 SZh* CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

L[_W^[`W 1 Short time line = less than 2 year.

9YW`Uk <ZS_b[a` 1 Local support from Township.

HfZWd <a__g`[fk

HT\WUf[hWe
Supports all functions of local government.

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)02
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Action Number: Millburn-11 (NEW)
Mitigation Action/Initiative: Improve flood risk assessment for NFIP properties using GIS

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Improve Flood Risk Assessment

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Mapping flood prone properties using GIS

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Map individual properties in field

2. Prepare overlays of topographic information on flood delineations

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Improve flood risk assessment.

9Uf[a`,Ida\WUf <SfWYadk Local Planning and Regulations + Education and Awareness Programs

@aS^e,HT\WUf[hWe FWf Provide graphic document to promote flood awareness

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Promote planning and preparedness thru awareness

>ef[_SfWV <aef Medium
Id[ad[fk' Short

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local/State Grant or Loans

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: In discussion
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Action Number: Millburn-11 (NEW)
Mitigation Action/Initiative: Improve flood risk assessment for NFIP properties using GIS

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)04
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Action Number: Millburn-12 (NEW)
Mitigation Action/Initiative: Form partnerships to support floodplain management

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Rahway River

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Regional Flooding

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Flood control structures

2. Land buy out

3. Feasibilities studies

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Form partnerships to support floodplain management

9Uf[a`,Ida\WUf <SfWYadk Local Planning and Regulations

@aS^e,HT\WUf[hWe FWf Plan for flood control

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing and future

;W`WX[fe %^aeeWe Sha[VWV& Reduce flooding and property loss

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` State and Federal

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe
Local/State/Federal

L[_W^[`W Xad <a_b^Wf[a` Long-term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: in-progress

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-12 (NEW)
Mitigation Action/Initiative: Form partnerships to support floodplain management

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ -1

>`h[da`_W`fS^ -1

KaU[S^ 1

9V_[`[efdSf[hW -1

Fg^f[*ASlSdV 1

L[_W^[`W -1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 3

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)1,
DVcjVgn .,-1

Action Number: Millburn-13 (NEW)
Mitigation Action/Initiative: Improve stormwater drainage system capacity for Meadowbrook road

drainage

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Structure and Infrastructure projects

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Improve Stormwater Drainage system capacity

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Add drainage to rear residential yards

2. Add drains and inlets to street

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Improve Stormwater drainage system capacity

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure project

@aS^e,HT\WUf[hWe FWf Installing, re-routing, or increasing the capacity of a storm drainage system

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Reduce localized flooding

>ef[_SfWV <aef High
Id[ad[fk' Low

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn-Public Works, Engineering

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Long-term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: not completed

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-13 (NEW)
Mitigation Action/Initiative: Improve stormwater drainage system capacity for Meadowbrook road

drainage

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk -1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee -1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 3

Id[ad[fk

%A[YZ,FWV,Eai&
Low



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-/)1.
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Action Number: Millburn-14 (NEW)
Mitigation Action/Initiative: South Mountain storm pumps

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Increase storm water pumping capacity.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Modify existing pumps.

2. Install new pumps.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Install New Pumps.

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf Minimize flooding and reduce risk.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Reduce property damage, public safety

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local and State Loans or Grants

L[_W^[`W Xad <a_b^Wf[a` Long Term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: In planning stages.
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Action Number: Millburn-14 (NEW)
Mitigation Action/Initiative: South Mountain storm pumps

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ
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Action Number: Millburn-15 (NEW)
Mitigation Action/Initiative: New drainage system to be constructed on Knollwood Road

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding – Stormwater management project

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Improve Stormwater Drainage System Capacity

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Increase size of existing pipes

2. Construct new drainage system

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Construct new drainage system

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure project

@aS^e,HT\WUf[hWe FWf
Contain runoff in underground system. Divert runoff to street, away from
dwellings

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future

;W`WX[fe %^aeeWe Sha[VWV& Reduce property damage, reduce risk, road flooding

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: in-progress
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Action Number: Millburn-15 (NEW)
Mitigation Action/Initiative: New drainage system to be constructed on Knollwood Road

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ
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Action Number: Millburn-16 (NEW)
Mitigation Action/Initiative: Drainage infrastructure for private properties added to South Mountain

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Flooding- Improve Stormwater Management Planning. Structure and
Infrastructure Project.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Improve Stormwater Drainage Capacity. Increase Drainage capacity.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Improve drainage in flood prone areas.

2. Provide adequate infrastructure for private property drainage.

3.

9Uf[a`,Ida\WUfB`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Provide adequate drainage infrastructure for private property drainage.

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf Decrease/minimize flooding.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future Project.

;W`WX[fe %^aeeWe Sha[VWV& Reduce property damage, Road closures.

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Local Budget

IafW`f[S^ ?g`V[`Y KagdUWe Local and State loans or grants.

L[_W^[`W Xad <a_b^Wf[a` Long-term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:4/10/14
Progress on Action/Project: In planning stage
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Action Number: Millburn-16 (NEW)
Mitigation Action/Initiative: Drainage infrastructure for private properties added to South Mountain

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0 In past storms Emergency Services needed to evacuate/rescue trapped residents.

IdabWdfk

IdafWUf[a`
1 Reduce risk of property damage.

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&(/ ARZQVLMS RJ ;MOOFXUQ
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Action Number: Millburn-17 (NEW)
Mitigation Action/Initiative: Participate in Storm Ready program and educate the public on how to

prepare for hazards and disasters.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

Multi-hazard. Implement and adopt a program on educating the public on how
to prepare for hazards and disasters. Participating in National Weather Service
StromReady Program. Providing hazard vulnerability checklists to homeowners
to conduct their own inspections.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Improve Household Disaster Preparedness.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Education and Awareness Program.

2. National Weather Service StormReady.

3. Establishing an interactive website for educational materials.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Educate the public on how to prepare for hazards and disasters.

9Uf[a`,Ida\WUf <SfWYadk Multi-Hazard MU-15 & MU-14.

@aS^e,HT\WUf[hWe FWf Increase Hazard Education and Risk Awareness

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Future project.

;W`WX[fe %^aeeWe Sha[VWV& Prevent or reduce loses by educating the public of risks.

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Local Office of Emergency Management

EaUS^ I^S``[`Y FWUZS`[e_ Federal, State, County and local planning

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Short.

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/1/2014
Progress on Action/Project: Future Project
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Action Number: Millburn-17 (NEW)
Mitigation Action/Initiative: Participate in Storm Ready program and educate the public on how to

prepare for hazards and disasters.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

IdabWdfk

IdafWUf[a`
1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

<aef*>XXWUf[hW`Wee 1 Most resources are available free from FEMA and local, state resources.

LWUZ`[US^ 1 Technically feasible.

Ia^[f[US^ 1 Overall public support.

EWYS^ 1 State has the authority to implement the program through the Local OEM.

?[eUS^ 1 Can be funded through local resources.

>`h[da`_W`fS^ 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

KaU[S^ 1 CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

9V_[`[efdSf[hW 1 Local resources has the capability.

Fg^f[*ASlSdV 1 SZh* CcXgZVhZ BVoVgY ?YjXVi^dc VcY L^h` ;lVgZcZhh

L[_W^[`W 1 Short time line = less than 1 year.

9YW`Uk <ZS_b[a` 1 Local support from Township.

HfZWd <a__g`[fk

HT\WUf[hWe
Supports all functions of local government.

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Millburn-19 (Old 2)
Mitigation Action/Initiative: Mitigation plan for 50 year storm event along east and west branches of

Rahway River

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Local Planning and Regulations

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flood planning

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Construct flood walls

2. Earth Dam

3. Upgrade to Gilbert Place Pump

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Monitor Mitigation Plan Implementation

9Uf[a`,Ida\WUf <SfWYadk Multi-Hazards Local Plans and Regulations

@aS^e,HT\WUf[hWe FWf 95% Complete. Reduce risk. Flood plan.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Loss of property damage, save lives.

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Milburn

EaUS^ I^S``[`Y FWUZS`[e_ Local

IafW`f[S^ ?g`V[`Y KagdUWe Local

L[_W^[`W Xad <a_b^Wf[a` Long-term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 4/10/14
Progress on Action/Project: progress
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Action Number: Millburn-19 (Old 2)
Mitigation Action/Initiative: Mitigation plan for 50 year storm event along east and west branches of

Rahway River

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Reduce flooding. Residents in past need evacuation and/or rescue from floods

IdabWdfk

IdafWUf[a`
1 Reduce property loss

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 Reduce loss of natural system

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1 95% complete

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Millburn-21 (Old 5)
Mitigation Action/Initiative: Taylor Park dam. Replace outdated leaking dam, repair undermining of

concrete discharge apron and reconstruct 100ft of retaining wall along West
Branch of Rahway River.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding-Multi Hazard.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Reconstruction of outdated dam and repair retaining walls.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Project has been selected and is currently under construction.

2. Timeline is short.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Project will replace an outdated leaking dam, repair undermining of the concrete
discharge apron and reconstruct 100+ feet of retaining wall along the Rahway
River (West Branch).

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project & Natural Systems Project.

@aS^e,HT\WUf[hWe FWf Flood Control, Eliminate Soil Erosion.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Applies to existing dam.

;W`WX[fe %^aeeWe Sha[VWV& Flood control, repair/replace existing structure and repair failed retaining walls.

>ef[_SfWV <aef High + >
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Millburn

EaUS^ I^S``[`Y FWUZS`[e_ Engineering Dept.

IafW`f[S^ ?g`V[`Y KagdUWe Capital Budget-Local

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 3/13/2104
Progress on Action/Project: Progress. Under construction.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Millburn-21 (Old 5)
Mitigation Action/Initiative: Taylor Park dam. Replace outdated leaking dam, repair undermining of

concrete discharge apron and reconstruct 100ft of retaining wall along West
Branch of Rahway River.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Protection of nearby children’s playground and day care facility.

IdabWdfk

IdafWUf[a`
1 Protect businesses and downstream residences.

<aef*>XXWUf[hW`Wee 1 Low cost with high benefits.

LWUZ`[US^ 1 Township hired an Engineer to design project.

Ia^[f[US^ 1 Overall public support.

EWYS^ -1 State has no legal authority.

?[eUS^ 1 Project funded with local funds. Capital expense.

>`h[da`_W`fS^ 1 The environmental impacts were severe. Soil erosion, retaining walls destroyed.

KaU[S^ -1 Project would not impact any groups.

9V_[`[efdSf[hW 1
Township hired an Engineer to design and implement project. Local Engineer was
involved.

Fg^f[*ASlSdV 1 Yes. Infrastructure, structure, protect land due to erosion.

L[_W^[`W 1 Short. Project completed.

9YW`Uk <ZS_b[a` 1 Strong local support from Township.

HfZWd <a__g`[fk

HT\WUf[hWe
0 None.

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High Project complete.
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Action Number: Millburn-23
Mitigation Action/Initiative: 375 Millburn Ave – Town Hall

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

LZfj^g^c\ Vaa Xg^i^XVa [VX^a^i^Zh id bZZi gZfj^gZbZcih d[ ?mZXji^kZ IgYZg
--544 VcY WZ Wj^ai - [ddi VWdkZ i]Z 1,, nZVg [addY ZaZkVi^dc* LZfj^g^c\ i]Vi
Vaa Xg^i^XVa [VX^a^i^Zh WZ adXViZY djih^YZ d[ i]Z [addY)egdcZ VgZVh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >dlcidlc >^hig^Xi LZYZkZadebZci JaVc

.* JjgX]VhZ+;Xfj^gZ JgdeZgi^Zh [dg gZYZkZadebZci

/* LZ[jgW^h] VcY+dg =dchigjXi^dc d[ V cZl Ndlc BVaa

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Ic @ZWgjVgn .,( .,,3 i]Z Ndlch]^e d[ G^aaWjgc \dkZgc^c\ WdYn lVh
gZfjZhi^c\ JgdedhVah [dg XdbegZ]Zch^kZ eaVcc^c\ hZgk^XZh cZXZhhVgn id
Vhh^hi i]Z JaVcc^c\ <dVgY ^c i]Z egZeVgVi^dc d[ V LZYZkZadebZci JaVc [dg
Veegdm^bViZan -/ VXgZh d[ egdeZgin h^ijViZY ^c G^aaWjgcqh >dlcidlc
>^hig^Xi* N]Z Ndlch]^e ejgX]VhZY V egdeZgin i]Vi [dgbVaan ]djhZY L^bWVX`
MidgV\Z ^c .,,4 [dg Veegdm^bViZan "/ b^aa^dc VcY dg^\^cVa eaVch XVaaZY [dg
i]^h h^iZ id WZ jhZY Vh V cZl Ndlc BVaa VcY ^cXdgedgViZY ^cid V "-,, b^aa^dc
Ydlcidlc gZYZkZadebZci egd_ZXi*
Ic >ZXZbWZg .( .,,4 i]Z Ndlch]^e d[ G^aaWjgc \dkZgc^c\ WdYn d[[^X^Vaan
kdiZY Ydlc i]Z LZYZkZadebZci JaVc* N]^h eaVc lVh deedhZY Wn bVcn
gZh^YZcih VcY adXVa cdc)egd[^i \gVhhgddih dg\Vc^oVi^dch*

9Uf[a`,Ida\WUf <SfWYadk @)-4 JgdiZXi =g^i^XVa @VX^a^i^Zh

@aS^e,HT\WUf[hWe FWf
JgdeZgin VXfj^gZY* AdVa d[ Ndlch]^e \dkZgc^c\ WdYn ^h hi^aa id gZadXViZ
Ndlc BVaa ^c i]Z [jijgZ* LZ[Zg id Ndlch]^e GVhiZg JaVc*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&
JgZkZci [jijgZ [addY^c\ d[ V \dkZgcbZci Wj^aY^c\* LZYjXZ L^h` d[ adhh d[
[jcXi^dc( hZgk^XZh*

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ G^aaWjgc

EaUS^ I^S``[`Y FWUZS`[e_ FdXVa \dkZgc^c\ WdYn

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa <jY\Zi

L[_W^[`W Xad <a_b^Wf[a` Fdc\ NZgb 9 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 2+--+.,-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 HZl ;Xi^dc
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Action Number: Millburn-23
Mitigation Action/Initiative: 375 Millburn Ave – Town Hall

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0 Non-life safety.

IdabWdfk

IdafWUf[a`
1

Relocation Town hall to another location would move it out of the 500 year flood
elevation area.

<aef*>XXWUf[hW`Wee 1 Relocation of Town hall was originally part of a Redevelopment Plan.

LWUZ`[US^ 1 Very Technical

Ia^[f[US^ 1
Redevelopment plan was highly opposed by residents and grassroots
organizations.

EWYS^ 0 State of NJ has no legal authority.

?[eUS^ -1 Plan was approximately $100 million in 2008.

>`h[da`_W`fS^ 1 Would comply with environment regulations.

KaU[S^ -1 Heavily opposed

9V_[`[efdSf[hW 1
Township governing body and Local Zoning Board in consultation with a
planning professional.

Fg^f[*ASlSdV 0 Non-Multi hazard

L[_W^[`W -1 >5 years

9YW`Uk <ZS_b[a` -1 Original plan was voted down.

HfZWd <a__g`[fk

HT\WUf[hWe
1 Project advanced local objectives: Capital Improvement’s, economic development

LafS^ 3

Id[ad[fk

%A[YZ,FWV,Eai&
Low
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6+.1 Lai`eZ[b aX Fa`fU^S[d

This section presents the jurisdictional annex for the Township of Montclair.

6+.1+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Kimberli Craft, P.E., Township Engineer/Community
Services
219 N.Fullerton Avenue, Montclair, NJ 07042
Phone: 973-509-5707
E-mail: kcraft@montclairnjusa.orgE-mail: kcraft@montclairnjusa.org

Tom Diveny, Deputy Chief/Fire Dept.
One Pine Street, Montclair, NJ 07042
Phone: 973-509-4999
E-mail: tdiveny@monclairnjusa.orgE-mail: tdiveny@monclairnjusa.org

6+.1+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Montclair was 37,669.

EaUSf[a`

Montclair Township is approximately 6.16 square miles. It is bordered by Bloomfield to the east, West

Orange to the south, the Eagle Rock Reservation to the southwest, and Clifton to the northeast. The First

Watchung Mountain can be found along the southern and western borders (Montclair Township, 2014).

;d[WX A[efadk

The area now known as Montclair Township was once part of the land of the Lenape Indians. Lenape heritage

is still represented today in Montclair Township with the areas Watchung (on the hill) and Yantacaw (means

place of dancing). The expansion of the railroad system in 1856 gave Montclair Township the opportunity to

turn from a quiet country town into a commuter town for the people working in New York City. In 1873 five

railroad stations along the Greenwood Lake line were completed. To this day, Montclair Township embraces

both its country setting and easy access to New York City. There are over 40,000 trees in the many park areas

and nature reserves within Montclair Township. Montclair State University can also be found in Montclair

Township (Montclair Township, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Montclair Township has used the Faulkner Act’s Council-Manager form of municipal government to set up its

government operations. This style of government is also known as the Optional Municipal Charter Law. The

Council is the elected power and the manager is appointed by the Council (Montclair Township, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.14.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+.1*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

190-192 Bloomfield
Avenue

Residential 11 units
190-192Bloomfield

Avenue
None

Under
Construction

Centro Verde Mixed-Use
329 units/
80,000 SF

Commercial

638 Bloomfield
Avenue

ND
Under

Construction

Kensington Residential 88 units 65 Church Street None Approved

Montclairion II Residential 40 units 10 Pine Street None Approved

HD Orange 2013 Urban
Renewal

Commercial
148 room

hotel
Block 1401, Lot 1.01 None

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+.1+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.1*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

February 5-6, 2010
Severe Winter
Storm and
Snowstorm

DR-1889 Yes Water damage to residence

March 12 – April 15,
2010

Severe
Storms and
Flooding

DR-1897 Yes
Storm and water damage to multiple
residences

August 26 – September
5, 2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Storm and water damage to multiple
residences

October 29, 2011 Severe Storm DR-4048 Yes
Storm and water damage to multiple
residences

October 26 –
November 8, 2012

Superstorm
Sandy

EM-3354
DR-4086

Yes
Yes

Storm damage
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6+.1+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Montclair. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Montclair.

LST^W 6+.1*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

Hazard type
Estimate of Potential Dollar Losses to Structures

Vulnerable to the Hazard a, c

Probability
ofof

Occurrence

Risk
Ranking

Score
(Probability

x Impact)

Hazard
Ranking

b

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0

Category 3 SLOSH: $0

Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $3,669,112

Occasional 12 Low
2,500-year MRP: $83,350,000

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $11,451,898 Frequent 18 Medium

Geological Hazards Exposed to Class B and Class C: $105,075,800 Occasional 1212 Low

Severe Storm

100-Year MRP: $5,210,069

Frequent 48 High500-year MRP: $29,057,801

Annualized: $354,125

Winter Storm
1% GBS: $36,743,895

Frequent 5454 High
5% GBS: $183,719,473

Wildfire
Estimated Value Exposed to Extreme,

Very High and High:
$11,453,100 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Montclair.

LST^W 6+.1*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

"

<^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

" Ia^[U[We

Hgfe[VW fZW

.# S`V

-+/# ?^aaV

ASlSdV

%0&

Montclair,
Township of

369 143 $1,142,339.00 1313 2 209 227 142

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+.1*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.#.# 9``gS^ <ZS`UW >hW`f # 9``gS^ <ZS`UW >hW`f

>FK >FK

Township of Montclair 1 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), flooding along the streams within the

Township of Montclair is mainly caused by backwater that is created by inadequate pipes, box culverts, and

bridges clogged by deposits of silt and debris. Shallow, rocky streambeds and heavy brush cover on overbanks

also limit effective flow areas (FEMA FIS 2014).

The adjacent land area for the streams studied in detail in Montclair is affected by heavy rainfall, with the

exception of a few areas where the channel is relatively wide and the banks are well stabilized. There are

several other areas in the township, which, although not adjacent to a body of water, experience flooding due

to an inadequate storm water drainage system (FEMA FIS 2014).

Montclair has sustained damages from past floods. The significant floods occurred during May 1968, August

and September 1971, and on February 2, 1973. Floodwaters caused disruption in traffic, inundation of streets,

interruption of businesses, danger to life, and flooding of homes (FEMA FIS 2014).

Additionally, the municipality identified the following hazard problems and problem areas:
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# Flooding losses in several areas due to under-sized road culverts. Structural damage to buildings

related to flooding (primarily mold), damage to building systems (water, heating and electrical

systems), infrastructure damage (streets, drainage structures). Also vehicle damage from road

flooding. No loss of life to date.

# As a result of Superstorm Sandy, high winds downed trees which blocked roads, caused utility

infrastructure to fall, and damage structures (primarily roofs). Damage sustained from Superstorm

Sandy resulted in the loss of several lives.
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6+.1+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Montclair.

LST^W 6+.1*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Planning Chapter 121, Adopted 3/25/1997

Zoning Ordinance Y Planning Chapter 347, Adopted 4/15/1980

Subdivision Ordinance Y Planning Chapter 301, Adopted 4/29/1980

NFIP Flood Damage Prevention
Ordinance

Y Engineering Chapter 161, Adopted 5/22/2007

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin
Plan

Stormwater Management
Plan/Ordinance

Y Engineering Chapter 295, Adopted 5/9/2006

Comprehensive Plan / Master Plan/
General Plan

Y Planning

Adopted 2006; New Land Use Plan
under development. There are
anticipated changes to the plan that
reduce impervious coverage in
certain zones.

Capital Improvements Plan

Site Plan Review Requirements Y Planning

Chapter 281; Adopted 4/15/19080;
Amended 10/4/2011. Additional tree
protection and landscaping
requirements adopted.

Open Space Plan Y Planning
Green Acres ROSI completed June
2008.

Stream Corridor Management Plan

Watershed Management or
Protection Plan

Economic Development Plan

Comprehensive Emergency
Management Plan

Emergency Response Plan

Post Disaster Recovery Plan
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LST^W 6+.1*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

Y Planning/Engineering
Steep slope ordinance, Chapter 294,
Adopted 10/6/1998.

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Montclair.

LST^W 6+.1*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Planning/Municipal Planner

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Planning/Building Code Official

Planners or engineers with an understanding of natural
hazards

Y Community Services/Municipal Engineer

NFIP Floodplain Administrator Y Community Services/Municipal Engineer

Surveyor(s) N

Personnel skilled or trained in “GIS” applications N

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager N

Grant Writer(s)

Staff with expertise or training in benefit/cost analysis Y Community Services/Municipal Engineer

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Montclair.

LST^W 6+.1*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG)
Yes. Planning/Municipal Planner and Community
Services/Municipal Engineer. Planner administers grants,
Engineer manages design and construction

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes. Water/Sewer utility. Municipally owned.

Impact Fees for homebuyers or developers of new
development/homes

NoNoNo

Incur debt through general obligation bonds Yes. Township Manager/Finance.

Incur debt through special tax bonds
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LST^W 6+.1*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNoNo

Mitigation grant programs No

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Montclair.

LST^W 6+.1*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) 1010 Status - Rescinded

Building Code Effectiveness Grading
Schedule (BCEGS)

TBD

Public Protection TBD

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+ P?A ; Pd WZ YZiZgb^cZY+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Kimberli Craft, P.E., Township Engineer/Community Services
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@addY PjacZgVW^a^in MjbbVgn

The municipality does not maintain lists/inventories of properties that have been damaged by floods.

Following Superstorm Sandy, over 150 structures were damaged in Montclair Township. There were no

Substantial Damage determinations made from those structure damaged. Property owners sustaining damage

have not expressed an interest in mitigation at this time.

LZhdjgXZh

The community Flood Damage Prevention Ordinance identifies the Township Engineer as the local NFIP

Floodplain Administrator, currently Kimberli Craft, P.E., for which floodplain administration is an auxiliary

duty. She is the sole person assuming the responsibility of floodplain administration in Montclair Township.

Currently, NFIP administration services include Community Acknowledgement Form only. No education and

outreach is provided to the community at this time through the NFIP program in Montclair Township.

Kimberli Craft, P.E., feels she is not adequately supported and trained to fulfill her responsibilities as the

municipal floodplain administrator. Kimberli Craft, P.E. is not certified in floodplain management.

Additional training and information on floodplain management would be welcomed.

=dbea^VcXZ B^hidgn

The community is unsure of its current standing in the NFIP. The current NFIP Floodplain Administrator has

no knowledge of when the last CAV was performed. The municipality would like to have a CAV at this time,

in anticipation of qualifying for the CRS program.

LZ\jaVidgn

The community’s Flood Damage Prevention Ordinance was last updated on May 22, 2007, and is found at

Chapter 161 of the local code.

Montclair Township floodplain management regulations and ordinances meet FEMA and New Jersey

minimum requirements. The floodplain administrator, Kimberli Craft, P.E., thinks the current regulations and

ordinances in place may exceed the minimum requirements. A steep slope ordinance supports the enforcement

of floodplain management in Montclair Township.

At this time, Montclair Township does not participate in the Community Rating System (CRS) program. Talks

have commenced to discuss joining CRS and a consultant may be hired to prepare application documents.

Attending a seminar on CRS would be of interest to Montclair Township to familiarize themselves with the

program.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.14-10

presented later in this annex.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Currently the Township conducts public outreach program to inform citizens on hazards. The Township’s

Health Educator consistently puts messages in local media (Township Website, newspaper, watercooler,

baristanet, cable TV) for outreach regarding weather-related events, disease outbreaks, emergency planning,

etc.

The Township is currently updating elements of their Master Plan. The Master Plan is the roadmap to planning

for appropriate and safe land development. The Township will use the HMP as a guide when updating their

Master Plan and incorporate findings as appropriate. Refer to the new action Montclair-12 in Table 9.14-11.

The Township has a Stormwater Management Plan, an element to their Master Plan (April 2005). The

Stormwater Management Plan was adopted by the Planning Board in April 2005 and establishes stormwater

goals for the Township, provides design and performance standards for stormwater, and proposes ordinance

changes for nonstructural stormwater management strategies. This Plan discusses localized flooding in the

Township due to undersized culverts and debris in streams. The Township’s updated mitigation strategy

includes several drainage improvement projects. Please refer to mitigation initiatives Montclair-1, Montclair-4,

Montclair-5 in Table 9.14-11 and their associated mitigation action worksheets at the end of this annex for

additional details on these projects.

To further integrate hazard mitigation into daily operations, the Township will consider mitigation actions

when allocating funding from their municipal/operating and capital improvement budget. In addition, the

Township has identified a new mitigation action to develop and implement an enhanced all-hazards, public

outreach / education / mitigation information program on natural hazard risks and what they can do in the way

of mitigation and preparedness, including flood insurance. Refer to Table 9.14-11, mitigation action

Montclair-7.

The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Montclair website at http://www.montclairnjusa.org for further information (FEMA FIS 2014).
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6+.1+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.1*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

Montclair-1: Drainage improvements
by adding stormwater retention
capacity to three specific areas of the
Township.

One area removed (see review
comments)

Repairs were made to the existing
drainage system at Burnside
Street/Appleton Place. Other areas have
been moved down the priority list due to
lack of funding. This initiative will be
carried over to the current mitigation
strategy.

Montclair-2: Utility modification. Continuous

Drainage improvements are made to
reduce localized flooding as streets are
improved. This initiative will be carried
over to the current mitigation strategy.

Montclair-3: Housing buy-out in flood
areas.

Discontinued

Magnitude/type of losses does not
justify the cost to acquire property. Thisjustify the cost to acquire property. This
initiative will not be carried over to the
current mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# Drainage improvements have been made in locations where localized street flooding occurs. This will

continue as the budget allows and road projects are completed.

# The Memorial Park Retention Basin on the Second River in the Township of Montclair was modified

around 1950 to provide storage for approximately 357,000 cubic ft. of floodwater (FEMA FIS 2014)

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.14-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions
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carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.14-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).-
DVcjVgn .,-1

6+.1+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

Montclair’s future needs will continue to be in the same areas where we are currently experiencing losses due

to weather-related hazards. The Township has already expanded its activities with regard to monitoring and

maintenance of street trees. As long as there are above ground electric utilities, there will always be some

level of vulnerability to power loss.

Flood risk will also be difficult to abate completely because certain low-lying areas remain vulnerable to

flooding losses. The first priority for the community will be to try to reduce losses with non-structural

mitigation strategies and explore other alternatives for those properties for which these prove ineffective.

6+.1+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Montclair that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Montclair has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+.1+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0)..
DVcjVgn .,-1

?[YgdW 6+.1*.+ Lai`eZ[b aX Fa`fU^S[d ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0)./
DVcjVgn .,-1

?[YgdW 6+.1*/+ Lai`eZ[b aX Fa`fU^S[d ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).0
DVcjVgn .,-1

Action Number: Montclair – 1 (NEW/LOI)
Mitigation Action/Initiative: Montclair critical facilities generators

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Need to maintain services during extended power outage

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* None

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh VcY egdbei gZhedchZ id ZbZg\ZcX^Zh
[daadl^c\ V hidgb ZkZci*

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $90,000
Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Montclair Fire Dept

EaUS^ I^S``[`Y FWUZS`[e_ H;

IafW`f[S^ ?g`V[`Y KagdUWe AgVci

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 3+/+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 ?hi^bViZh hda^X^iZY

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).1
DVcjVgn .,-1

Action Number: Montclair – 1 (NEW/LOI)
Mitigation Action/Initiative: Montclair critical facilities generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 0

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).2
DVcjVgn .,-1

Action Number: Montclair – 2 (NEW/LOI)
Mitigation Action/Initiative: Township of Montclair ambulance station generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Need to maintain services during extended power outage

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* None

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh VcY egdbei gZhedchZ id ZbZg\ZcX^Zh
[daadl^c\ V hidgb ZkZci*

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $40,000
Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Montclair Fire Dept

EaUS^ I^S``[`Y FWUZS`[e_ H;

IafW`f[S^ ?g`V[`Y KagdUWe AgVci

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 3+/+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 ?hi^bViZh hda^X^iZY

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).3
DVcjVgn .,-1

Action Number: Montclair – 2 (NEW/LOI)
Mitigation Action/Initiative: Township of Montclair ambulance station generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 0

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&)/ ARZQVLMS RJ ;RQWGOEMU

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-0).4
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Action Number: Montclair – 3 (Old -1)
Mitigation Action/Initiative: Drainage improvements by adding stormwater retention capacity to two

specific areas

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
FdXVa^oZY [addY^c\

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* HdcZ

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Drainage improvements by adding stormwater retention capacity to two
specific areas

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
New and Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $500,000 to $1,000,000

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe Infrastructure Trust

L[_W^[`W Xad <a_b^Wf[a` 1 year

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 3+/+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 IcZ adXVi^dc %d[ dg^\^cVa i]gZZ& YZiZgb^cZY id
gZfj^gZ bV^ciZcVcXZ d[ Zm^hi^c\ YgV^cV\Z hnhiZb dcan %ZmiZch^kZ XaZVc^c\
VcY YZWg^h gZbdkVa&( l]^X] Za^b^cViZY adXVa^oZY [addY^c\*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Montclair – 3 (Old -1)
Mitigation Action/Initiative: Drainage improvements by adding stormwater retention capacity to three

specific areas of town

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 0

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ -1

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 0

Id[ad[fk

%A[YZ,FWV,Eai&
Low
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Action Number: Montclair – 4 (Old - 2)
Mitigation Action/Initiative: Utility modification

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
CcVYZfjViZ dg cdc)Zm^hiZci gdVY YgV^cV\Z

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* HdcZ

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

;YY dg ^begdkZ hidgb YgV^cV\Z hnhiZb [dg higZZih ZmeZg^ZcX^c\ adXVa^oZY
[addY^c\

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& @addY YVbV\Z

>ef[_SfWV <aef $300,000
Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering

EaUS^ I^S``[`Y FWUZS`[e_ H;

IafW`f[S^ ?g`V[`Y KagdUWe Ndlch]^e( Cc[gVhigjXijgZ Ngjhi

L[_W^[`W Xad <a_b^Wf[a` 5 years (on-going)

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 3+/+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Cc egd\gZhh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Montclair – 4 (Old - 2)
Mitigation Action/Initiative: Utility modification

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 0

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 3

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+.2 <[fk aX GWiSd]

This section presents the jurisdictional annex for the City of Newark.

6+.2+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Phillip Scott, Director of Engineering Dept.Phillip Scott, Director of Engineering Dept.
920 Broad Street, Newark, NJ 07102 Suite 412920 Broad Street, Newark, NJ 07102 Suite 412
Phone: 973-733-8520Phone: 973-733-8520
E-mail:E-mail: pscott@ci.newark.nj.uspscott@ci.newark.nj.us

Andrea Adebowale, Acting Director of Water & Sewer Dept.Andrea Adebowale, Acting Director of Water & Sewer Dept.
920 Broad Street, Newark, NJ 07102 B-31F920 Broad Street, Newark, NJ 07102 B-31F
Phone: 973-733-6303Phone: 973-733-6303
E-mail:E-mail: adebowalea@ci.newark.nj.usadebowalea@ci.newark.nj.us

6+.2+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the City of Newark was 277,140.

EaUSf[a`

The City of Newark is located West of Manhattan, South of Belleville, and East of East Orange along the

Newark Bay. Both Newark Liberty International Airport and the Port of Elizabeth are located South and East

of Newark (City of Newark New Jersey, 2014).

;d[WX A[efadk

On April 11, 1836 Newark was incorporated as a City but its origin dates back to the Newark Tract in October

1693. Newark’s Branch Brook Park is the oldest County park in the country and is home to the largest

collection of cherry blossom trees in the country. The 1967 Newark Riots were a result of urban decline

experienced in the city during the early 20thth Century. Newark has experienced a revitalization since the late

2020thth Century and early 21stst Century (City of Newark New Jersey, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Since the 1950’s, the City of Newark has operated using the Mayor-Council for of government. The Council

includes nine (9) members who serve five (5) year terms. Five (5) members are elected at large and four (4)

are elected by the wards the individuals represent (City of Newark New Jersey, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.15.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+.2*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^ ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Cablevision Office
building

Commercial 1 N/A ND
Under

construction

Chadwick
Capital/Clinton
Newark, LLC

Residential
7 Story

Building
505 Clinton Ave None N/A

Chadwick
Capital/Clinton
Newark, LLC

Residential
7 Story

Building
506 Clinton Ave None N/A

Chadwick
Capital/Clinton
Newark, LLC

Residential
7 Story

Building
507 Clinton Ave None N/A

Chadwick
Capital/Clinton
Newark, LLC

Residential
7 Story

Building
508 Clinton Ave None N/A

Chadwick
Capital/Clinton
Newark, LLC

Residential
7 Story

Building
509 Clinton Ave None N/A

Four Corner
Millennium

Residential/
Mixed use

337 N/A ND

Plan to convert
Broad and

Market Street
into residential

and retail centers
/ In development

Hahnes Building
Residential/
Mixed use

180 / 1 N/A ND
Under

construction

Hayes Park East Park 1 N/A Severe Flooding

Improving
existing parcel
and building
indoor soccer

facility
HELP | Springfield

Avenue Urban Renewal
Company LP

Residential 45 units B: 2614 L: 32 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 34 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 33 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 31 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 4 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 2 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 30 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Company LP
Residential 45 units B: 2614 L: 5 None App/Rej.

HELP | Springfield
Avenue Urban Renewal

Residential 45 units B: 2614 L: 1 None App/Rej.
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LST^W 6+.2*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^ ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Company LP

Hess NEC, LLC Industrial

655 MW
Electrical

Generation
Plant

B: 5074 L: 25

Wildfire: High,
SLOSH:

Category 1, 2,
3, 4

1% Flood: A
Zone

0.2% Flood

SFHA +0.3 ft.,
+0.7 ft., +1.3 ft.,

+2.0 ft.
NEHRP: E

N/A

Hess NEC, LLC Industrial

656 MW
Electrical

Generation
Plant

B: 5074 L: 25.01

Wildfire: High,
SLOSH:

Category 1, 2,
3, 4

1% Flood: A
Zone

0.2% Flood

SFHA +0.3 ft.,
+0.7 ft., +1.3 ft.,

+2.0 ft.
NEHRP: E

N/A

Ironbound Stadium
Commercial/
Recreation

1 N/A Severe Flooding
Under Design to
develop football

stadium
Mid-Atlantic

Investment Alliance,
LLC

Residential 24 units 90 Clinton Avenue
Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 91 Clinton Avenue

Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 92 Clinton Avenue

Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 93 Clinton Avenue

Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 94 Clinton Avenue

Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 95 Clinton Avenue

Wildfire:
Moderate

N/A

Mid-Atlantic
Investment Alliance,

LLC
Residential 24 units 96 Clinton Avenue

Wildfire:
Moderate

N/A

NJPAC Residential
Tower

Residential 244 N/A ND In development

One Riverview at
Rector

Residential N/A N/A ND
Under

construction

Prudential Tower One Commercial 3 N/A ND
Under

construction
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LST^W 6+.2*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^ ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

TDAF | Springfield
Avenue Urban Renewal

Company LP
Mixed-Use 152 units B: 236 L: 1.04 None App.

TDAF | Springfield
Avenue Urban Renewal

Company LP
Mixed-Use 152 units B: 236 L: 1.03 None App.

TDAF | Springfield
Avenue Urban Renewal

Company LP
Mixed-Use 152 units B: 236 L: 1.02 None App.

TDAF | Springfield
Avenue Urban Renewal

Company LP
Mixed-Use 152 units B: 236 L: 1.01 None App.

The Plaza at
Springfield, LP

Mixed-Use
5 Story

Mixed-Use
w/ 50 units

B: 253 L: 27 ND N/A

The Plaza at
Springfield, LP

Mixed-Use
5 Story

Mixed-Use
w/ 50 units

B: 253 L: 29 None N/A

The Plaza at
Springfield, LP

Mixed-Use
5 Story

Mixed-Use
w/ 50 units

B: 253 L: 30 None N/A

The Plaza at
Springfield, LP

Mixed-Use
5 Story

Mixed-Use
w/ 50 units

B: 253 L: 37 None N/A

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
KdiZ7 KA ; Kdi YZiZgb^cZY WZXVjhZ ediZci^Va cZl YZkZadebZci XdjaY cdi WZ adXViZY+
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6+.2+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.2*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

December
26-27, 2010

Severe
Winter

Storm and
Snowstorm

DR-1954 Yes

This event was the City’s first severe snow storm of the
2010 winter season. Total snow accumulation far
exceeded known forecasts which forced the City to
implement their emergency procedures to address the
weather in order to protect the safety of its residents. This
included: clearing large amounts of snow from bus stops,
handicap accessible walkways and curbs, plowing major
roads, secondary and tertiary streets. A small section of
the East Ward was severely impacted by flooding. Due to
the heavy amounts of snow, many City roads were
practically impassable. The Newark Sanitation Division
engaged in a “push and clear” operation during the stated
time period. They also “removed” snow to three City-
owned locations where the snow was permitted to melt.
Overall, the City did not have any evacuations or reported
deaths or injuries related to this storm. The City did have
over $380,000 in equipment use and overtime.

August 26 –
September 5,

2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Damages and losses experienced during this even by the
municipality are discussed in further detail below in the
section “Other Vulnerabilities Identified by
Municipality”.

October 29,
2011

Severe
Storm

DR-4048 Yes

Damages and losses experienced during this even by the
municipality are discussed in further detail below in the
section “Other Vulnerabilities Identified by
Municipality”.

October 26 –
November 8,

2012

Hurricane
Sandy

EM-3354
DR-4086

Yes
Yes

Damages and losses experienced during this even by the
municipality are discussed in further detail below in the
section “Other Vulnerabilities Identified by
Municipality”.
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6+.2+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the City of Newark. For additional vulnerability information relevant to this jurisdiction, refer to Section

5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the City of Newark.

LST^W 6+.2*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk aXIdaTST[^[fk aX

HUUgddW`UWHUUgddW`UW

J[e] JS`][`YJ[e] JS`][`Y

KUadW

%IdaTST[^[fk j%IdaTST[^[fk j

B_bSUf& ASlSdV JS`][`YASlSdV JS`][`Y T

Coastal Erosion RCV in CEHA: $6,131,100 Occasional 1414 Medium

Coastal Storm

Category 1 SLOSH: $1,428,179,599

Occasional 24 Medium
Category 2 SLOSH:Category 2 SLOSH: $2,737,880,899

Category 3 SLOSH:Category 3 SLOSH: $3,438,831,599

Category 4 SLOSH:Category 4 SLOSH: $3,689,954,299

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP:500-year MRP: $35,119,663

Occasional 3232 High
2,500-year MRP:2,500-year MRP: $496,802,974

Extreme Temperature Damage estimate not available Frequent 3636 High

Flood 1% Annual Chance: $549,978,470 Frequent 4545 High

Geological Hazards
Exposed to Class B andExposed to Class B and

Class C:
$0$0 Rare 6 Low

Severe Storm

100-Year MRP:100-Year MRP: $10,345,221

Frequent 4848 High500-year MRP:500-year MRP: $58,847,765

Annualized: $1,071,554

Winter Storm
1% GBS: $103,896,564

Frequent 5454 High
5% GBS: $519,482,820

Wildfire

Estimated Value Exposed to

Extreme, Very High andExtreme, Very High and

High:

$6,155,600 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the City of Newark.

LST^W 6+.2*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We" Ia^[U[We

%.&

" <^S[_e

%EaeeWe& %.&%EaeeWe& %.&

LafS^ Eaee

ISk_W`fe %/&

" JWb+

Eaee

Idab+ %.&Idab+ %.&

" KWhWdW" KWhWdW

JWb+ EaeeJWb+ Eaee

Idab+

%.&

" Ia^[U[We [`" Ia^[U[We [`

.# ?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`" Ia^[UWe [`

-+/# ?^aaV-+/# ?^aaV

;ag`VSdk

%0&

" Ia^[U[We" Ia^[U[We

Hgfe[VW fZWHgfe[VW fZW

.# S`V

-+/#-+/# ?^aaV?^aaV

ASlSdV

%0&

Newark, City
ofof

264 182 $16,729,363.00 1212 1 152 189 7575

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY
VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn
[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ
DFO edhh^W^a^in+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).
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HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the City of Newark is subject to tidal

flooding from the Passaic River and Newark Bay. Most of the flood problems occur in the south and

eastwardly (Ironbound Section) adjacent to U.S. Route 22 and Frelinghuysen Avenue. Flooding always occurs

when an annual peak rainfall coincides with a high tide in Newark Bay. This area is susceptible to flooding

because of its flat topography and low elevations (FEMA FIS 2014).

A historic tide record was obtained in Newark during the October 1903 flood. The largest flood on record

occurred August 28, 1971, with a peak discharge of approximately 6,500 cfs recorded at the USGS Second

River at Belleville gage (no. 1392500). Due to drastic changes in urbanization over the gaging period a

meaningful statistical return period could not be computed (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

=dVhiVa Midgbh

Bjgg^XVcZ CgZcZ

During Hurricane Irene, a small section of the East Ward was severely impacted due to flooding. Some of the

roadways in the southeast area of the City were closed due to severe flooding. The senior citizen facility and

the Ironbound Recreation Center in the East Ward both flooded. Several fire houses sustained water damage

due to the heavy amounts of rain. Many commercial entities were closed for several days. Hundreds of flights

were either delayed or cancelled in Newark Airport. Overall, the City did not experience any evacuations,

injuries, or deaths. The City had over $43,000 in overtime costs for the fire department.

The Passaic Valley Sewerage Commission (PVSC) experienced severe capacity issues due to the large amount

of precipitation from Irene. On August 28thth, the PVSC recorded a record high flow of 727 million gallons per

day (MGD) with a record daily average of 628 MGD, which was the highest recorded flow in PVSC’s 109-

year history.

Bjgg^XVcZ MVcYn

During Hurricane Sandy, the City of Newark experienced extensive damages throughout. The storm deposited

vegetative debris throughout the County which posed an immediate threat to lives, public health, and safety. A

voluntary evacuation in parts of the East Ward occurred during the storm. The City’s largest shelter was

activated and staffed by city employees with assistance from the American Red Cross. Fifteen residential

homeowners in the City reported significant damage to their homes, specifically in the areas of in the East

Ward – Waydell Street, Foundry Street, Esther Street, and Joseph Street; and in the West Ward – Sunset

Avenue. Some of the roadways in the southeast portion of the city were closed due to severe flooding.

Several commercial entities were closed for several weeks after Sandy. There were three storm-related deaths

in the City.

The Newark Fire Department conducted four water rescues that had multiple victims. They also responded to

132 carbon monoxide-related incidents, with some victims transported to area hospitals. The Special

Operations Division responded to five structure fires, two building collapses, one crane collapse, and one

natural gas explosion. The Newark Fire Department spent 63 hours receiving, offloading, stocking and

delivering commercial donations. This included 30 full-size tractor trailers and assisted in the

movement/delivery of 21 generators throughout the City.

PVSC sustained substantial damage to their facility during Hurricane Sandy. The facility lost power which

resulted in the discharge of untreated waste at flows of up to 500 MGD until November 7thth. A four-foot
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storm surge flooded utility tunnels and galleries damaged electrical systems and pumping equipment. Ninety-

percent of the City lost power (approximately 250,000 people); 85% of the City receives electric service from

overhead transmission systems that were disrupted from the high winds and debris. The City’s most densely

populated neighborhoods and environmentally sensitive areas were hit hard with severe flooding.

Port Newark/Elizabeth sustained substantial damage to its infrastructure that brought all port activity to a halt.

The storm surge also disturbed sediment in the Port’s shipping channels that prohibited the movement of goods

and emergency resources. Ironbound Recreation Center and the Boylan Street Recreation Center sustained

substantial flooding damage. Overtime issued to engineering staff to repair buildings, obtain materials and fix

damages incurred to City vehicles

The Department of Neighborhood and Recreational Services was responsible for removing an estimated

11,390.65 cubic yards of vegetative debris (which also includes 72 tree stumps) throughout the City that was in

the public right of way that posed immediate threats to lives, public safety and property.

IXidWZg .,-- Hdgq?VhiZg

A severe winter storm (also identified as a Nor’Easter) caused localized damage to the City and created a

public health and safety risk due to reduced access to commerce, police, fire, medical, and energy services.

The storm brought large amounts of heavy, wet snow that caused trees to uproot or branches to collapse on

power lines. This led to a severe loss of electricity throughout the City. Several road closures were also a

result of downed trees and power lines. The City opened up its largest shelter to the public.

The Department of Neighborhood and Recreational Services initiated a full-scale city-wide vegetative debris

removal operation that included the removal of approximately 11,580 cubic yards (CY) (estimated 2,895 CY

of mulch) of vegetative debris on public property and public right of ways. This estimated total also includes

debris accumulations on private property that were subsequently moved curbside, in the public right of way.

The Newark Sanitation Division used 645.5 hours of force labor overtime and 1,366 hours of time force

equipment use to aid in the debris cleanup from this storm. This resulted in over $400,000 in costs, labor and

supplies.

JdlZg @V^ajgZ

As previously stated, following Hurricane Sandy, 90% (approximately 250,000 people) of the City lost power;

with 85% of the City receiving electricity from overhead electric transmission distribution systems. The

October 2011 storm resulted in extensive power loss because the trees still had leaves and made uprooting and

limb collapse easier under the weight of the snow.

To address the potential loss of power, quick connect tap boxes, portable generators and fix generators will

facilitate the mitigation activities in the unlikely event of an energy disruption. Implementing renewable

energy, smart grid technology and alternative back-up generation assets, would also be appropriate solutions to

solve or energy related issues (if they arise).

@addY^c\

Flooding is a major hazard that has adversely affected densely populated areas in the City of Newark,

particularly in the East Ward. The East Ward is home to a large population of City residents, where English is

a second language, and home to many of Newark’s industrial businesses and critical infrastructure assets that

are essential for the region. During each of the major flooding events discussed throughout this plan update,

damage was sustained to the East Ward. Following Hurricane Irene, Senior Citizen facility and the Ironbound

Recreation Center in the East Ward flooded. Several fire houses sustained water damage due to the heavy
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amounts of precipitation. Small section of the East Ward was severely impacted due to flooding. Some of the

roadways in the South East portion City were closed due to severe flooding. Hurricane Sandy resulted in a

voluntary evacuation of the East Ward due to flooding threats. Some of the roadways in the South East portion

City were closed due to severe flooding and commercial entities were closed for several weeks. The most

densely populated neighborhoods and environmentally sensitive areas were hit hard with severe flooding due

to the intense nature of the storm surge that knocked houses off their foundations and turned busy streets into

rivers. Ironbound Recreation Center and the Boylan Street Recreation Center sustained substantial flooding

damage.

The Joseph G. Minish Passaic River Waterfront Park and Historic Area is located along the west bank of the

Passaic River between Bridge and Brill Streets in the City of Newark. This reach of the River is eroded,

deteriorated, and environmentally degraded due to past commercial and industrial use and flooding (USACE

2014). The project is comprised of three phases:

# Phase I – 6,000 feet of new bulkhead, 3,200 feet of restored riverbank, and creation of wetlands

# Phase II – 9,200 foot waterfront walkway

# Phase III - park facilities, plaza, and landscaping (USACE 2014)

The project will reduce erosion and provide environmental restoration, recreation, and economic development

benefits. The final Design Memorandum and Environmental Assessment were completed in May 1996. The

Project Cooperation Agreement (PCA) for Phase I was executed with the NJDEP in May 1999. The first

construction contract for the bulkhead at Center Street was completed in September 2000. A second

construction contract for the bulkhead from Center Street to Penn Station was completed in March 2003. The

third construction contract for the steel bulkhead from Jersey St to Jackson St and site clearing of the wetlands

restoration site was completed in June 2006. The fourth construction contract was awarded in January 2008 to

construct the concrete cap on the steel bulkhead from Jersey St. to Jackson St. This work was completed in

November 2010. Design of the next construction contract was being worked on for bulkhead work from

Lombardy St. to past Rector St when the project area was struck by Hurricane Sandy. A limited re-evaluation

report is being undertaken with funds received under the P.L. 113-2, The Disaster Relief Appropriations Act,

2013. The draft is expected by the end of the year (USACE 2014).

>ZWg^h GVcV\ZbZci

Debris management has become a large task following disaster events. The costs of debris removal have

become very high as storms have occurred quickly requiring removal to occur immediately. Clearing roads,

bus stops, walkways, and curbs is vital to the ability of the City to recovery. Debris as a result from

Hurricanes Irene and Sandy and the 2011 Nor’Easter are described above.

?bZg\ZcXn LZhedchZ MZgk^XZh

Recent disasters have presented barriers to effectively delivery emergency response services to the public.

Flooding, snowfall, downed trees, and downed power lines have inhibited emergency response services from

reaching those in need. Continuity of services is critical and emergency response services personnel must be

able to reach all populations impacted by a disaster.

During the December 2010 snowstorm, the Newark Sanitation Division engaged in a “push and clear”

operation during the stated time period to eliminate the immediate threat to health and safety of the public and

to assist in allowing passage of the public and emergency vehicles. Following the Nor’Easter in October 2011,

a public health/safety risk was created due to reduced access to Commerce, Police, Fire, Medical and Energy

Services. Responses during Hurricane Sandy are described above.
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The City, as part of its participation in the State Hazard Mitigation Grant Program, submitted a Letter of Intent

that identified priority mitigation projects/activities for the City, that if funded will enhance our ability to

respond and recover from hazards. These projects have been integrated into the updated mitigation strategy for

the City of Newark and are described in further detail in Project Action Worksheets. There were seventeen

(17) eligible projects identified that address severe/repetitive flooding in vulnerable areas (Riverfront property

acquisitions, levees/floodwalls, ditch rehabilitation/restoration, drainage improvements, and stormwater

management through green infrastructure), energy resiliency (back-up generators and quick connect tap boxes

at designated critical facilities and shelter locations) and community education and outreach activities.
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6+.2+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the City of Newark.

LST^W 6+.2*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y State & Local Engineering
State Uniform Construction Code Act
(N.J.S. 52:27D-119 et seq.), Ord. 6
S+FH, 4-19-06 § 1

Zoning Ordinance Y Local
Economic and

Housing
Development

R.O. 1966 C.S. § 27:1-1[a], Zoning
Regulations Ordinance Title 40

Subdivision Ordinance Y Local
Economic and

Housing
Development

Ord. 6 S+FB, 2-17-82 § 1.1, Land Use
Subdivision Ordinance Title 38

NFIP Flood Damage Prevention
Ordinance

Y Local Engineering
Adopted 2007, Ord. 6 S+FA (S-1), 6-1-
07 § 1

NFIP: Cumulative SubstantialNFIP: Cumulative Substantial
Damages

Y Local Engineering
Adopted 2007, Ord. 6 S+FA (S-1), 6-1-
07 § 1

NFIP: Freeboard Y Local Engineering
Adopted 2007, Ord. 6 S+FA (S-1), 6-1-
07 § 1

Growth Management N

Floodplain Management / Basin Plan N

Stormwater Management
Plan/Ordinance

Y Local Water & Sewer

Adopted 9/9/2012, Ord. Title 38
Ord. 6 PSF-A, 9-19-12, Sewers and
Sewage Disposal Title 32
Land Use Subdivision Title 37:10-47

Comprehensive Plan / Master Plan/
General Plan

Y Local
Economic and

Housing
Development

No Ord. - Revised every 10 years with a
periodic re-examination

Capital Improvements Plan Y Local Engineering
No Ord. - Annual revision byNo Ord. - Annual revision by
Department Directors

Site Plan Review Requirements Y Local Engineering
N.J.S.A. 40:55D-1 et. Seq., Municipal
Land Use Law
Ch. 38 – Land Use Procedures

Open Space Plan Y Local
Economic and

Housing
Development

No Ord. - Revision by DepartmentNo Ord. - Revision by Department
Director
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LST^W 6+.2*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Stream Corridor Management Plan N

Watershed Management or Protection
Plan

Y Local Water & Sewer No Ord. Date of Plan:No Ord. Date of Plan:

Economic Development Plan Y Local
Economic and

Housing
Development

No Ord. - Revision by Department
Director

Comprehensive Emergency
Management Plan

Y Local Newark OEM Updated 2013 - No Ord.

Emergency Response Plan Y Local Newark OEM No Ord. Certified on August 9, 2013

Post Disaster Recovery Plan N

Post Disaster Recovery Ordinance N

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

N

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the City of Newark.

LST^W 6+.2*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering, Economic and Housing Development

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering

Planners or engineers with an understanding of natural
hazards

Y Engineering, Economic and Housing Development

Floodplain Administrator Y Engineering

Surveyor(s) Y Engineering

Personnel skilled or trained in “GIS” applications Y
Engineering, Economic and Housing Development,

Office of Management and Budget

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Newark OEM

Grant Writer(s) Y Economic and Housing Development, Administration

Staff with expertise or training in benefit/cost analysis Y
Engineering, Economic and Housing Development,

Administration

Professionals trained in conducting damage
assessments
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the City of Newark.

LST^W 6+.2*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Administration

Capital Improvements Project Funding Yes – Administration

Authority to Levy Taxes for specific purposes
Yes – Administration, Office of Partnerships and Grants

Management

User fees for water, sewer, gas or electric service Yes – Water & Sewer Utilities

Impact Fees for homebuyers or developers of new
development/homes

Yes – Administration, Economic & Housing Development

Incur debt through general obligation bonds Yes – Administration, Department of Finance

Incur debt through special tax bonds
Yes – Administration; Office of Special Taxes ex. Rental Car

Tax

Incur debt through private activity bonds Administration, Department of Finance

Withhold public expenditures in hazard-prone areas

Mitigation Grant Programs
Yes – Administration, Economic and Housing Development,

OEM

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the City of Newark.

LST^W 6+.2*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

NP N/A

Public Protection 4 2011

Storm Ready NP N/A

Firewise -

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+ * ; QcVkV^aVWaZ+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.
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Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Mehdi Mohammadish, P.E., Director, Department of Engineering

@addY PjacZgVW^a^in MjbbVgn

The City’s Department of Engineering maintains lists/inventories of properties that have been damaged by

floods. The list includes 68 public buildings (all police precincts, fire houses, recreational facilities, City Hall

and a court house). During Hurricane Sandy, the majority of damage that occurred was to the roofs and

basements of the public buildings; approximately 10 buildings were damaged by the storm. The FPA made

Substantial Damage estimates after Sandy; approximately 10 buildings were substantially damaged costing

around $300,000.

There are approximately 10 buildings in the City that are interested in mitigation; however, none of those

buildings are in the process of mitigation. There are no funding sources for those being mitigated.

LZhdjgXZh

The FPA is the sole person assuming the responsibilities of floodplain administration. Richard Lopez,

Manager of Public Buildings assists the FPA. The FPA and their department provides permit review,

inspections, damage assessments, record keeping, GIS, and education and outreach within the Department of

Engineering and/or outside contractors depending upon the scope of work. Currently, there are no sources to

provide any type of education or outreach within the City regarding flood hazards/risk, and flood risk

reduction.

The FPA indicated that there are no barriers in running an effective floodplain management program; however,

the FPA does not feel adequately supported and trained to fulfill their responsibilities as the City’s FPA. He

stated that they could use additional support and training materials. The FPA would consider attending

continuing education and/or certification training on floodplain management if it were offered.

=dbea^VcXZ B^hidgn

The City is doing their best with the available sources to be in good-standing with the NFIP. There is no

information on the most recent compliance audit.

LZ\jaVidgn

The City only complies with the FEMA minimum standards for floodplain management

regulations/ordinances. The FPA indicated that the City’s planning board members always consider and

comment flooding issues and prevention when they review site plans.
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The municipality does not participate in the Community Rating System (CRS) program; however, the City has

considered joining. The FPA stated that the City would attend any meetings, seminars, programs, etc. that

would educate the City on flood-related matters and issues.

HfZWd <SbST[^[f[We BVW`f[X[WV

The City, as part of its participation in the State Hazard Mitigation Grant Program, submitted a Letter of Intent

that identified priority mitigation projects/activities for the City, that if funded will enhance our ability to

respond and recover from hazards. These projects have been integrated into the updated mitigation strategy for

the City of Newark and are described in further detail in Project Action Worksheets. There were seventeen

(17) eligible projects identified that address severe/repetitive flooding in vulnerable areas (Riverfront property

acquisitions, levees/floodwalls, ditch rehabilitation/restoration, drainage improvements, and stormwater

management through green infrastructure), energy resiliency (back-up generators and quick connect tap boxes

at designated critical facilities and shelter locations) and community education and outreach activities. Refer

to Table 9.15-11.
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For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

In the City of Newark’s most recent planning undertakings, City Master Plan, Sustainability Action Plan,

Emergency Operations Plan and a Local Energy Assurance Plan, appointed and elected officials have

incorporated the identification of hazards in our community (industrial, residential and commercial) and

developed actionable mitigation activities/policy decisions to ensure the safety and well-being of Newark

residents and our business community. These planning initiatives focus particularly on improving the City’s

ability to manage flooding in the most vulnerable and environmentally sensitive areas in the City, protecting

critical infrastructure assets and incorporating best practices to reduce energy use/supply while improving

operation efficiency/dexterity. The implementation of the updates to our municipal zoning/permitting

procedures is currently a work in progress which is contingent upon the adoption of amendments to

Federal/State laws and the ability to secure funding.

The City’s Master Plan is the legal roadmap to planning for appropriate and safe land development. According

to the City’s Master Plan, Newark’s capacity to absorb and reuse stormwater with “green infrastructure” has

greatly expanded. Scaled-up tree planting, the replacement of pavement with pervious surfaces, and new

pocket parks and community gardens all help mitigate flooding and reduce combined sewer overflows.

A lack of pervious surfaces and inadequate drainage facilities has been identified in the City’s Master Plan as

issues that contribute to street level and basement flooding. One of the objectives of the City’s Master Plan is

the following in their Utilities and Infrastructure element: ‘Maintain sewer infrastructure in an adequate state

of repair; reduce the frequency and mitigate the impact of street-level flooding on residents and businesses;

and over the long term, improve the health of the Passaic River and Newark Bay.’ The City has identified

several stormwater improvement projects in their updated mitigation strategy. Please refer to Table 9.15-11

for details on each action.

The inhabitants of the City of Newark depend on the usual warnings issued through radio, television, and local

newspapers for information concerning possible flooding conditions (FEMA FIS 2014). The City has

proposed a public outreach strategy as described as new mitigation action Newark-28 in Table 9.15-11.

The City will consider mitigation project funding as part of their municipal/operating and capital improvement

budgets.

The City has their ordinances and flood protection measures available on their website. Please visit the City of

Newark website at http://www.ci.newark.nj.us for further information (FEMA FIS 2014).
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This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.2*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: McClellen St. stormwater pumping station
In Progress, 20%

Completed

Project is still currently under design and will
be entering construction in 2015. Project
includes widening of the roadway under

installation of a new drainage system and a
pump. This project has been carried forward

and is included in the updated mitigation
strategy.

2: Meadowland stormwater pumping station No Progress

Due to budgetary constraints no progress has
been made. The City anticipates a contract for

improvements Fall 2014. Port Authority to
provide emergency generators. This project has

been carried forward and is included in the
updated mitigation strategy.

3: North 10th St. stormwater improvements Completed

CCTV of sewer main, replaced c/b lateral@ NoCCTV of sewer main, replaced c/b lateral@ No
1010thth St & Abington Ave in April 2011 to abate
flooding. This initiative is complete and will

not be included in the updated mitigation
strategy.

4: Adams St. stormwater outfall improvements Completed
The netting facility was completed in April

2005. This initiative is complete and will not be
included in the updated mitigation strategy.

5: Peddie St. outfall improvements No Progress

Due to budgetary constraints, there has not been
progress on improvements to the outfalls on

Peddie Street. Anticipate Contract for
improvements Fall 2014. This initiative will be

included in the updated mitigation strategy.

6: Frelinghuysen/Empire/Meeker St. stormwater
improvements

In Progress
This project is in the final design stage and

under contract. This initiative will be included
in the updated mitigation strategy.

7:7: Hazmat Material Command Vehicles and foam
Fire Apparatus

No Progress

Lack of funding, trained personnel, as well as
the ability for information and intelligence

sharing have restricted the forward progress of
this initiative. The Fire Department continues to

address the gaps that have been identified
within our hazardous materials mitigation
capabilities. We have improved with the

replacement and upgrade of our decon and spill
vehicles as well as adding the capabilities of the

foam tender and mobile lab truck to protect
from the release of Hazardous Material.
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The Township has identified the following mitigation projects/activities that have also been completed but

were not identified in the previous mitigation strategy in the 2007 Plan:

# The City of Newark is advising Newark residents and the business community that new structures

designated to be built in the City shall adhere to the FEMA Advisory Base Flood Elevation (ABFE)

maps. Once the FEMA ABFE maps are adopted, the Department of Engineering will create a new

City ordinance that complies with State and Federal regulations. This initiative was part of

encouraging compliance with FEMA’s ABFE maps, installing flood control measures in flood zone

areas of the City, (i.e., levees, trenches, sump pump systems), acquiring properties in the flood zone

that have been significantly damaged to be converted to green space and finally, to encourage green

infrastructure in those flood areas.

# The inhabitants of the City of Newark depend on the usual warnings issued through radio, television,

and local newspapers for information concerning possible flooding conditions (FEMA FIS 2014).

# Flood warnings and predicted flood peaks are issued by NOAA's Flood Forecasting Center, located at

Mount Holly, New Jersey (FEMA FIS 2014).

# The City has their ordinances and flood protection measures available on their website. Please visit

the City of Newark website at http://www.ci.newark.nj.us for further information (FEMA FIS 2014).
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The City participated in a mitigation action workshop in March 2014 and was provided the following FEMA

publications to use as a resource as part of their comprehensive review of all possible activities and mitigation

measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for Floodprone

Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural Hazards’

(January 2013). In June 2014, the City participated in a second workshop and was provided the results to the

risk assessment to further assist with the identification of mitigation actions.

Table 9.15-11 summarizes the comprehensive-range of specific mitigation initiatives the City would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected. Further details on each mitigation action are described in the worksheets presented at the

end of this annex.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.15-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)/0
DVcjVgn .,-1

6+.2+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None identified at this time.

6+.2+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the City of Newark that illustrate the probable

areas impacted within the municipality. These maps are based on the best available data at the time of the

preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the City of Newark has significant exposure. These maps are illustrated in the hazard profiles within

Section 5.4, Volume I of this Plan.

6+.2+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /1
DVcjVgn .,-1

?[YgdW 6+.2*.+ <[fk aX GWiSd] ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /2
DVcjVgn .,-1

?[YgdW 6+.2*/+ <[fk aX GWiSd] ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /3
DVcjVgn .,-1

Action Number: Newark-1 (Old 1)
Mitigation Action/Initiative: McClellan Street stormwater pumping station

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "0(,,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
@ZYZgVa( MiViZ( VcY FdXVa =Ve^iVa [jcYh

L[_W^[`W Xad <a_b^Wf[a` ?meZXiZY XdbeaZi^dc ^c .,-1

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /4
DVcjVgn .,-1

Action Number: Newark-1 (Old 1)
Mitigation Action/Initiative: McClellan Street stormwater pumping station

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk

IdabWdfk

IdafWUf[a`

<aef*>XXWUf[hW`Wee

LWUZ`[US^

Ia^[f[US^

EWYS^

?[eUS^

>`h[da`_W`fS^

KaU[S^

9V_[`[efdSf[hW

Fg^f[*ASlSdV

L[_W^[`W

9YW`Uk <ZS_b[a`

HfZWd <a__g`[fk

HT\WUf[hWe

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn /5
DVcjVgn .,-1

Action Number: Newark-2 (Old 2)
Mitigation Action/Initiative: Meadowland stormwater pumping station Emergency Power Supply and

Control

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ?aZXig^X JdlZg VcY XdchZfjZci^Va [addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]Z ^chiVaaVi^dc d[ V MiVcYWn ?aZXig^X AZcZgVidg VcY M=;>; =dcigda d[ i]Z
@VX^a^in l^aa VWViZ i]Z edhh^W^a^in [addY^c\ Yjg^c\ edlZg ^ciZggjei^dc+adhh
VcY+dg ^cVW^a^in id VXXZhh i]Z [VX^a^in Yjg^c\ [addY XdcY^i^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZXdchigjXi^dc d[ Zci^gZ ejbe^c\ hiVi^dc id XjggZci
=dhi

.* JdgiVWaZ \ZcZgVidg+i^bZ YZaVn( a^b^iZY VkV^aVW^a^in Yjg^c\ MVcYn ineZ
^cX^YZci( h^iZ VXXZhh^W^a^in cdi VYYgZhhZY

/* Hd VXi^dc+ ldjaY WZ Xdci^cjZ id WZ hjW_ZXi id edlZg ^ciZggjei^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z >Zh^\c VcY d[ Vc dch^iZ ZbZg\ZcXn \ZcZgVidg
l^i] M=;>; [dg gZbdiZ Xdcigdah VcY bdc^idg^c\

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ i]Z ^ciZggjei^dc dg edlZg VcY hjWhZfjZci
[addY^c\ l^aa WZ VX]^ZkZY*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ hidgb lViZg hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z edhh^W^a^in d[ edlZg adhh( VcY i]Z
[addY^c\ d[ adl an^c\ VgZVh( ^cXajY^c\ HZlVg` ;^gedgi( Yjg^c\ ]ZVkn gV^c VcY
]^\] i^YZ

>ef[_SfWV <aef "1(3,,(,,,

Id[ad[fk' B^\]+-0

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
>Zh^\c VcY =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ;E\ '%&)

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 <RW @WEUWIH RU GRPSOIWIH$EZEMWMQK UIGIMSW RJ

6UEQW 5XQHMQK

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0,
DVcjVgn .,-1

Action Number: Newark-2 (Old 2)
Mitigation Action/Initiative: Meadowland stormwater pumping station

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk
The need for uninterrupted power supply to abate flooding of low lying areas and Newark Airport

during heavy rain and high tides

IdabWdfk

IdafWUf[a`
The need for a continuous, uninterrupted power supply to abate flooding of properties

<aef*>XXWUf[hW`Wee

LWUZ`[US^ Yes/Short Term to achieve goals

Ia^[f[US^

EWYS^ Yes/ Necessary permits from NJDEP will be obtained

?[eUS^
No/New funding source such as bonds and/or NJEIT would be required

approved by

>`h[da`_W`fS^ NJDEP permits will be obtained and NJDEP Regulations will be satisfied

KaU[S^
All segments of Newark’s Population in the low lying areas in the South and

Wards and Newark Airport will benefit from this

9V_[`[efdSf[hW

Fg^f[*ASlSdV
Yes; continuous, uninterrupted power supply to abate flooding and the

L[_W^[`W

9YW`Uk <ZS_b[a`
Yes; this project is contained in the Sewer System Master Plan but lacked

HfZWd <a__g`[fk

HT\WUf[hWe

Yes; flooding during heavy rain events will affect the desirability to develop
affected

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0-
DVcjVgn .,-1

Action Number: Newark-3 (Old 5)
Mitigation Action/Initiative: Peddie Street outfall improvements

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Replacement of undersized failing netting facility and the removal of sediment from the
Peddie Ditch that cause impediments that restrict the flow of water in the existing pipe.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef ".1,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0.
DVcjVgn .,-1

Action Number: Newark-3 (Old 5)
Mitigation Action/Initiative: Peddie Street outfall improvements

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk -

IdabWdfk

IdafWUf[a`
-

Cbegdk^c\ i]Z dji[Vaa l^aa gZYjXZ [addY^c\ ^c i]Z higZZih( cZ^\]Wdg]ddYh VcY
^ciZghZXi^dch i]Vi Y^gZXian V[[ZXi i]Z Wjh^cZhh Xdbbjc^in VcY gZh^YZci^Va

egdeZgin dlcZgh*

<aef*>XXWUf[hW`Wee -
N]ZhZ ineZh d[ ^c[gVhigjXijgZ ^begdkZbZcih VgZ Xdhian Wji VgZ cZZYZY id
ZchjgZ i]Vi i]Z =^in gZbV^ch Xdbea^Vci l^i] i]Z =aZVc QViZg ;Xi VcY >?J

eZgb^i gZfj^gZbZcih*

LWUZ`[US^ - SZh

Ia^[f[US^ - SZh

EWYS^ - SZh

?[eUS^ )-
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ gZfj^gZY

VeegdkZY Wn

>`h[da`_W`fS^ -
CbegdkZbZci d[ i]Z dji[Vaa l^aa ZchjgZ i]Vi i]Z =^in gZbV^ch ^c Xdbea^VcXZ
l^i] MiViZ VcY @ZYZgVa =dbW^cZY MZlZg Iji[Vaa VcY >^hX]Vg\Z LZ\jaVi^dch

KaU[S^ )-
N]ZhZ ^begdkZbZcih l^aa cdi ]VkZ Vc VYkZghZ Z[[ZXi i]Z HZlVg`Zgh ^c i]Z

Xdbbjc^in*

9V_[`[efdSf[hW - SZh( XdchjaiVcih l^aa WZ gZiV^cZY

Fg^f[*ASlSdV - SZh

L[_W^[`W - SZh

9YW`Uk <ZS_b[a` - SZh( i]Z >ZeVgibZci d[ QViZg $ MZlZg

HfZWd <a__g`[fk

HT\WUf[hWe
-

CbeaZbZci^c\ i]^h b^i^\Vi^dc VXi^dc l^aa VYkVcXZ i]Z >ZeVgibZci d[ QViZg $
MZlZg Oi^a^i^Zh VW^a^in id bdgZ Z[[ZXi^kZan bVcV\Z i]Z hidgb lViZg hnhiZb VcY

gZYjXZ ^cjcYVi^dc ^c Xdbbdcan)[addYZY higZZih VcY ^ciZghZXi^dch*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 0/
DVcjVgn .,-1

Action Number: Newark-4 (Old 6)
Mitigation Action/Initiative: Frelinghuysen/Empire/Meeker Street stormwater improvements

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

This project would remove that blockage and restore capacity of the Queen Ditch so the
existing Queen Street Outfall, and the connected upstream sewers, can drain and provide
storm water conveyance as designed.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "2.1(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a` - nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 00
DVcjVgn .,-1

Action Number: Newark-4 (Old 6)
Mitigation Action/Initiative: Frelinghuysen/Empire/Meeker Street stormwater improvements

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

Cbegdk^c\ i]Z dji[Vaa l^aa gZYjXZ [addY^c\ ^c i]Z higZZih( cZ^\]Wdg]ddYh VcY
^ciZghZXi^dch i]Vi Y^gZXian V[[ZXi i]Z Wjh^cZhh Xdbbjc^in VcY gZh^YZci^Va

egdeZgin dlcZgh*

<aef*>XXWUf[hW`Wee 1
B^\] eg^dg^in Xg^i^XVa ^c[gVhigjXijgZ egd_ZXi i]Vi gZbdkZ i]Vi WadX`V\Z VcY

gZhidgZ XVeVX^in d[ i]Z KjZZc >^iX]

LWUZ`[US^ 1 SZh

Ia^[f[US^ 1 SZh

EWYS^ 1 SZh

?[eUS^ -1
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ gZfj^gZY

VeegdkZY Wn

>`h[da`_W`fS^ 1
CbegdkZbZci d[ i]Z dji[Vaa l^aa ZchjgZ i]Vi i]Z =^in gZbV^ch ^c Xdbea^VcXZ
l^i] MiViZ VcY @ZYZgVa =dbW^cZY MZlZg Iji[Vaa VcY >^hX]Vg\Z LZ\jaVi^dch

KaU[S^ -1
N]ZhZ ^begdkZbZcih l^aa cdi ]VkZ Vc VYkZghZ Z[[ZXi i]Z HZlVg`Zgh ^c i]Z

Xdbbjc^in*

9V_[`[efdSf[hW 1 SZh( XdchjaiVcih l^aa WZ gZiV^cZY

Fg^f[*ASlSdV 1 SZh

L[_W^[`W 1 SZh

9YW`Uk <ZS_b[a` 1 SZh( i]Z >ZeVgibZci d[ QViZg $ MZlZg

HfZWd <a__g`[fk

HT\WUf[hWe
1

CbeaZbZci^c\ i]^h b^i^\Vi^dc VXi^dc l^aa VYkVcXZ i]Z >ZeVgibZci d[ QViZg $
MZlZg Oi^a^i^Zh VW^a^in id bdgZ Z[[ZXi^kZan bVcV\Z i]Z hidgb lViZg hnhiZb VcY

gZYjXZ ^cjcYVi^dc ^c Xdbbdcan)[addYZY higZZih VcY ^ciZghZXi^dch*

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 01
DVcjVgn .,-1

Action Number: Newark-5 (Old 7)
Mitigation Action/Initiative: Hazmat Material Command Vehicles and foam Fire Apparatus

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 BVoVgYdjh GViZg^Vah LZaZVhZ

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Nd Vaadl [dg V i^bZan VcY Z[[^X^Zci gZhedchZ id V ]VobVi gZaZVhZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* BVobVi+[dVb @^gZ ;eeVgVijh

.* BVoVgYdjh bViZg^Vah fj^X` gZhedchZ XdbbVcY kZ]^XaZh

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Nd bdgZ Z[[ZXi^kZan gZhedcY id V ]VoVgYdjh bViZg^Vah ^cX^YZci l^i]^c i]Z
=^in d[ HZlVg` Vh lZaa Vh l^i]^c i]Z gZ\^dc*

9Uf[a`,Ida\WUf <SfWYadk

FJL( MCJ( ?;J( HMJ
N]^h egd_ZXi l^aa ]Zae id b^i^\ViZ i]Z YVbV\Z YdcZ Wn V ]VoVgYdjh bViZg^Vah
gZaZVhZ Wdi] Wn egdiZXi^c\ i]Z ejWa^X VcY [^hXVa ^beVXih

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

?m^hi^c\ ) N]^h l^aa ]Zae id Zc]VcXZ i]Z VagZVYn Zm^hi^c\ ]VoVgYdjh bViZg^Vah
gZhdjgXZh l^i]^c i]Z =^in d[ HZlVg`

;W`WX[fe %^aeeWe Sha[VWV&
N]^h Zfj^ebZci l^aa ]Zae id aZhhZc i]Z ^beVXi id Wdi] ejWa^X VcY eg^kViZ
^c[gVhigjXijgZ VcY aZhhZc i]Z bdcZiVgn ^beVXi*

>ef[_SfWV <aef "-(,,,(,,, %Zhi*&

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` HZlVg` @^gZ >ZeVgibZci

EaUS^ I^S``[`Y FWUZS`[e_

N]^h ]Zaeh id b^i^\ViZ i]Z g^h` edhZY Wn Vc jcXdcigdaaZY ]VoVgYdjh
bViZg^Vah aZV` Vh ^i Va^\ch l^i] i]Z =^i^Zh NBCL; %i]gZVi VcY ]VoVgY
CYZci^[^XVi^dc VcY L^h` ;hhZhhbZci)

IafW`f[S^ ?g`V[`Y KagdUWe
@ZYZgVa+BdbZaVcY MZXjg^in

L[_W^[`W Xad <a_b^Wf[a`
N]Z i^bZa^cZ ^h h]dgi [dg ^beaZbZciVi^dc( - nZVg dcXZ \gVci [jcY^c\ ^h
hZXjgZY

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 2+/,+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N]^h egd_ZXi ^h cdi XdbeaZiZY Wji Vaa
heZX^[^XVi^dch VcY eg^X^c\ ]VkZ WZZc XdbeaZiZY* N]ZgZ ^h V dcZ nZVg
i^bZa^cZ [dg XdbeaZiZ ^beaZbZciVi^dc

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 02
DVcjVgn .,-1

Action Number: Newark-5 (Old 7)
Mitigation Action/Initiative: Hazmat issues

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 This project will directly impact public and responder life and safety

IdabWdfk

IdafWUf[a`
1

This project will lessen the impact to infrastructure due to a more timely response
and mitigation actions at a hazardous materials release

<aef*>XXWUf[hW`Wee 1
The cost of this project will rapidly be offset by the monetary value saved due to a

rapid response and mitigation of hazmat incidents

LWUZ`[US^ 1
There is numerous and particular trainings and qualifications that are required for

response to these incidents

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 1
Monetary impacts due to hazmat releases will be greatly reduced by

implementation of this mitigation project

>`h[da`_W`fS^ 1
By responding to and mitigating a release effectively, early, the impacts to the

environment will be greatly reduced

KaU[S^ 1
This will help to reduce the social impacts through reduced economic impacts as

well as safety to the responder and public

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1
This equipment will help to deal with hazardous materials as well as confined

space incidents, flammable liquid fires, and decontamination incidents

L[_W^[`W 1 This project can be fully completed and implemented in 1 year

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
0

This project allows the Fire Department to respond to, train and educate our
private industry partners in regards to capabilities, risk, and safety

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 03
DVcjVgn .,-1

Action Number: Newark- 6 (NEW/AW)
Mitigation Action/Initiative: Prevention of leakage, mold, mildew and collapse of roof

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MZkZgZ Midgb( Bjgg^XVcZ( MZkZgZ Q^ciZg Midgb( NdgcVYd

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Ldd[ gZeaVXZbZci

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* PVg^djh =g^i^XVa JjWa^X <j^aY^c\h+M]ZaiZg^c\ adXVi^dc

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
LZeV^g^c\ VcY gZeaVXZbZci d[ i]Z gdd[h d[ ejWa^X Wj^aY^c\h

9Uf[a`,Ida\WUf <SfWYadk OigjXijgZ VcY Fc[gVhigjXijgZ Mgd_ZXi %OFM&

@aS^e,HT\WUf[hWe FWf Nd egZkZci aZV`V\Z( bdaY( b^aYZlh VcY higjXijgVa [V^ajgZ

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY [jijgZ

;W`WX[fe %^aeeWe Sha[VWV& G^i^\Vi^dc d[ ]ZVai] ^hhjZh gZaViZY id bdaY+b^aYZl( higjXijgVa [V^ajgZ

>ef[_SfWV <aef B^\] 8 9 "-,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` >ZeVgibZci d[ ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_
>Zh^\c $ =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
=Ve^iVa( @ZYZgVa VcY MiViZ

L[_W^[`W Xad <a_b^Wf[a` IA t % 1 nZVgh t .,-5&

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /+.-+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6
H+;( VXfj^g^c\ [jcY^c\ id WZ\^c YZh^\c VcY XdchigjXi^dc

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 04
DVcjVgn .,-1

Action Number: Newark- 6 (NEW/AW)
Mitigation Action/Initiative: Prevention of leakage, mold, mildew and collapse of roof

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
A newer roof reduces the likelihood of leaks, mold, mildew and a structural

collapse that if not mitigated can create serious life safety issues

IdabWdfk

IdafWUf[a`
1 Yes, roof replacements will ensure/enhance the integrity of the building envelope

<aef*>XXWUf[hW`Wee 1
Roof replacements are expensive but essential at this point due to the intensity,

frequency of storms/events and the cost of damages

LWUZ`[US^ 1 Yes

Ia^[f[US^ 0 There is political support for this essential rehab project

EWYS^ 1 Yes

?[eUS^ 1 Yes

>`h[da`_W`fS^ 1 Indoor air quality issues will be mitigated through this action

KaU[S^ 1 Yes

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Multi-hazards are achieved, mostly structural improvement projects

L[_W^[`W 1 Yes, currently on-going

9YW`Uk <ZS_b[a` 1 Yes, the Department of Engineering

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 05
DVcjVgn .,-1

Action Number: Newark-7 (NEW/AW)
Mitigation Action/Initiative: Flood prevention and mitigation

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY( MZkZgZ Midgb

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

@addY^c\ ^c kjacZgVWaZ Xdbbjc^i^Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZh^YZci^Va @addY JgZkZci^dc

.* MidgblViZg GVcV\ZbZci i]gdj\] AgZZc Cc[gVhigjXijgZ

/* HZlVg` L^kZg[gdci @addY G^i^\Vi^dc ;Xfj^h^i^dch

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CbeaZbZciVi^dc d[ \gZZc ^c[gVhigjXijgZ egd_ZXih VcY egdeZgin VXfj^h^i^dch
id gZYjXZ ^beVXi d[ [addY^c\ VcY hidgb hjg\Zh*

9Uf[a`,Ida\WUf <SfWYadk OigjXijgZ VcY Fc[gVhigjXijgZ Mgd_ZXi %OFM&) KVijgVa OnhiZbh MgdiZXi^dc %KOM&

@aS^e,HT\WUf[hWe FWf

Nd gZYjXZ =dbW^cZY MZlZg IkZg[adl ZkZcih i]Vi cZ\Vi^kZan ^beVXi i]Z
JVhhV^X L^kZg VcY hjggdjcY^c\ lViZglVnh ^c VYY^i^dc id b^i^\Vi^c\ i]Z
[addY g^h` ^c HZlVg`qh bdhi kjacZgVWaZ Xdbbjc^i^Zh

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY [jijgZ

;W`WX[fe %^aeeWe Sha[VWV& G^i^\Vi^dc d[ [addY^c\ ^c kjacZgVWaZ Xdbbjc^i^Zh

>ef[_SfWV <aef B^\] 8 9 "-,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>ZeVgibZci d[ ?c\^cZZg^c\( >ZeVgibZci d[ ?Xdcdb^X $ Bdjh^c\
>ZkZadebZci

EaUS^ I^S``[`Y FWUZS`[e_ >Zh^\c $ =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe =Ve^iVa( @ZYZgVa VcY MiViZ

L[_W^[`W Xad <a_b^Wf[a` IA

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 1,
DVcjVgn .,-1

Action Number: Newark-7 (NEW/AW)
Mitigation Action/Initiative: Flood prevention and mitigation

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
Yes, reduced flooding ensures structures remain sound, reduces likelihood of

drowning (a man downed during Hurricane Sandy) and mold/mildew

IdabWdfk

IdafWUf[a`
1

Mitigate flooding in area that has caused severe and repetitive damage to
homeowners and businesses

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 0

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded entirely through grant funds

>`h[da`_W`fS^ 1 Reductions in CSO events ensures improved water quality

KaU[S^ 1
No, project implementation will reduce flooding in this area of the City as well as

provide much needed green space

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Unsure due to availability of funds and cooperation from the landowners/residents

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements, environmental quality

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)1-
DVcjVgn .,-1

Action Number: Newark-8 (NEW/LOI)
Mitigation Action/Initiative: Newark Passaic Riverfront Acquisition

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 F^[Z hV[Zin( egdeZgin egdiZXi^dc VcY [addY b^i^\Vi^dc*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

MZkZgZ VcY gZeZi^i^kZ adXVa^oZY [addY^c\ ^c heZX^[^X VgZVh d[ i]Z =^in*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* @addY b^i^\Vi^dc i]gdj\] AgZZc Cc[gVhigjXijgZ CbeaZbZciVi^dc + N]^h
b^i^\Vi^dc VXi^dc ^h ^cXajYZY ^c Vcdi]Zg b^i^\Vi^dc VXi^dc ldg`h]ZZi Vh V
[addY b^i^\Vi^dc VaiZgVi^kZ

.* CchiVaaVi^dc d[ [addYlVaa VcY+dg aZkZZ hnhiZb + ;gbn =dgeh* ?c\^cZZg^c\
Xdhi)WZcZ[^i VcVanh^h egdkZY i]Z egd_ZXi id WZ idd Xdhian* N]^h b^i^\Vi^dc
VXi^dc ^h ^cXajYZY ^c Vcdi]Zg b^i^\Vi^dc VXi^dc ldg`h]ZZi Vh V [addY
b^i^\Vi^dc VaiZgVi^kZ

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

;Xfj^h^i^dc d[ i]Z 0*. VXgZh Vadc\ HZlVg`qh JVhhV^X L^kZg[gdci Wn XgZVi^c\ V
\gZZc VWhdgWZci Wj[[Zg Vadc\ i]Z g^kZgqh ZY\Z VcY gZbdkZ kjacZgVWaZ( [addY)
egdcZ egdeZgi^Zh [gdb YZkZadebZci*

9Uf[a`,Ida\WUf <SfWYadk

FdXVa JaVch VcY LZ\jaVi^dch %FJL&( MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi
%MCJ&( HVijgVa MnhiZbh JgdiZXi^dc %HLJ&( ?YjXVi^dc VcY ;lVgZcZhh
Jgd\gVbh %?;J&

@aS^e,HT\WUf[hWe FWf

Nd XgZViZ V \gZZc Wj[[Zg WZilZZc i]Z JVhhV^X L^kZg VcY jeaVcY
YZkZadebZci Vh lZaa Vh egdiZXi kjacZgVWaZ egdeZgi^Zh [gdb [jijgZ
YZkZadebZci*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgZhZgkVi^dc d[ egdeZgin( [addY b^i^\Vi^dc

>ef[_SfWV <aef "/(5,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?Xdcdb^X VcY Bdjh^c\ >ZkZadebZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` Fdc\)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)1.
DVcjVgn .,-1

Action Number: Newark-8 (NEW/LOI)
Mitigation Action/Initiative: Newark Passaic Riverfront Acquisition

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
Yes, reduced flooding ensures structures remain sound, reduces likelihood of

drowning (a man downed during Hurricane Sandy) and mold/mildew

IdabWdfk

IdafWUf[a`
1

Mitigate flooding in area that has caused severe and repetitive damage to
homeowners and businesses

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 1 Strong political support to reduce flooding in the community

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded entirely through grant funds

>`h[da`_W`fS^ 1 NJDEP permits will be obtained for acquisitions

KaU[S^ 1
No, project implementation will reduce flooding in this area of the City as well as

provide much needed green space

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 0 Unsure due to availability of funds and cooperation from the landowners/residents

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements, environmental quality

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)1/
DVcjVgn .,-1

Action Number: Newark-9 (NEW/LOI)
Mitigation Action/Initiative: Back-up Generators at Critical Municipal Buildings/Facilities

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ZaZXig^XVa edlZg YjZ id V cVijgVa Y^hVhiZg dg hjeean Y^hgjei^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh l^aa Vaadl Xg^i^XVa Gjc^X^eVa
Wj^aY^c\h+[VX^a^i^Zh id gZbV^c deZgVi^dcVa Yjg^c\ edlZg ^ciZggjei^dch(
Xdch^hiZci l^i] =IIJ+=IA eaVcc^c\ ^beaZbZciVi^dc VXi^k^i^Zh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Kj^X` =dccZXi NVe <dm ^chiVaaVi^dc id hjeedgi edgiVWaZ \ZcZgVidg
]dd`je + i]^h b^i^\Vi^dc VXi^k^in ^h ^cXajYZY ^c Vcdi]Zg b^i^\Vi^dc VXi^dc
ldg`h]ZZi Vh Vc VaiZgcVi^kZ id Zc]VcXZ i]Z ZcZg\n gZh^a^ZcXn d[ `Zn
[VX^a^i^Zh

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh Vi hZkZciZZc Xg^i^XVa bjc^X^eVa
Wj^aY^c\h+[VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY CbegdkZbZci Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
Nd Zc]VcXZ i]Z ZcZg\n gZh^a^ZcXn d[ Xg^i^XVa Gjc^X^eVa Wj^aY^c\h+[VX^a^i^Zh
Yjg^c\ adhh d[ ZaZXig^XVa hZgk^XZ

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ ZaZXig^XVa hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&
CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh l^aa ZchjgZ i]Vi i]ZgZ ^h V Xdci^cj^in d[
hZgk^XZh VcY egZhZgkVi^dc d[ CN Zfj^ebZci+gZhdjgXZh

>ef[_SfWV <aef "-(4,,(,,,*,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\( >^k^h^dc d[ JjWa^X <j^aY^c\h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)10
DVcjVgn .,-1

Action Number: Newark-9 (NEW/LOI)
Mitigation Action/Initiative: Back-up Generators at Critical Municipal Buildings/Facilities

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

The installation of back-up generators will reduce/eliminate the damage to the IT
infrastructure and mechanical equipment

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 1
Strong political support to keep the “lights on” to support recovery/restoration

activities during natural/manmade disaster or incident

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded entirely through grant funds

>`h[da`_W`fS^ 1 NJDEP permits will be obtained for generator operation and regulations satisfied

KaU[S^ 0
No, project implementation will enhance the City’s ability to provide support to

the community during emergency situations

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Yes, achievable within approved timeframe

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1

Capital improvements, environmental quality through likely participation in grid
energy efficiency incentive programs

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)11
DVcjVgn .,-1

Action Number: Newark-10 (NEW/LOI)
Mitigation Action/Initiative: Newark back-up generators at critical shelter locations

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ZaZXig^XVa edlZg YjZ id V cVijgVa Y^hVhiZg dg hjeean Y^hgjei^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh Vi -, Xg^i^XVa h]ZaiZg adXVi^dch i]Vi
gZfj^gZ ZaZXig^X^in id hjeedgi bVhh h]ZaiZg^c\ d[ i]Z HZlVg` Xdbbjc^in
Yjg^c\ V cVijgVa+bVcbVYZ Y^hVhiZg6 <Vgg^c\Zg B^\] MX]dda( GVaXdab R
M]VWVoo( ?Vhi M^YZ B^\] MX]dda( QZhi h^YZ B^\] MX]dda( =ZcigVa B^\] MX]dda(
MX^ZcXZ JVg` B^\] MX]dda( @^ghi ;kZcjZ MX]dda( QZZfjV]^X B^\] MX]dda(
<Zabdci Ljcndc ?aZbZciVgn MX]dda( JVg` ?aZbZciVgn MX]dda

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Kj^X` =dccZXi NVe <dm ^chiVaaVi^dc id hjeedgi edgiVWaZ \ZcZgVidg
]dd`je + i]^h b^i^\Vi^dc VXi^k^in ^h ^cXajYZY ^c Vcdi]Zg b^i^\Vi^dc VXi^dc
ldg`h]ZZi Vh Vc VaiZgcVi^kZ id Zc]VcXZ i]Z ZcZg\n gZh^a^ZcXn d[ `Zn
[VX^a^i^Zh

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh Vi Xg^i^XVa YZh^\cViZY h]ZaiZg adXVi^dch*
<VhZY dc i]Z eg^dg^i^oVi^dc d[ ZVX] [VX^a^in( \ZcZgVidgh l^aa WZ ^chiVaaZY*
=VeVX^in d[ h]ZaiZg l^aa WZ Xdch^YZgZY*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY CbegdkZbZci Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
Nd Zc]VcXZ i]Z ZcZg\n gZh^a^ZcXn d[ YZh^\cViZY Xg^i^XVa h]ZaiZg^c\ adXVi^dch
Yjg^c\ adhh d[ ZaZXig^XVa hZgk^XZ

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ ZaZXig^XVa hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&
CchiVaaVi^dc d[ WVX`)je \ZcZgVidgh l^aa ZchjgZ i]Vi i]ZgZ ^h V Xdci^cj^in d[
hZgk^XZh Yjg^c\ adhh d[ ZaZXig^XVa hZgk^XZ

>ef[_SfWV <aef "-(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\( >^k^h^dc d[ JjWa^X <j^aY^c\h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)12
DVcjVgn .,-1

Action Number: Newark-10 (NEW/LOI)
Mitigation Action/Initiative: Newark back-up generators at critical shelter locations

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z
BVaa higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id

^beaZbZci i]^h egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh

[dg i]^h Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY
Xg^i^XVa hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh

VcY di]Zg ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)13
DVcjVgn .,-1

Action Number: Newark-11 (NEW/LOI)
Mitigation Action/Initiative: Back-up Uninterruptible Power Supply (UPS) Systems for Critical Traffic

Intersections

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Fdhh d[ ZaZXig^XVa edlZg YjZ id V cVijgVa Y^hVhiZg dg hjeean Y^hgjei^dc Vi
Xg^i^XVa igV[[^X ^ciZghZXi^dch

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

CcXgZVhZY VXX^YZcih( gZhjai^c\ ^c egdeZgin YVbV\Z VcY ^c_jg^Zh+adhh d[ a^[Z
YjZ id cdc)deZgVi^dcVa igV[[^X VcY eZYZhig^Vc h^\cVah

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaaVi^dc d[ WVX`)je Oc^ciZggjei^WaZ JdlZg Mjeean %OJM& hnhiZbh Vi -.,
Xg^i^XVa ^ciZghZXi^dch ^c i]Z =^in d[ HZlVg` id ZchjgZ i]Z hV[Zin VcY lZaa)
WZ^c\ d[ Yg^kZgh VcY eZYZhig^Vch l]Zc i]ZgZ ^h V adhh d[ edlZg YjZ id Vc
ZcZg\n ZbZg\ZcXn dg cVijgVa Y^hVhiZg*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY CbegdkZbZci Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf

Mjeedgi i]Z Xdci^cjdjh deZgVi^dc d[ igV[[^X h^\cVah Yjg^c\ edlZg djiV\Zh
ZhhZci^Va [dg ZhiVWa^h]^c\ VcY bV^ciV^c^c\ ZbZg\ZcXn ZkVXjVi^dc VcY
hjeean gdjiZh*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ ZaZXig^XVa hnhiZb

;W`WX[fe %^aeeWe Sha[VWV& >VbV\Zh id egdeZgin VcY a^[Z hV[Zin ^cX^YZcih VgZ Vkd^YZY

>ef[_SfWV <aef "2,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\( >^k^h^dc d[ NgV[[^X $ M^\cVah

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
@?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb( =^in WjY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)14
DVcjVgn .,-1

Action Number: Newark-11 (NEW/LOI)
Mitigation Action/Initiative: Newark back-up UPS system for critical traffic intersections.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - @ZlZg kZ]^XjaVg Xdaa^h^dch VcY eZYZhig^Vc ^cX^YZcih

IdabWdfk

IdafWUf[a`
-

N]Z ^chiVaaVi^dc d[ WVX`)je \ZcZgVidgh l^aa gZYjXZ+Za^b^cViZ i]Z YVbV\Z id
bZX]Vc^XVa Zfj^ebZci

<aef*>XXWUf[hW`Wee - SZh

LWUZ`[US^ - SZh

Ia^[f[US^ -
Migdc\ eda^i^XVa hjeedgi id `ZZe i]Z ra^\]ih dcs id hjeedgi

gZXdkZgn+gZhidgVi^dc VXi^k^i^Zh Yjg^c\ cVijgVa+bVcbVYZ Y^hVhiZg dg ^cX^YZci

EWYS^ - SZh

?[eUS^ - Cc^i^Vi^kZ l^aa WZ [jcYZY Zci^gZan i]gdj\] \gVci [jcYh

>`h[da`_W`fS^ - MdaVg eVcZa ^chiVaaVi^dc Veea^XVi^dc [dg ZaZXig^XVa edlZg

KaU[S^ )-
Hd( egd_ZXi ^beaZbZciVi^dc l^aa Zc]VcXZ i]Z =^inqh VW^a^in id hjeedgi i]Z

Xdbbjc^in gZhidgVi^dc Z[[dgih i]gdj\] hV[Z bdW^a^in

9V_[`[efdSf[hW - SZh

Fg^f[*ASlSdV - SZh

L[_W^[`W - SZh( VX]^ZkVWaZ l^i]^c VeegdkZY i^bZ[gVbZ

9YW`Uk <ZS_b[a` - SZh

HfZWd <a__g`[fk

HT\WUf[hWe
- =Ve^iVa ^begdkZbZcih( Zck^gdcbZciVa fjVa^in

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)15
DVcjVgn .,-1

Action Number: Newark-12 (NEW/LOI)
Mitigation Action/Initiative: Newark Wayne Potable Water Pump Station Emergency Power Supply and

SCADA

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ?aZXig^X JdlZg VcY XdchZfjZci^Va adhh d[ Yg^c`^c\ lViZg

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]Z ^chiVaaVi^dc d[ V MiVcYWn ?aZXig^X AZcZgVidg VcY M=;>; =dcigda d[ i]Z
@VX^a^in l^aa VWViZ i]Z edhh^W^a^in d[ adhh d[ i]^h Yg^c`^c\ lViZg hdjgXZ Yjg^c\
edlZg ^ciZggjei^dc+adhh VcY+dg ^cVW^a^in id VXXZhh i]Z [VX^a^in Yjg^c\ [addY
XdcY^i^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z >Zh^\c VcY d[ Vc dch^iZ ZbZg\ZcXn \ZcZgVidg
l^i] M=;>; [dg gZbdiZ Xdcigdah VcY bdc^idg^c\

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ i]Z ^ciZggjei^dc+adhhd[ lViZg i]gdj\] i]^h
^ciZgXdccZXi^dc l^aa WZ VX]^ZkZY*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ lViZg hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z edhh^W^a^in d[ lViZg adhh( gZYjXZY
VkV^aVW^a^in d[ lViZg dg gZYjXi^dc d[ lViZg egZhhjgZ [dg gZh^YZci^Va(
XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [^gZ egdiZXi^dc*

>ef[_SfWV <aef ".(/,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
>Zh^\c VcY =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ;E\ '%&)

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 <RW @WEUWIH RU UIGIMSW RJ

6UEQW 5XQHMQK

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)2,
DVcjVgn .,-1

Action Number: Newark-12 (NEW/LOI)
Mitigation Action/Initiative: Newark Wayne Potable Water Pump Station Emergency Power Supply and

SCADA

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg

YdbZhi^X( XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [^gZ egdiZXi^dc

IdabWdfk

IdafWUf[a`
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg [^gZ

egdiZXi^dc

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J l^aa WZ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ

gZfj^gZY VeegdkZY Wn

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^
;aa hZ\bZcih d[ HZlVg`qh JdejaVi^dc VcY i]dhZ Xdbbjc^i^Zh hZgkZY Wn

l^aa WZcZ[^i [gdb i]^h

9V_[`[efdSf[hW

Fg^f[*ASlSdV
SZh7 Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg YdbZhi^X(

VcY ^cYjhig^Va jhZ VcY [^gZ

L[_W^[`W

9YW`Uk <ZS_b[a`
SZh7 i]^h egd_ZXi XdciV^cZY ^c i]Z QViZg MnhiZb GVhiZg JaVc Wji aVX`ZY

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 i]Z edhh^W^a^in d[ V adhh dg ^ciZggjei^dc d[ lViZg hjeean XdjaY
YZkZadebZci( l^aa V[[ZXi Zck^gdcbZciVa fjVa^in VcY XdjaY

V[[ZXi [^gZ

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)2-
DVcjVgn .,-1

Action Number: Newark-13 (NEW/LOI)
Mitigation Action/Initiative: Newark Chittenden Road Water Pump Station Back-up Generator and

SCADA

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ?aZXig^X JdlZg VcY XdchZfjZci^Va adhh d[ Yg^c`^c\ lViZg

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]Z ^chiVaaVi^dc d[ V MiVcYWn ?aZXig^X AZcZgVidg VcY M=;>; =dcigda d[ i]Z
@VX^a^in l^aa VWViZ i]Z edhh^W^a^in d[ adhh d[ i]^h Yg^c`^c\ lViZg hdjgXZ Yjg^c\
edlZg ^ciZggjei^dc+adhh VcY+dg ^cVW^a^in id VXXZhh i]Z [VX^a^in Yjg^c\ MVcYn
a^`Z igVkZa XdcY^i^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZXdchigjXi^dc d[ Zci^gZ ejbe^c\ hiVi^dc id XjggZci
hiVcYVgYh+?mXZhh^kZ =dhi

.* JdgiVWaZ \ZcZgVidg+i^bZ YZaVn( a^b^iZY VkV^aVW^a^in Yjg^c\ MVcYn ineZ
^cX^YZci( h^iZ VXXZhh^W^a^in cdi VYYgZhhZY

/* Hd VXi^dc+lViZg hnhiZb ldjaY WZ Xdci^cjZ id WZ hjW_ZXi id ^ciZggjei^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z >Zh^\c VcY d[ Vc dch^iZ ZbZg\ZcXn \ZcZgVidg
l^i] M=;>; [dg gZbdiZ Xdcigdah VcY bdc^idg^c\

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ i]Z ^ciZggjei^dc+adhhd[ lViZg i]gdj\] i]^h
^ciZgXdccZXi^dc l^aa WZ VX]^ZkZY*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ lViZg hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z edhh^W^a^in d[ lViZg adhh(
gZYjXZY VkV^aVW^a^in d[ lViZg dg gZYjXi^dc d[ lViZg egZhhjgZ [dg
gZh^YZci^Va( XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [^gZ egdiZXi^dc*

>ef[_SfWV <aef "-(1,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
>Zh^\c VcY =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi OiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
DgVci CjcY^c\

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)2.
DVcjVgn .,-1

Action Number: Newark-13 (NEW/LOI)
Mitigation Action/Initiative: Newark Chittenden Road Water Pump Station Back-up Generator and

SCADA

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg

YdbZhi^X( XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [^gZ egdiZXi^dc

IdabWdfk

IdafWUf[a`
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg [^gZ

egdiZXi^dc

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J l^aa WZ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ gZfj^gZY ^[

VeegdkZY Wn F@<*

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^
;aa hZ\bZcih d[ HZlVg`qh JdejaVi^dc VcY i]dhZ Xdbbjc^i^Zh hZgkZY Wn

l^aa WZcZ[^i [gdb i]^h

9V_[`[efdSf[hW

Fg^f[*ASlSdV

SZh7 Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg YdbZhi^X(

VcY ^cYjhig^Va jhZ VcY [^gZ

L[_W^[`W

9YW`Uk <ZS_b[a`
SZh7 i]^h egd_ZXi XdciV^cZY ^c i]Z QViZg MnhiZb GVhiZg JaVc Wji aVX`ZY

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 i]Z edhh^W^a^in d[ V adhh dg ^ciZggjei^dc d[ lViZg hjeean XdjaY
YZkZadebZci( l^aa V[[ZXi Zck^gdcbZciVa fjVa^in VcY XdjaY

V[[ZXi [^gZ

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)2/
DVcjVgn .,-1

Action Number: Newark-14 (NEW/LOI)
Mitigation Action/Initiative: Newark Valisburg ditch/flood control mitigation project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY egZkZci^dc VcY egdeZgin egdiZXi^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

JgdeZgin egdiZXi^dc [dg gZh^YZci^Va ]dbZdlcZgh ^c i]Z QZhi QVgY ^c XadhZ
egdm^b^in id i]Z PV^ahWjg\ >^iX]

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CckZhi^\ViZ i]Z egdWVWaZ gZVhdch [dg [gZfjZci lViZg ^cigjh^dc( Wj^aY^c\
k^WgVi^dc VcY gZh^YZci^Va higjXijgVa XgVX`h ^c ]djhZh XadhZ id i]Z PV^ahWjg\
>^iX] VcY YZkZade hdaji^dc id gZYjXZ ^beVXi id gZh^YZci^Va ]dbZdlcZgh*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf

Nd ^beaZbZci V Xdhi Z[[ZXi^kZ [addY Xdcigda bZVhjgZ id egd]^W^i i]Z [adl d[
lViZg Yjg^c\ ]ZVkn gV^c ZkZcih [gdb ZciZg^c\ WVhZbZcih d[ gZh^YZci^Va
]dbZdlcZgh ^c XadhZ egdm^b^in d[ Y^iX]*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin egdiZXi^dc( [addY b^i^\Vi^dc

>ef[_SfWV <aef "/,(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb

L[_W^[`W Xad <a_b^Wf[a` Fdc\)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)20
DVcjVgn .,-1

A Action Number: Newark-14 (NEW/LOI)
Mitigation Action/Initiative: Newark Valisburg ditch/flood control mitigation project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

The installation of flood control measures will preserve property from flood
related damages

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1 Yes, will be provided by qualified consultant team

Ia^[f[US^ 1 Political support to enhance neighborhood resiliency

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded almost entirely through grant funds and possible NJEIT

>`h[da`_W`fS^ 1

KaU[S^ 1
No, project implementation will reduce impact to residential homeowners due to

severe flooding

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Unsure do to funding availability and current stage of project development

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital Improvement

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: Newark-15 (NEW/LOI)
Mitigation Action/Initiative: Newark stormwater management through green infrastructure project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 F^[Z hV[Zin( egdeZgin egdiZXi^dc VcY [addY b^i^\Vi^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

MZkZgZ VcY gZeZi^i^kZ adXVa^oZY [addY^c\ ^c i]Z ?Vhi %eg^bVg^an& VcY QZhi
QVgYh d[ i]Z =^in**

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

AgZZc egd_ZXih bVcV\Z kdajbZh d[ hidgblViZg VhhdX^ViZY l^i] VgZVh bjX]
\gZViZg i]Vc i]Z egdedhZY egd_ZXi VgZV* @^aiZg^c\ hidgblViZg i]gdj\]
eaVcih VcY W^dZc\^cZZgZY hjg[VXZh Vahd ]Vh i]Z Z[[ZXi d[ [^aiZg^c\ dji bVcn
XdciVb^cVcih WZ[dgZ i]Zn gZVX] i]Z ejWa^X lViZglVnh dg gZh^YZci^Va dg
XdbbZgX^Va higjXijgZh* N]Z X^in Vci^X^eViZh bVcV\^c\ .,# d[ ^ih
hidgblViZg ^c i]^h bVccZg*

9Uf[a`,Ida\WUf <SfWYadk
HVijgVa MnhiZbh JgdiZXi^dc %HLJ&( MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi
%MCJ&

@aS^e,HT\WUf[hWe FWf

Nd XgZViZ V \gZZc Wj[[Zg WZilZZc i]Z JVhhV^X L^kZg VcY jeaVcY
YZkZadebZci Vh lZaa Vh egdiZXi kjacZgVWaZ egdeZgi^Zh [gdb [jijgZ
YZkZadebZci*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgZhZgkVi^dc d[ egdeZgin( [addY b^i^\Vi^dc

>ef[_SfWV <aef "2,(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?Xdcdb^X VcY Bdjh^c\ >ZkZadebZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\( adXVa TVY_jhibZci ^c ji^a^in gViZ higjXijgZ %ediZci^Va&U

L[_W^[`W Xad <a_b^Wf[a`
Ic)\d^c\ %[gVbZldg` XjggZcian ^c YZkZadebZci VcY hbVaa e^adi egd_ZXih
jcYZglVn&( Fdc\)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-15 (NEW/LOI)
Mitigation Action/Initiative: Newark stormwater management through green infrastructure project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
Yes, reduced flooding ensures structures remain sound, reduces likelihood of

drowning (a man downed during Hurricane Sandy) and mold/mildew

IdabWdfk

IdafWUf[a`
1

Mitigate flooding in area that has caused severe and repetitive damage to
homeowners and businesses

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 1 Strong political support to reduce flooding in the community

EWYS^ 1 Yes

?[eUS^ 1
Initiative will be funded almost entirely through grant funds and possibly an

adjustment in the utility rate structure

>`h[da`_W`fS^ 1 All design and construction will adhere to land use and zoning codes/regulations

KaU[S^ 1
No, project implementation will reduce flooding in this area of the City as well as

provide much needed green space

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Ye

L[_W^[`W 0 Unsure due to availability of funds and cooperation from the landowners/residents

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements, environmental quality

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN
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Action Number: Newark-16 (NEW/LOI)
Mitigation Action/Initiative: Newark Quick Connect tap boxes at critical facilities/Municipal Building

project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Fdhh d[ ZaZXig^XVa edlZg YjZ id V cVijgVa Y^hVhiZg dg hjeean Y^hgjei^dc Vi
Xg^i^XVa bjc^X^eVa Wj^aY^c\h+[VX^a^i^Zh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Fdhh d[ edlZg Vi Xg^i^XVa [VX^a^i^Zh VcY V\ZY ZaZXig^XVa ^c[gVhigjXijgZ*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaaVi^dc d[ Quick Connect Tap Boxes to ^begdkZ i]Z ZaZXig^XVa
^c[gVhigjXijgZ d[ =^in Wj^aY^c\h+[VX^a^i^Zh id gZXZ^kZ iZbedgVgn edlZg ^c i]Z
ZkZci d[ Vc ZcZg\n Y^hgjei^dc dg ZbZg\ZcXn** 1, Kj^X` =dccZXi iVe WdmZh
l^aa WZ ^chiVaaZY i]gdj\]dji i]Z X^in*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY CbegdkZbZci Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf

MiVcYVgY^o^c\ i]Z ZaZXig^XVa ^c[gVhigjXijgZ ^c =^in Wj^aY^c\h+[VX^a^i^Zh id
hjeedgi i]Z ^beaZbZciVi^dc d[ V edgiVWaZ \ZcZgVidg Yjg^c\ V edlZg
^ciZggjei^dc id bV^ciV^c V Xdci^cj^in d[ deZgVi^dch ^c i]Z jca^`Zan ZkZci d[
Vc ZcZg\n Y^hgjei^dc dg ZbZg\ZcXn*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& =dci^cjVi^dc d[ hZgk^XZh VcY egZhZgkVi^dc d[ egdeZgin

>ef[_SfWV <aef "3.,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\( >^k^h^dc d[ JjWa^X <j^aY^c\h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe @?G; BVoVgY G^i^\Vi^dc AgVci Jgd\gVb

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-16 (NEW/LOI)
Mitigation Action/Initiative: Newark Quick Connect tap boxes at critical facilities/Municipal Building

project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

The installation of quick connect tap boxes will reduce/eliminate the damage to
mechanical equipment

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 1
Strong political support to keep the “lights on” to support recovery/restoration

activities during natural/manmade disaster or incident

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded entirely through grant funds

>`h[da`_W`fS^ 1 Installation will adhere to all UCC rules and regulations

KaU[S^ 0
No, project implementation will enhance the City’s ability to support the

community’s recovery/restoration efforts

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Yes, achievable within approved timeframe

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements, environmental quality

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN
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Action Number: Newark-17 (NEW/LOI)
Mitigation Action/Initiative: Newark hazard mitigation planning for residential flood prevention

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 F^[Z hV[Zin( egdeZgin egdiZXi^dc VcY [addY b^i^\Vi^dc*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
MZkZgZ VcY gZeZi^i^kZ adXVa^oZY [addY^c\ ^c i]Z ?Vhi QVgY*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

BVoVgY b^i^\Vi^dc eaVcc^c\ ^c i]Z gZh^YZci^Va VgZV cZVg i]Z JVhhV^X L^kZg
l^aa Vaadl gZh^YZcih id Zc\V\Z egd[Zhh^dcVah id Vhh^hi l^i] ^YZci^[n^c\ l]^X]
gZeV^gh ldjaY bV`Z i]Z^g ]dbZh bdgZ gZh^a^Zci ^c V [jijgZ hidgb ZkZci* Cc
hdbZ XVhZh ^i bVn WZ VYk^hVWaZ id ldg` l^i] gZh^YZcih dc gZadXVi^dc gVi]Zg
i]Vc gZXdchigjXi^dc*

9Uf[a`,Ida\WUf <SfWYadk HVijgVa MnhiZbh JgdiZXi^dc %HLJ&( ?YjXVi^dc VcY ;lVgZcZhh %?;J&

@aS^e,HT\WUf[hWe FWf

Jgdk^YZ gZh^YZcih l^i] eaVcc^c\ gZhdjgXZh( ^c i]Z gZh^YZci^Va VgZV cZVg i]Z
JVhhV^X L^kZg( id Vhh^hi l^i] ^YZci^[n^c\ l]^X] gZeV^gh ldjaY bV`Z i]Z^g
]dbZh bdgZ gZh^a^Zci ^c V [jijgZ hidgb ZkZci( l^i] i]Z jcYZghiVcY^c\ i]Vi
^c hdbZ XVhZh ^i bVn WZ VYk^hVWaZ id ldg` l^i] gZh^YZcih dc gZadXVi^dc
gVi]Zg i]Vc gZXdchigjXi^dc*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgZhZgkVi^dc d[ egdeZgin( [addY b^i^\Vi^dc

>ef[_SfWV <aef "2(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?Xdcdb^X VcY Bdjh^c\ >ZkZadebZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` GZY^jb)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)3,
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Action Number: Newark-17 (NEW/LOI)
Mitigation Action/Initiative: Newark hazard mitigation planning for residential flood prevention

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Yes, reduced flooding ensures structures remain sound, reduces mold/mildew

IdabWdfk

IdafWUf[a`
1

Yes, technical/professional services will ensure safety and security of life and
property.

<aef*>XXWUf[hW`Wee 1 Yes

LWUZ`[US^ 1 Yes

Ia^[f[US^ 1 Strong political support to enhance neighborhood resiliency

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded almost entirely through grant funds

>`h[da`_W`fS^ 1 All design and construction will adhere to land use and zoning codes/regulations

KaU[S^ 1
No, project implementation will provide valuable assistance to residents who have

been severely inundated by flooding

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 0 Unsure due to availability of funds and cooperation from the landowners/residents

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvements, environmental quality

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)3-
DVcjVgn .,-1

Action Number: Newark-18 (NEW/LOI)
Mitigation Action/Initiative: Newark Queen Ditch Drainage Mitigation Project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
@addY^c\ d[ XdbbZgX^Va VcY ^cYjhig^Va egdeZgi^Zh VcY ^beVhh^WaZ gdVYlVnh
Yjg^c\ ]ZVkn id bZY^jb gV^c ZkZcih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

LZhidgZ YgV^cV\Z XVeVW^a^i^Zh Wn XdchigjXi^dc d[ Wdm XjakZgi

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaaVi^dc d[ cZl ejbeZY hidgb YgV^cV\Z hnhiZb+ ZmXZhh^kZ Xdhi VcY
ediZci^Va bZX]Vc^XVa [V^ajgZ

.* CchiVaaVi^dc d[ cZl \gVk^in hidgb YgV^cV\Z hnhiZb+ ZmXZhh^kZ Xdhi

/* Hd VXi^dc+egdeZgi^Zh ldjaY Xdci^cjZ id WZ hjW_ZXi id [addY^c\

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
N]Z YZh^\c VcY XdchigjXi^dc d[ V Wdm XjakZgi [dg YgV^cV\Z gZhidgVi^dc

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ [addY^c\ ^c i]Z V[[ZXiZY YgV^cV\Z VgZV l^aa
WZ VX]^ZkZY jedc egd_ZXi XdbeaZi^dc

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ YgV^cV\Z hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z d[ [addY^c\
Vi V[[ZXiZY gdVYlVnh VcY XdbbZgX^Va VcY ^cYjhig^Va egdeZgi^Zh VcY l^aa
Vaadl i]Z eVhhV\Z d[ ZbZg\ZcXn kZ]^XaZh

>ef[_SfWV <aef "4(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
=dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\ VcY ZVhZbZci VXfj^h^i^dc

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Design Substantially completed. Construction
ndi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[ DgVci CjcY^c\

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-18 (NEW/LOI)
Mitigation Action/Initiative: Newark Queen Ditch Drainage Mitigation Project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk

N]Z VWViZbZci d[ higZZi [addY^c\ l^aa Vaadl i]Z eVhhV\Z d[ ZbZg\ZcXn

hjX] Vh VbWjaVcXZh VcY [^gZ

IdabWdfk

IdafWUf[a`

N]Z VWViZbZci d[ higZZi [addY^c\ l^aa gZYjXZ i]Z egdWVW^a^in d[ kZ]^XaZ YVbV\Z

i]Z ediZci^Va [addY^c\ d[

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J VgZ WZ^c\ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ

gZfj^gZY VeegdkZY Wn

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^

N]Z VgZV l]^X] XjggZcian [addYh VcY Vaa l]d VgZ jcVWaZ id eVhh i]gdj\] i]Z

gdVYlVn dg VgZ ^beVXiZY Wn ZbZg\ZcXn kZ]^XaZh i]Vi VgZ jcVWaZ id

9V_[`[efdSf[hW

Fg^f[*ASlSdV

N]Z VWViZbZci d[ [addY^c\ l^aa gZYjXZ egdeZgin YVbV\Z VcY i]Z gZhig^XiZY

eVhhV\Z Yjg^c\ [addY

L[_W^[`W

9YW`Uk <ZS_b[a`

SZh7 i]^h egd_ZXi XdciV^cZY ^c i]Z MZlZg MnhiZb GVhiZg JaVc Wji aVX`ZY

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 i]Z Xdci^cjZY [addY^c\ d[ i]^h VgZV l^aa gZYjXZ egdeZgin kVajZh VcY
ediZci^Va YZkZadebZci* N]Z k^h^dch d[ [addY^c\ dc NP HZlh V[[ZXih

i]Z id ediZci^Va

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)3/
DVcjVgn .,-1

Action Number: Newark-19 (NEW/LOI)
Mitigation Action/Initiative: Newark Adams and South Streets and Wheeler Ditch Drainage

Improvements

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
@addY^c\ d[ gZh^YZci^Va( XdbbZgX^Va VcY ^cYjhig^Va egdeZgi^Zh VcY
^beVhh^WaZ gdVYlVnh Yjg^c\ ]ZVkn id bZY^jb gV^c ZkZcih

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

LZhidgZ YgV^cV\Z XVeVW^a^i^Zh Wn XdchigjXi^dc d[ YgV^cV\Z ^begdkZbZcih

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Hd VXi^dc+egdeZgi^Zh ldjaY Xdci^cjZ id WZ hjW_ZXi id [addY^c\

.* ?aZkViZ higjXijgZh

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z YZh^\c VcY XdchigjXi^dc d[ YgV^cV\Z hnhiZb ^begdkZbZcih ^cXajY^c\
cZl VcY egdeZgan h^oZY e^eZh VcY djiaZih

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ [addY^c\ ^c i]Z V[[ZXiZY YgV^cV\Z VgZV l^aa
WZ VX]^ZkZY jedc egd_ZXi XdbeaZi^dc

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ YgV^cV\Z hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z d[ [addY^c\
Vi V[[ZXiZY gdVYlVnh VcY gZh^YZci^Va( XdbbZgX^Va VcY ^cYjhig^Va egdeZgi^Zh
VcY l^aa Vaadl i]Z eVhhV\Z d[ ZbZg\ZcXn kZ]^XaZh

>ef[_SfWV <aef "/-(2,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
=dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\ VcY ZVhZbZci VXfj^h^i^dc

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Ndi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
DgVci CjcY^c\

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)30
DVcjVgn .,-1

Action Number: Newark-19 (NEW/LOI)
Mitigation Action/Initiative: Newark Adams South and Wheeler Avenue drainage improvement s

projects

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk

N]Z VWViZbZci d[ higZZi [addY^c\ l^aa Vaadl i]Z eVhhV\Z d[ ZbZg\ZcXn

hjX] Vh VbWjaVcXZh VcY [^gZ

IdabWdfk

IdafWUf[a`

N]Z VWViZbZci d[ higZZi [addY^c\ l^aa gZYjXZ i]Z egdWVW^a^in d[ kZ]^XaZ YVbV\Z

i]Z ediZci^Va [addY^c\ d[

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J VgZ WZ^c\ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ gZfj^gZY

VeegdkZY Wn

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^

N]Z VgZV l]^X] XjggZcian [addYh VcY Vaa l]d VgZ jcVWaZ id eVhh i]gdj\] i]Z

gdVYlVn dg VgZ ^beVXiZY Wn ZbZg\ZcXn kZ]^XaZh i]Vi VgZ jcVWaZ id

9V_[`[efdSf[hW

Fg^f[*ASlSdV

N]Z VWViZbZci d[ [addY^c\ l^aa gZYjXZ egdeZgin YVbV\Z VcY i]Z gZhig^XiZY

eVhhV\Z Yjg^c\ [addY

L[_W^[`W

9YW`Uk <ZS_b[a`

SZh7 i]^h egd_ZXi ^YZci^[^ZY ^c -531 Jdaaji^dc ;WViZbZci JaVc Wji aVX`ZY

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 i]Z Xdci^cjZY [addY^c\ d[ i]^h VgZV l^aa gZYjXZ egdeZgin kVajZh VcY
ediZci^Va YZkZadebZci* N]Z k^h^dch d[ [addY^c\ dc NP HZlh V[[ZXih i]Z

d[ ediZci^Va

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)31
DVcjVgn .,-1

Action Number: Newark-20 (NEW/LOI)
Mitigation Action/Initiative: Newark Ironbound Recreation Center flood mitigation project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Ljcd[[ eZcZigViZh VcY aZV`h ^cid i]Z Wj^aY^c\ [gdb i]Z Hdgi]ZVhi h^YZ d[
i]Z higjXijgZ Vi i]Z ]dX`Zn g^c`*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =dchigjXi [addY Xdcigda egZkZci^dc higjXijgZh

.* >d cdi]^c\

/* ?aZkViZ aVcY VcY VgZV

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

=gZViZ VcY XdchigjXi [addY Xdcigda VcY egZkZci^dc higjXijgZh VcY YZk^XZh
id b^i^\ViZ VcY hide gV^c lViZg djih^YZ d[ i]Z Wj^aY^c\ WZ[dgZ gZVX]^c\ i]Z
LZXgZVi^dc =ZciZg* GZi]dYh ^cXajYZ aZkZZh( he^aalVnh VcY
gZiV^cV\Z+YZiZci^dc edcYh*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
Nd ^beaZbZci V Xdhi Z[[ZXi^kZ [addY Xdcigda bZVhjgZ id egd]^W^i i]Z [adl d[
lViZg Yjg^c\ ]ZVkn gV^c ZkZcih [gdb ZciZg^c\ i]Z [VX^a^in*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin egdiZXi^dc( [addY b^i^\Vi^dc

>ef[_SfWV <aef "-(/,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =^in d[ HZlVg`( >ZeVgibZci d[ ?c\^cZZg^c\( >^k^h^dc d[ JjWa^X <j^aY^c\h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` M]dgi)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-20 (NEW/LOI)
Mitigation Action/Initiative: Newark Ironbound Recreation Center flood mitigation project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

The installation of flood control measures will preserve property from flood
related damages

<aef*>XXWUf[hW`Wee 0 The recreation center is located in a flood zone

LWUZ`[US^ 1 Yes, can be available if needed.

Ia^[f[US^ 1 Political support to enhance neighborhood resiliency

EWYS^ 1 Yes

?[eUS^ 1 Initiative will be funded almost entirely through grant funds

>`h[da`_W`fS^ 1

KaU[S^ 1
No, project implementation will allow residents to utilize the recreation center as a

shelter location during an event or natural disaster.

9V_[`[efdSf[hW 1 Yes

Fg^f[*ASlSdV 1 Yes

L[_W^[`W 1 Unsure do to funding availability and current stage of project development

9YW`Uk <ZS_b[a` 1 Yes

HfZWd <a__g`[fk

HT\WUf[hWe
1 Capital improvement

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)33
DVcjVgn .,-1

Action Number: Newark-21 (NEW/LOI)
Mitigation Action/Initiative: Newark community education and outreach project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;aa BVoVgYh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

FVX` d[ l^YZan Y^heZghZY `cdlaZY\Z VcY [dgbVa ZYjXVi^dc d[ ejWa^X dc g^h`h
id Y^hVhiZg ZkZcih* N]gdj\] i]^h b^i^\Vi^dc VXi^dc i]Z =^in ldjaY hZZ` id
ZYjXViZ( egdbdiZ ZbZg\ZcXn VlVgZcZhh VcY ZbZg\ZcXn egZeVgZYcZhh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

>ZkZade^c\ VcY ^beaZbZci^c\ V XdbegZ]Zch^kZ Xdbbjc^in ZYjXVi^dc VcY
djigZVX] egd\gVb l^aa ]Zae ^c[dgb HZlVg` gZh^YZcih VcY Wjh^cZhhZh
jcYZghiVcY i]Z g^h`h( cZZYh VcY XVeVW^a^i^Zh d[ i]Z^g jc^fjZ Xdbbjc^i^Zh
eg^dg id Vc ZbZg\ZcXn i]Vi l^aa jai^bViZan aZVY id V bdgZ Z[[^X^Zci jhZ d[
gZhdjgXZh VcY V higdc\Zg bdgZ gZh^a^Zci =^in*

9Uf[a`,Ida\WUf <SfWYadk ?YjXVi^dc VcY ;lVgZcZhh %?;J&

@aS^e,HT\WUf[hWe FWf

Nd ZYjXViZ VcY ZbedlZg adXVa gZh^YZcih VcY Wjh^cZhhZh dc i]Z ^bedgiVcXZ
d[ egZeVg^c\( egdiZXi^c\( gZhedcY^c\ VcY b^i^\Vi^c\ i]Z Z[[ZXih d[ bVc)bVYZ
dg cVijgVa Y^hVhiZgh*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY [jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgZhZgkVi^dc d[ egdeZgin( [addY b^i^\Vi^dc

>ef[_SfWV <aef ".1,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

=^in d[ HZlVg`( >ZeVgibZci d[ ?Xdcdb^X VcY Bdjh^c\ >ZkZadebZci(
HZlVg` I[[^XZ d[ ?bZg\ZcXn GVcV\ZbZci+BdbZaVcY MZXjg^in VcY
JgZeVgZYcZhh

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` M]dgi)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 JVn /-.1
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Kdi hiVgiZY dg XdbeaZiZY,VlV^i^c\ gZXZ^ei d[
\gVci [jcYh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)34
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Action Number: Newark-21 (NEW/LOI)
Mitigation Action/Initiative: Newark community education and outreach project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk -
<n egdk^Y^c\ egZeVgZYcZhh ^c[dgbVi^dc id gZh^YZcih i]Zn l^aa WZXdbZ

ZbedlZgZY id Zc]VcXZ i]Z^g hV[Zin dg iV`Z bdgZ egZXVji^dcVgn VXi^dch
Yjg^c\ Vc ZkZci dg ZbZg\ZcXn h^ijVi^dc*

IdabWdfk

IdafWUf[a`
-

SZh( gZh^YZcih l^aa ]VkZ V \gZViZg jcYZghiVcY^c\ d[ ]dl i]Zn XVc b^c^b^oZ
YVbV\Z id i]Z^g ]dbZh dg egdeZgin Yjg^c\ Vc ZkZci*

<aef*>XXWUf[hW`Wee - SZh( XVc Vahd WZ Xdch^YZgZY V [dgXZ bjai^ea^Zg ^[ egdeZgan ^beaZbZciZY

LWUZ`[US^ - SZh( XVc WZ VkV^aVWaZ ^[ cZZYZY*

Ia^[f[US^ - Migdc\ eda^i^XVa hjeedgi id Zc]VcXZ cZ^\]Wdg]ddY gZh^a^ZcXn

EWYS^ - SZh

?[eUS^ - Cc^i^Vi^kZ l^aa WZ [jcYZY Vabdhi Zci^gZan i]gdj\] \gVci [jcYh

>`h[da`_W`fS^ -

KaU[S^ -
Hd( egd_ZXi ^beaZbZciVi^dc l^aa egdk^YZ kVajVWaZ ZYjXVi^dcVa egZeVgZYcZhh

^c[dgbVi^dc id gZh^YZcih*

9V_[`[efdSf[hW - SZh

Fg^f[*ASlSdV - SZh

L[_W^[`W - SZh( XVc WZ VXXdbea^h]ZY l^i]^c i^bZ[gVbZ

9YW`Uk <ZS_b[a` - SZh

HfZWd <a__g`[fk

HT\WUf[hWe
-

?Xdcdb^X >ZkZadebZci( =Ve^iVa CbegdkZbZcih( ?YjXVi^dc VcY ;lVgZcZhh(
MdX^Va ?bedlZgbZci

LafS^ -0

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&*/ 2MW\ RJ <IZEUN

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-1)35
DVcjVgn .,-1

Action Number: Newark-22 (NEW/LOI)
Mitigation Action/Initiative: HZlVg` =ZYVg AgdkZ LZhZgkd^g CbegdkZbZcih [dg LZ\^dcVa

MjhiV^cVW^a^in $ LZh^a^ZcXn

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Fdhh d[ ediVWaZ lViZg hjeean [dg HZlVg` ( ^ih XjhidbZgh VcY XdccZXiZY
lViZg hnhiZbh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

;WViZ i]Z ediZci^Va adhh d[ i]^h Xg^i^XVa XdbedcZci d[ lViZg hjeean ^c Hdgi]
DZghZn

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Hd dc i]^h ^bedgiVci VhhZi [dg i]Z hjeean d[ lViZg

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z YZh^\c VcY XdchigjXi^dc d[ XdkZgZY ]daY^c\ iVc`h dg ^[ VeegdkZY Wn
HD>?J+OM?J;( igZVibZci [VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf

N]Z \dVa VcY dW_ZXi^kZ d[ egdk^Y^c\ hjhiV^cVW^a^in VcY gZh^a^ZcXn id
HZlVg`qh VcY i]Z gZ\^dcqh lViZg hjeean [gdb XViVhigde]^X lViZg

hnhiZb [V^ajgZ

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ lViZg hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z d[ adhh d[
ediVWaZ lViZg [dg gZh^YZci^Va( XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [dg [^gZ
egdiZXi^dc

>ef[_SfWV <aef "31(,,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
=dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\ VcY cZXZhhVgn eZgb^ih

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 GVn .,-0

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Design and Construction ndi hiVgiZY dg
XdbeaZiZY+VlV^i^c\ gZXZ^ei d[ AgVci @jcY^c\+eZgb^ih

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-22 (NEW/LOI)
Mitigation Action/Initiative: Newark Cedar Grove Reservoir improvements project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg

XdbbZgX^Va VcY ^cYjhig^Va jhZ VcY [^gZ

IdabWdfk

IdafWUf[a`

N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg
[dg

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J l^aa WZ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ

gZfj^gZY VeegdkZY Wn

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^
;aa hZ\bZcih d[ HZlVg`qh JdejaVi^dc( i]dhZ Xdbbjc^i^Zh hZgkZY Wn HZlVg`

^ciZgXdccZXiZY lViZg hnhiZbh l^aa WZcZ[^i [gdb i]^h

9V_[`[efdSf[hW

Fg^f[*ASlSdV
SZh7 Xdci^cjdjh( jc^ciZggjeiZY hjeean d[ ediVWaZ lViZg [dg YdbZhi^X(

VcY ^cYjhig^Va jhZ VcY [^gZ

L[_W^[`W

9YW`Uk <ZS_b[a`
SZh7 i]^h egd_ZXi ^YZci^[^ZY ^c QViZg MnhiZb GVhiZg JaVc VcY i]Z >BM ?m^i

MijYn Wji aVX`ZY [jcY^c\

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 i]Z edhh^W^a^in d[ V adhh dg ^ciZggjei^dc d[ lViZg hjeean XdjaY
YZkZadebZci( XdbbZgXZ VcY

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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Action Number: Newark-23 (NEW/LOI)
Mitigation Action/Initiative: Newark Meadowlands stormwater pump station project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ?aZXig^X JdlZg VcY XdchZfjZci^Va [addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

N]Z ^chiVaaVi^dc d[ V MiVcYWn ?aZXig^X AZcZgVidg VcY M=;>; =dcigda d[ i]Z
@VX^a^in l^aa VWViZ i]Z edhh^W^a^in [addY^c\ Yjg^c\ edlZg ^ciZggjei^dc+adhh
VcY+dg ^cVW^a^in id VXXZhh i]Z [VX^a^in Yjg^c\ [addY XdcY^i^dch*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZXdchigjXi^dc d[ Zci^gZ ejbe^c\ hiVi^dc id XjggZci
=dhi

.* JdgiVWaZ \ZcZgVidg+i^bZ YZaVn( a^b^iZY VkV^aVW^a^in Yjg^c\ MVcYn ineZ
^cX^YZci( h^iZ VXXZhh^W^a^in cdi VYYgZhhZY

/* Hd VXi^dc+ ldjaY WZ Xdci^cjZ id WZ hjW_ZXi id edlZg ^ciZggjei^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

N]Z >Zh^\c VcY d[ Vc dch^iZ ZbZg\ZcXn \ZcZgVidg
l^i] M=;>; [dg gZbdiZ Xdcigdah VcY bdc^idg^c\

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi %MCJ&

@aS^e,HT\WUf[hWe FWf
N]Z \dVa VcY dW_ZXi^kZ d[ VWVi^c\ i]Z ^ciZggjei^dc dg edlZg VcY hjWhZfjZci
[addY^c\ l^aa WZ VX]^ZkZY*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
;eea^Zh id Zm^hi^c\ hidgb lViZg hnhiZb

;W`WX[fe %^aeeWe Sha[VWV&

=dbeaZi^dc d[ i]^h egd_ZXi l^aa VWViZ i]Z edhh^W^a^in d[ edlZg adhh( VcY i]Z
[addY^c\ d[ adl an^c\ VgZVh( ^cXajY^c\ HZlVg` ;^gedgi( Yjg^c\ ]ZVkn gV^c VcY
]^\] i^YZ

>ef[_SfWV <aef "1(3,,(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`
>Zei* d[ QViZg $ MZlZg Oi^a^i^Zh( =^in d[ HZlVg`( HD

EaUS^ I^S``[`Y FWUZS`[e_
>Zh^\c VcY =dchigjXi^dc

IafW`f[S^ ?g`V[`Y KagdUWe
AgVci @jcY^c\ l^i] FdXVa M]VgZ i]gdj\] WdcY^c\ VcY+dg HD?CN

L[_W^[`W Xad <a_b^Wf[a`
M]dgi iZgb V[iZg gZXZ^ei d[ AgVci @jcY^c\

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 ;E\ '%&)

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 <RW @WEUWIH RU UIGIMSW RJ

6UEQW 5XQHMQK

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Newark-23 (NEW/LOI)
Mitigation Action/Initiative: Newark Meadowlands stormwater pump station project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk
N]Z cZZY [dg jc^ciZggjeiZY edlZg hjeean id VWViZ [addY^c\ d[ adl an^c\

VgZVh VcY HZlVg` ;^gedgi Yjg^c\ ]ZVkn gV^c VcY ]^\] i^YZh

IdabWdfk

IdafWUf[a`
N]Z cZZY [dg V Xdci^cjdjh( jc^ciZggjeiZY edlZg hjeean id VWViZ [addY^c\ d[

egdeZgi^Zh

<aef*>XXWUf[hW`Wee

LWUZ`[US^ SZh+M]dgi NZgb id VX]^ZkZ \dVah

Ia^[f[US^

EWYS^ SZh+ HZXZhhVgn eZgb^ih [gdb HD>?J l^aa WZ dWiV^cZY

?[eUS^
Hd+HZl [jcY^c\ hdjgXZ hjX] Vh WdcYh VcY+dg HD?CN ldjaY WZ

gZfj^gZY VeegdkZY Wn

>`h[da`_W`fS^ HD>?J eZgb^ih l^aa WZ dWiV^cZY VcY HD>?J LZ\jaVi^dch l^aa WZ hVi^h[^ZY

KaU[S^
;aa hZ\bZcih d[ HZlVg`qh JdejaVi^dc ^c i]Z adl an^c\ VgZVh ^c i]Z Mdji] VcY

QVgYh VcY HZlVg` ;^gedgi l^aa WZcZ[^i [gdb i]^h

9V_[`[efdSf[hW

Fg^f[*ASlSdV
SZh7 Xdci^cjdjh( jc^ciZggjeiZY edlZg hjeean id VWViZ [addY^c\ VcY i]Z

L[_W^[`W

9YW`Uk <ZS_b[a`
SZh7 i]^h egd_ZXi ^h XdciV^cZY ^c i]Z MZlZg MnhiZb GVhiZg JaVc Wji aVX`ZY

HfZWd <a__g`[fk

HT\WUf[hWe

SZh7 [addY^c\ Yjg^c\ ]ZVkn gV^c ZkZcih l^aa V[[ZXi i]Z YZh^gVW^a^in id
YZkZade V[[ZXiZY

LafS^

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]
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Action Number: Newark-24 (NEW/LOI)
Mitigation Action/Initiative: Newark floodwall and levee system project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk KBI

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
GWi

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "/,(,,,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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6+.3 ;adagYZ aX GadfZ <S^ViW^^

This section presents the jurisdictional annex for the Borough of North Caldwell.

6+.3+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Frank Zichelli, Engineer/Engineering DPW
141 Gould Avenue, North Caldwell, NJ 07006
Phone: 973-228-6410 ext.107
E-mail: ncdpw@northcaldwell.orgE-mail: ncdpw@northcaldwell.org

John D’Ascensio, OEM Coordinator/Fire Chief
141 Gould Avenue, North Caldwell, NJ 07006
Phone: 973-477-0051
E-mail: erif@gmail.comE-mail: erif@gmail.com

6+.3+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Borough of North Caldwell was 6,183.

EaUSf[a`

According to the U.S. Census Bureau, the Borough has a total land area of 3.016 square miles, of which 3.011

square miles is land and 0.005 square miles is water.

;d[WX A[efadk

The land of North Caldwell was originally part of a tract of land known as Horseneck in 1701. The Borough of

North Caldwell was incorporated in 1898. Well known for its beautiful homes, wooded roads, and healthy

climate, the area is known as the “Denver of the East” (Borough of North Caldwell New Jersey, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

North Caldwell operates using the Mayor and Council government set-up (Borough of North Caldwell New

Jersey, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.16.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+.3*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Valentine Residential 5
Allen Road &

Grandview Avenue
Flood Zone

5 single family
homes/ Approved

Block 50, Lots 1&2 Residential 5 units
600 Mountain

Avenue
None

5 single family
homes/ Approved

Hilltop Drive Residential 62 units B: 101 L: 3
Wildfire: High

0.2% Flood

62 single family
homes/Planning

Block 101, Lot 3.01 Residential 50 White Rock Road ND
50 affordable

rental apartments/
Planning

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

KdiZ7 KA ; Kdi YZiZgb^cZY WZXVjhZ ediZci^Va cZl YZkZadebZci XdjaY cdi WZ adXViZY+

6+.3+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.3*/+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

March 13, 2010 Snow Storm N/A N/A Overtime in DPW and PD, depleted road salt.

December 26-27,
2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Overtime in DPW and PD.

Exhausted road salt reserves and experienced
vehicle breakdowns.

August 26 –
September 5,

2011

Hurricane
Irene

DR-4021 Yes
Experienced $19,000 in FEMA approved
damages for overtime and debris removal.

October 29, 2011 Severe Storm DR-4048 Yes
Experienced $241,304 in FEMA approved
damages for overtime, debris removal, etc.

October 26 –
November 8,

2012

Hurricane
Sandy

DR-4086 Yes
Experienced $133,000 in FEMA approved

damages for overtime, debris removal, clean up
etc.
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6+.3+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Borough of North Caldwell. For additional vulnerability information relevant to this jurisdiction, refer

to Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Borough of

North Caldwell.

LST^W 6+.3*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0$0

Category 3 SLOSH: $0$0

Category 4 SLOSH: $0$0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $819,537

Occasional 1212 Low
2,500-year MRP: $17,865,017

Extreme Temperature Damage estimate not available Frequent 1818 Medium

Flood 1% Annual Chance: $256,105 Frequent 1818 Medium

Geological Hazards
Exposed to Class B and

Class C:
$4,372,600 Occasional 1212 Low

Severe Storm

100-Year MRP: $1,158,985

Frequent 4848 High500-year MRP: $6,762,057

Annualized: $69,593

Winter Storm
1% GBS: $9,077,630

Frequent 5454 High
5% GBS: $45,388,150

Wildfire
Estimated Value Exposed

to Extreme, Very High
and High:

$4,014,400 Frequent 1818 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 1010 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 1515 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 2424 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Borough of North Caldwell.

LST^W 6+.3*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe [`

-+/# ?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

North Caldwell,
Borough of

3131 1313 $60,230.00 1 0 4 5 2626

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), due to the steep terrain through which

it passes; the floodplain of Green Brook is confined and causes no major flood problems in the Borough.

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY

The Borough identified the drainage culverts at Grandview Avenue and Fairfield Road as problem areas for

flooding. These culverts get clogged and cause flooding.

Most of the land adjacent to Green Brook is owned by the borough and the Green Brook Country Club. There

has been limited development in the flood plain to date. There are five small dams along Green Brook that fall

within the limits of detailed study, but none provide flood protection (FEMA FIS 2014).

JdlZg IjiV\Z

Recent large storm events have caused significant power outages at Borough Hall and Community

Center/DPW Building. This disrupts the continuity of government services. The two way radio

communication system was also down as a result of power outages further complicating the continuity of

government services.
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Cc[gVhigjXijgZ @V^ajgZ

Throughout the Borough of North Caldwell, there is a significant issue with Corrugated Metal Pipe Arch

(CMPA). On Brookside Terrace, Old Farm Road, and Timber Drive the deteriorating CMPA will eventually

cause road failure. This will create hazards not only for motorists but during evacuations as well.
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6+.3+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Borough of North Caldwell.

LST^W 6+.3*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y State/Local
Building

Dept.
Borough Code Chapt. 34, Page 3401,

Adopted 12/28/76

Zoning Ordinance Y Local Zoning Dept. Borough Code Chapt. 107 Page 10701

Subdivision Ordinance Y Local
Planning

Board
Borough Code Chapt. 107

Page 3401

NFIP Flood Damage Prevention
Ordinance

Y Local
Building

Dept.
Borough Code Sect. 107-30 Page

10773, Adopted 6/26/07

Cumulative Substantial Damages

Freeboard

Growth Management Y Local
Planning

Board
Borough Code and Redevelopment

Plan Chapt. 107

Floodplain Management / Basin Plan

Stormwater Management
Plan/Ordinance

Y Local Engineering Adopted 9/19/05

Comprehensive Plan / Master Plan/
General Plan

Y Local
Planning

Board
Re-examination scheduled for 2014;

Adopted 2/7/05

Capital Improvements Plan Y Local
All Dept.

Heads
Capital Budget revised annually;

Adopted 7/30/13

Site Plan Review Requirements Y Local Engineering Chapt. 107

Open Space Plan

Stream Corridor Management Plan

Watershed Management or Protection
Plan

Economic Development Plan

Comprehensive Emergency
Management Plan

Y Local OEM Office of Emergency Management

Emergency Response Plan

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]
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9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Borough of North

Caldwell.

LST^W 6+.3*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y
Engineering

Planners or engineers with an understanding of natural
hazards

Y
Engineering

NFIP Floodplain Administrator Y Len Mendola, Building Inspector
Surveyor(s) N Outsourced as needed

Personnel skilled or trained in “GIS” applications N Outsourced as needed
Scientist familiar with natural hazards in the

municipality.
N Outsourced as needed

Emergency Manager Y OEM
Grant Writer(s) Y Engineering/Department Heads

Staff with expertise or training in benefit/cost analysis N
Professionals trained in conducting damage

assessments
N

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Borough of North Caldwell.

LST^W 6+.3*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Borough generally does not meet grant qualifications

Capital Improvements Project Funding Yes – Finance

Authority to Levy Taxes for specific purposes Yes – Mayor and Council

User fees for water, sewer, gas or electric service Yes – Mayor and Council/Water and Sewer

Impact Fees for homebuyers or developers of new
development/homes

Incur debt through general obligation bonds Yes – Mayor and Council

Incur debt through special tax bonds Yes – Mayor and Council

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas

Mitigation grant programs

Other
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<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Borough of North

Caldwell.

LST^W 6+.3*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Len Mendola, Building Inspector

@addY PjacZgVW^a^in MjbbVgn

The Borough does not maintain lists/inventories of properties that have been damaged by floods. During

Sandy and other events, there was no structural damage to buildings in the municipality. The FPA has made

substantial damage estimates for other events, but not for Sandy. There are currently no properties interested

in mitigation.
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LZhdjgXZh

The FPA is the sole person assuming the responsibilities of floodplain administration in the Borough. The

NFIP administration services and functions that the FPA conducts include permit review and inspections. It is

noted that the FPA is also the Borough building inspector. The Borough does not provide any education or

outreach to the community regarding flood hazard/risk, and flood risk reductions. The FPA indicated that

there are no barriers to running an effective floodplain management program. He also noted that any

additional training/education is acceptable and that he would consider attending continuing education and/or

certification training on floodplain management if offered.

=dbea^VcXZ B^hidgn

The Borough is currently in good standing in the NFIP. It is unknown of the most recent compliance audit.

LZ\jaVidgn

The Borough’s floodplain management regulations/ordinances do not exceed the FEMA and State minimum

requirements. There are no other local ordinances, plans or programs that support floodplain management and

meet NFIP requirements.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program. The municipality has

not considered joining CRS.

HfZWd <SbST[^[f[We BVW`f[X[WV

None identified at this time.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Borough has a Master Plan which is the legal roadmap to planning for appropriate and safe land

development. The Borough Zoning Code includes sections that control development in flood prone areas and

excessive slope areas. The Borough Code also includes a Stormwater Controls section to regulate the impact

of new construction on stormwater quality and flooding.

The Borough currently has a line item for mitigation project funding in their capital improvement budget and

has integrated mitigation into their Continuity of Operations Plan. In the future, the Borough will consider

adding a line item for mitigation project funding to their municipal operating budget.

The Borough has their ordinances and flood protection measures available on their website. Please visit the
Borough of North Caldwell website at http://northcaldwell.org for further information (FEMA FIS 2014).
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6+.3+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.3*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Dam evacuation plan No Progress

Borough is actively negotiating to purchase
property that includes the dam. Once property is

purchased, the Borough will develop a dam
inundation plan. This initiative will be removed

from the 2015 plan update.

2: Project with Fairfield to look at flooding Completed
This initiative is considered complete as

stormwater was rerouted through a new pipe
system.

3: Purchase of additional snow removal
equipment and construction of salt dome

Complete

Salt dome is complete. Due to administrative
functions to purchase additional snow removal
equipment, this initiative will be removed from

the 2015 plan update.

4: Bridge and dam projects Discontinued

This action is too general and should be
abandoned in favor of specific projects. This
initiative will not be included in the current

mitigation strategy.

5: Mountain Ave. culvert Discontinued

The Borough of North Caldwell has no
jurisdiction over this facility; it is owned and

operated by the County of Essex. This initiative
will not be included in the current mitigation

strategy.

6: Forest Ave. culvert Discontinued

The Borough of North Caldwell has no
jurisdiction over this facility; it is owned and

operated by the County of Essex. This initiative
will not be included in the current mitigation

strategy.

7: Sanitary system Continuous

Improvements and repair of the Borough sanitary
sewer system remains ongoing. This initiative

will be included in the current mitigation
strategy.

8: Grandview Ave. drainage ditch Completed
This initiative is complete. NJDEP provided

funding.

9: Utility substation Discontinued

This action is too general and should be
abandoned in favor of specific projects. This
initiative will not be included in the current

mitigation strategy.

10: JCMUA aqueduct Discontinued

The Borough of North Caldwell has no
jurisdiction over this facility; consideration will

be given to including an emergency response
plan in the next update of the Borough’s

Emergency Management Plan. This initiative
will not be included in the current mitigation

strategy.
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LST^W 6+.3*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

11: Transco high pressure 36” diameter gas
main with potential to leak/fire/explode

Discontinued

The Borough of North Caldwell has no
jurisdiction over this facility; consideration will

be given to including an emergency response
plan in the next update of the Borough’s

Emergency Management Plan. This initiative
will not be included in the current mitigation

strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Borough has identified the following mitigation projects/activities that have also been completed but were

not identified in the previous mitigation strategy in the 2008 Plan:

# Preliminary design of backup power supplies for Borough Hall, Community Center/DPW Building
and two way radio system.

# A section of the Corrugate Metal Pipe Arch at Timber Drive has been replaced. This improvement
will assist with flooding in the area and public safety issues.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.16-10 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.16-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2)-3
DVcjVgn .,-1

6+.3+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+.3+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Borough of North Caldwell that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Borough of North Caldwell has significant exposure. These maps are illustrated in the hazard

profiles within Section 5.4, Volume I of this Plan.

6+.3+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2)-4
DVcjVgn .,-1

?[YgdW 6+.3*.+ ;adagYZ aX GadfZ <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2)-5
DVcjVgn .,-1

?[YgdW 6+.3*/+ ;adagYZ aX GadfZ <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2).,
DVcjVgn .,-1

Action Number: North Caldwell-2 (NEW/LOI)
Mitigation Action/Initiative: North Caldwell Stephanie Drive and Birch Avenue pump station generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Loss

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Loss of power to waste water pump station’

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

Provide portable emergency power source to pump stations.

2. Do nothing. This is an unacceptable option.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Provide portable backup generator with quick connections.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $45,000
Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of North Caldwell

EaUS^ I^S``[`Y FWUZS`[e_
Capital Improvement

IafW`f[S^ ?g`V[`Y KagdUWe
Bond Ordinance

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2).-
DVcjVgn .,-1

Action Number: North Caldwell-2 (NEW/LOI)
Mitigation Action/Initiative: North Caldwell Stephanie Drive and Birch Avenue pump station generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1 In House design

Political 1

Legal 1

Fiscal 1 Local Finance

Environmental 1

Social 1

Administrative 1

Multi-Hazard 0

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 11

Priority
(High/Med/Low)

Med



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2)..
DVcjVgn .,-1

Action Number: North Caldwell-2 (NEW/LOI)
Mitigation Action/Initiative: North Caldwell Birch Avenue sewer pump station generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $20,000
Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-2)./
DVcjVgn .,-1

Action Number: North Caldwell-1, 2 (NEW/AW)
Mitigation Action/Initiative: Emergency back-up power

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Loss

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Loss of power to Borough Hall, Community Center/DPW Building and two
way radio communications system.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

Provide emergency power source at each affected location.

Do nothing. This is an unacceptable option.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Provide permanent backup generator at Borough Hall, connect electric system at
Community Center/DPW Building to existing generator at the Public Safety
Building and provide solar charged battery backup at two way radio system.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

Will prevent power loss to Borough Hall, Community Center/DPW Building
and two way radio system. This will assure the continuity of government and
DPW functions, provide a warming station and continued communication
among emergency responders.

>ef[_SfWV <aef Medium
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of North Caldwell

EaUS^ I^S``[`Y FWUZS`[e_
Capital Improvement Plan

IafW`f[S^ ?g`V[`Y KagdUWe
Bond Ordinance and FEMA allocation.

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: North Caldwell-2 (NEW/AW)
Mitigation Action/Initiative: Emergency back-up power

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 0

Cost-Effectiveness 1

Technical 1 Preliminary design completed

Political 1

Legal 1 Borough owns all involved properties

Fiscal 1 Local financing and FEMA allocation

Environmental 1

Social 1

Administrative 1

Multi-Hazard 0

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 11

Priority
(High/Med/Low)

High
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Action Number: North Caldwell-4 (NEW/AW)
Mitigation Action/Initiative: Culvert repair

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Roadway failure, flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Repair/replace deteriorated corrugated metal pipe arch (CMPA) in Deer Trail
Road, Timber Drive and Brookside Terrace

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

Repair/replace the failing sections of CMPA

Do nothing. This is an unacceptable option.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Repair or replace sections of existing deteriorated CMPA located in Deer Trail
Road, Timber Drive and Brookside Terrace to prevent catastrophic failure.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Will prevent roadway collapse and potential flooding.

>ef[_SfWV <aef Medium
Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of North Caldwell

EaUS^ I^S``[`Y FWUZS`[e_
Capital Improvement Plan

IafW`f[S^ ?g`V[`Y KagdUWe
Bond Ordinance

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: North Caldwell-4 (NEW/AW)
Mitigation Action/Initiative: Culvert repair

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1 All work to be performed in public right of ways.

Fiscal 1

Environmental 1

Social 1

Administrative 1

Multi-Hazard 1 Prevent roadway failure and flooding

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 13

Priority
(High/Med/Low)

High



@IGWMRQ .#&+/ 1RURXKL RJ <RUWL 2EOHZIOO
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Action Number: North Caldwell-5 (NEW/AW)
Mitigation Action/Initiative: Replace pumper truck

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Inability of the North Caldwell Volunteer Fire Department to effectively
respond to fire and other emergencies.

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Replace older unit with maintenance and safety issues.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

Purchase new pumper truck.

Repair existing unit. This option is temporary solution at best.

Do nothing. This is an unacceptable option.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Purchase a new pumper truck.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&
Will assure the North Caldwell Volunteer Fire Department maintains the current
level of equipment.

>ef[_SfWV <aef $498,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Borough of North Caldwell

EaUS^ I^S``[`Y FWUZS`[e_ Borough of North Caldwell Volunteer Fire Department

IafW`f[S^ ?g`V[`Y KagdUWe Bond Ordinance, grants

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: North Caldwell-5 (NEW/AW)
Mitigation Action/Initiative: Replace pumper truck

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 0

Legal 1

Fiscal 0

Environmental 0

Social 1

Administrative 1

Multi-Hazard 0

Timeline 1

Agency Champion 1

Other Community
Objectives

0

Total 9

Priority
(High/Med/Low)

High
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Action Number: North Caldwell-6 (OLD 7)
Mitigation Action/Initiative: Upgrade pumping stations and add alarm systems to current Borough wide sanitary system

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $100,000
Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Engineering Department

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: North Caldwell-6 (OLD 7)
Mitigation Action/Initiative: Upgrade pumping stations and add alarm systems to current Borough wide sanitary system

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety

Property Protection

Cost-Effectiveness

Technical

Political

Legal

Fiscal

Environmental

Social

Administrative

Multi-Hazard

Timeline

Agency Champion

Other Community
Objectives

Total

Priority
(High/Med/Low)
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6+.4 Lai`eZ[b aX Ggf^Wk

This section presents the jurisdictional annex for the Township of Nutley.

6+.4+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Salvatore Ferraro, Engineering/Department of Public Works
Engineering Cordinator
1 Kennedy Drive, Nutley, NJ 07110
Phone: 973-284-4958 Fax: 973-284-4905
sferraro@nutleynj.orgsferraro@nutleynj.org

Thomas Nicolette, Nutley Fire Dept./OEM Coordinator
1 Kennedy Drive, Nutley, New Jersey 07110
Phone: 973-727-2925
tnicolette@nutleynj.orgtnicolette@nutleynj.org

6+.4+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Nutley was 28,370.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 3.428 square miles, of which

3.384 square miles is land and 0.044 square miles is water.

;d[WX A[efadk

Nutley changed its name from Franklin in 1902 when the increase in population required a change in

government operations from Township to Mayor/Council. The name comes from the Satterthwaite family

estate established in 1844 (Township of Nutley, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Nutley Township operates under the Commission form of government.

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major areas for potential residential/commercial development and major

infrastructure development that are identified for the next five (5) years in the municipality. Refer to the

Figure 9.17-2 and Figure 9.17-3 which illustrates the hazard areas along with the location of potential new

development.
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LST^W 6+.4*.+ IafW`f[S^ @daifZ S`V =WhW^ab_W`f

IdabWdfk ad

=WhW^ab_W`f

GS_W

LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,

KfdgUfgdWe

EaUSf[a`

%SVVdWee S`V,ad

ISdUW^ B=&

D`ai` ASlSdV

Ra`W%e& =WeUd[bf[a`,KfSfge

E. Centre St Residential 3 structures B: 9604 L: 13 None Project completed

E. Centre St Residential 4 structures B: 9700 L: 1
SLOSH:

Category 4
Project initiated

Hillside

Avenue
Mixed-Use Unknown B: 2000 L: 27

1% Flood: A

Zone
Project not yet determined

River Road Residential 2 structures B: 9701 L: 7

SLOSH:

Category 3,4

1% Flood: A

Zone

0.2% Flood

SFHA +0.3 ft.,

+0.7 ft., +1.3

ft.

NEHRP: E

Project completed

Roche Mixed-Use Unknown B: 102 L: 2 None Project not yet determined

Roche Mixed-Use Unknown B: 2101 L: 1
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 2000 L: 4
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 2000 L: 5
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 2
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 24 None Project not yet determined

Roche Mixed-Use Unknown B: 102 L: 9 None Project not yet determined

Roche Mixed-Use Unknown B: 201 L: 1 None Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 3
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 300 L: 1 None Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 6
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 5
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown B: 200 L: 4
1% Flood: A

Zone
Project not yet determined

Roche Mixed-Use Unknown
B: 2304 L: 18 Q:

C0001
Flood Project not yet determined

Roche Mixed-Use Unknown
B: 2304 L: 18 Q:

C0002
Flood Project not yet determined

Roche Mixed-Use Unknown
B: 2304 L: 18 Q:

C0003
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0101
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0102
None Project not yet determined
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LST^W 6+.4*.+ IafW`f[S^ @daifZ S`V =WhW^ab_W`f

IdabWdfk ad

=WhW^ab_W`f

GS_W

LkbW

%W+Y+ JWe+)

<a__+&

" aX M`[fe ,

KfdgUfgdWe

EaUSf[a`

%SVVdWee S`V,ad

ISdUW^ B=&

D`ai` ASlSdV

Ra`W%e& =WeUd[bf[a`,KfSfge

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0103
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0104
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0105
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0106
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0107
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0110
None Project not yet determined

Roche Mixed-Use Unknown
B: 2100 L: 9 Q:

C0111
None Project not yet determined

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
MaZVhZ cdiZ i]ZhZ adXVi^dch,VgZVh VgZ ^cY^XViZY WZXVjhZ i]Zn bVn ediZci^Vaan WZ YZkZadeZY ^c i]Z [jijgZ Wji cZl YZkZadebZci ]Vh cdi WZZc
VeegdkZY Vi i]^h i^bZ VcY bVn cdi WZ VeegdkZY ^c i]Z [jijgZ++
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6+.4+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.4*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

March 12 –
April 15, 2010

Severe
Storms and
Flooding

DR-1897 Yes

In the Township, there were evacuations and flooding
throughout. There were roadway closings and detours

around low-lying floodprone areas. Several homes,
businesses and Township facilities near flood areas were
damaged and closed. Severe flooding occurred within
the township park system. Damages in the Township
included roadway damages (uplifting of asphalt layer,

debris accumulation, soil erosion). Damages to the
Township’s park system included debris accumulation,
soil erosion, damage to pathways and orphan bridges.

The Township’s police and fire facilities and the
municipal building all flooded. Overall, the Township
had approximately $80,000 in damages for emergency
protective services, costs of cleanup, debris removal,

emergency repair to facilities, etc.

October 1,
2010

Strong Wind N/A N/A

Strong winds caused downed trees and limbs in the
Township. Downed trees, limbs, and power lines closed

roadways and forced detours. Downed trees caused
utility outages in specific areas within the Township

along with extensive tree and debris removal. There was
damage to public roadways and sidewalks. Damage to

public facilities included soil erosion, fences, ball fields,
playground equipment from downed trees/limbs. The
Township incurred approximately $50,000 in damage
for emergency protective services, costs of cleanup,
debris removal, emergency repair to facilities, etc.

October 16,
2010

Strong Wind N/A N/A

Strong winds caused downed trees and limbs; roadway
closings and detours around the area as a result of

downed trees/limbs and power lines. Downed trees
caused utility outages in specific areas within the

Township along with extensive tree and debris removal.
Roadways, sidewalks, private structures, and public

facilities all experienced damages from this event. The
Township incurred damages for emergency protective
services, costs of cleanup, debris removal, emergency

repair to facilities, etc.

December 26-
27, 2010

Severe
Winter

Storm and
Snowstorm

DR-1954 Yes

Strong winds and heavy snow caused downed trees, limb
and power outages. Roadway closing and detours

resulted from heavy snowfall. Strong winds caused
damage within the Township requiring tree and debris

removal. The Township incurred numerous power
outages due to downed utility lines. The Township

incurred approximately $111,000 in damage for
emergency protective services, costs of cleanup, debris

removal, etc.
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LST^W 6+.4*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

June 17, 2011 Lightning N/A N/A

Strong winds caused downed trees and limbs.
Roadways were closed and detoured. There were also

utility outages in different parts of the Township. There
was minor damage to public roadways and sidewalks.

The Township incurred damages for emergency
protective services, costs of cleanup and debris removal,

etc.

August 26 –
September 5,

2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Hurricane Irene caused flooding and evacuations in the
Township. Numerous roads were closed and detoured

that were located in low lying floodprone areas. Several
homes, businesses and Township facilities near flood

areas damaged and closed. Heavy winds caused downed
trees, limbs and power outages. There was severe

flooding within the Township park system. Roadway
damages included uplifting of asphalt layer, debris

accumulation, and soil erosion. The Park System had
damages that included debris accumulation, soil erosion,

damage to pathways and orphan bridges. The
Township’s police and fire facilities and the municipal

building all flooded. Minor home damage resulting
from electrical damage from downed trees, limbs and

severe winds. Township incurred approximately
$310,000 in damage for emergency protective services,
costs of cleanup, debris removal, emergency repair to

facilities, etc.

October 29,
2011

Severe
Storm

DR-4048 Yes

Heavy snow fall across areas caused damage to trees and
limbs which resulted in power and communication
outages. Many parts of the Township were without

power for several days. Residents self-evacuated during
power outages. The Township incurred approximately
$381,000 in damage for emergency protective services,
costs of cleanup, debris removal, emergency repair to

facilities, etc.

October 26 –
November 8,

2012

Superstorm
Sandy

EM-3354
DR-4086

Yes
Yes

Superstorm Sandy brought heavy winds to the Township
which caused power and communication outages along
with damages from downed trees. There were roadway
closings and detours. Many parts of the Township were

without power for an extensive period of time.
Residents evacuated their property as a result of no

power. Strong winds caused damage within the
Township requiring tree and debris removal. Township

facilities were closed for a period of several days and
affected continuity of government duties and functions.
Damages to public roadways and sidewalks resulting

from downed trees/limbs.
Damages to public facilities, i.e. soil erosion, fences, ball
fields, playground equipment from downed trees/limbs.

Extensive damage to electrical utility system from heavy
winds and downed trees/limbs. Township incurred
approximately $750,000 in damage for emergency

protective services, costs of cleanup, debris removal,
emergency repair to facilities, etc.
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6+.4+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Nutley. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

Nutley.

LST^W 6+.4*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV fkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa KfdgUfgdWe

Ng^`WdST^W fa fZW ASlSdV S) U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e]

JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 16 High
Category 2 SLOSH: $38,358,400

Category 3 SLOSH: $89,749,333

Category 4 SLOSH: $120,574,633

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,240,045

Occasional 12 Low
2,500-year MRP: $50,907,888

Extreme Temperature Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $20,594,918 Frequent 18 High

Geological Hazards Exposed to Class B and Class C: $5,155,800 Occasional 1212 Low

Severe Storm

100-Year MRP: $3,282,860

Frequent 48 High500-year MRP: $16,236,761

Annualized: $258,587

Winter Storm
1% GBS: $21,406,300

Frequent 5454 High
5% GBS: $107,031,499

Wildfire
Estimated Value Exposed to

Extreme, Very High and High:
$0 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous Substances Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation Failure Damage estimate not available Frequent 3636 Low

KdiZh7

V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-
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X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi+

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of Nutley.

LST^W 6+.4*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Nutley,

Township of
209 192 $1,646,681.00 1414 2 134 143 6666

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ+

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+.4*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.#.# -+/#

@
a

h
W
d`

_
W
`

f

>
F

K

@
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h
W
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A
W
S
^f
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S
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fk

Township of Nutley 1 1 1 1 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), flooding along the streams within the

Township of Nutley is mainly attributable to runoff water from storm drains and culverts. Flooding that occurs

from the culvert between Elm Street and Hillside Avenue on St. Pauls Branch and Third River area at Passaic

Avenue/Rutgers Avenue is of particular concern to the Township. The narrow, rocky channel and flat
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overbanks with heavy vegetation also contribute to the flooding problem. Even though some storms may last

only a short period of time, heavy rainfall affects most of the adjacent land area along the streams within the

community. Certain areas of River Road, which are parallel to the Passaic River, are subject to flooding during

a rainstorm of high intensity (FEMA FIS 2014).

There are several other areas within the Township of Nutley that, although not adjacent to a body of water,

experience flooding during heavy rain events due to runoff water and the lack of storm water drainage system

capacity. Problems also occur due to flooding conditions in the Third River and St. Paul’s Branch, causing

backwater in the storm drainage system.

Additionally, the Township identified the following vulnerabilities in the municipality. See Figure 9.17-1

provided by the municipality for known flood areas in the Township.

# The dam on St. Paul’s Branch in the Township of Nutley, located approximately 600 ft. upstream
from the Erie-Lackawanna Railroad provides little flood protection (FEMA FIS 2014).

# Flooding to Government Structures/Facilitates – Police and Fire Departments and Municipal Building
(Public Works, Revenue and Finance, Information Technology are located within close proximately to
Third River which floods during heavy rain storms.

# Flooding of roadways
# Flooding of Township parks/playgrounds and recreational facilities
# Lack of backup generator systems to government buildings, warming centers, shelters, etc.

?[YgdW 6+.4*.+ D`ai` ?^aaV 9dWSe [` fZW Lai`eZ[b
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6+.4+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Nutley.

LST^W 6+.4*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Local
Building

Department
State of NJ

Township Code Chapter 272,
December 1971

N.J.S.A 52:27D-119
adopted Jan. 1, 1977

Zoning Ordinance Y Local
Building

Department
Township Code Chapter 700, 1978

Subdivision Ordinance Y Local

Building
Department

Planning Board

Township Code Chapter 630,
November 1988

NFIP Flood Damage Prevention
Ordinance

Y Local
DPW & Building

Department
Township Code Chapter 349; adopted

May 2007

Cumulative Substantial Damages Y Local
DPW & Building

Department

Township in progress of
updating/modifying to meet current

flood map updates

Freeboard Y Local
DPW & Building

Department

Township in progress of
updating/modifying to meet current

flood map updates

Growth Management

Floodplain Management / Basin Plan Y Local DPW
Township in progress of

updating/modifying to meet current
flood map updates

Stormwater Management
Plan/Ordinance

Y Local DPW
Township Code Chapter 622 –

adopted July 2007

Comprehensive Plan / Master Plan/
General Plan

Y Local

Planning Board

Board of
Commissioners

2012

Capital Improvements Plan Y Local
Board of

Commissioners
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LST^W 6+.4*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Site Plan Review Requirements Y Local

Building
Department

Board of
Adjustment

Township Code Chapter 600, October
2002

Open Space Plan

Stream Corridor Management Plan Y Local DPW

Watershed Management or Protection
Plan

Y Local DPW

Economic Development Plan

Comprehensive Emergency
Management Plan

Y Local Nutley OEM 2012

Emergency Response Plan Y Local Nutley OEM 2012

Post Disaster Recovery Plan Y Local Nutley OEM 2012

Post Disaster Recovery Ordinance Y Local Nutley OEM Under development

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Nutley.

LST^W 6+.4*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y DPW-Engineering, Consultants

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y DPW-Engineering, Consultants

Planners or engineers with an understanding of natural
hazards

Y DPW-Engineering, Consultants

NFIP Floodplain Administrator Y DPW-In-house

Surveyor(s) Y DPW-Engineering, Consultants

Personnel skilled or trained in “GIS” applications Y DPW-Engineering, Consultants

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Public Safety, In-house

Grant Writer(s) Y Revenue and Finance, Consultants

Staff with expertise or training in benefit/cost analysis Y DPW-Engineering, In-house

Professionals trained in conducting damage
assessments

Y DPW/Engineering and Building Department
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Nutley.

LST^W 6+.4*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new
development/homes

Yes

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds Yes

Incur debt through private activity bonds Yes

Withhold public expenditures in hazard-prone areas

Mitigation grant programs Yes

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Nutley.

LST^W 6+.4*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

-

Public Protection -

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+ * ; QcVkV^aVWaZ+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)-.
DVcjVgn .,-1

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

The Township of Nutley, Engineering/Department of Public Works has an in-house duly registered and

certified flood plain manager as per the Association of State Floodplain Managers and New Jersey Association

of Flood Plain Managers .

@addY PjacZgVW^a^in MjbbVgn

The Township of Nutley does not maintain a list/inventory of properties that have been flood damaged. Most

of the flood areas within Township of Nutley are located within the Park System/Open space away from

structures/properties. However, the Township is aware of flood-prone areas which might impact properties.

Damage within Nutley during Superstorm Sandy and other recent disasters resulted from strong winds,

electrical outages and downed trees making structures unsafe for dwelling. The total amount of Unsafe

Structure Notices sent out following Sandy was nine and 17 during Irene. The Township of Nutley did not

make any substantial Damage estimates following Sandy.

There are not currently any properties seeking out mitigation projects. A mitigation project was completed

(demolition) through RFP and FMA grant from FEMA. This project was completed in 2013 and consisted of

the acquisition and demolition of three properties on Donna Court in Nutley. The Township received two

grants through FEMA – RFP and FMA. The project area was converted to open space following demolition of

properties.

LZhdjgXZh

The Department of Public Works along with the Code Enforcement Department work jointly on floodplain

management within Nutley Township. Their responsibilities include reviewing site plans for floodplain

compliance, maintaining GIS, seeking flood mitigation grants/projects, reviewing and updating local flood

maintenance ordinances, and attend FEMA/NJ/Essex County meetings to review and discuss flood/emergency

events. Though Nutley Township is not currently a member of the Community Rating System (CRS) program,

discussions have begun to consider joining.

Township personnel within the Department of Public Works and Code Enforcement feel they are adequately

supported and trained to fulfill their responsibilities. There are no barriers to running an effective floodplain

management program in Nutley Township. Additional training and seminars on floodplain management

would be encouraged and welcomed.

=dbea^VcXZ B^hidgn

Nutley Township is currently in good standing in the NFIP. The current floodplain management is unsure of

when the most recent Community Assistance Visit (CAV) took place. There is no current need to have a CAV

conducted.
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LZ\jaVidgn

Nutley Township floodplain management regulations meet minimum FEMA and New Jersey requirements.

Current ordinances are being reviewed and updated based on recent storm events and legislative

recommendations. The Site Plan Review process further supports the implementation of floodplain

management by reviewing for floodplain issues.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None at this time.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Master Plan: The Township’s Master Plan (December 2012) considers hazard areas as part of the Land Use

Element. The Conservation Plan and Green Plan Master Plan Elements acknowledge the impacts of global

climate changes, a significant increase in cost of energy and the potentially environmentally destructive nature

of our carbon footprint.

The Passaic and Third Rivers and their tributaries are important natural features of Nutley’s landscape and

provide needed drainage for the community, as well as scenic views and habitat areas. The Master Plan

recognizes the need to manage the Passaic River on a regional basis. Specific areas are identified as having

local flooding problems and therefore development is limited in these areas: Passaic Avenue/Rutgers Place;

Kingsland Street/Bloomfield Avenue; Bloomfield Avenue/Mountainview Avenue; and Franklin Avenue/

Harrison Street.

The Township has identified a new mitigation action, Nutley-14 in Table 9.17-12 below to mitigate flooding

on Passaic Avenue and Rutgers Place; an area identified in their Master Plan as subject to flooding.

Proper stormwater management contributes to improved water quality and the preservation of floodplains

maintains the natural paths for stormwater to flow. In 2005, the Township adopted a Stormwater Management

Element of the Master Plan. It was updated in 2008. The Plan provides a strategy for Nutley to plan for and

manage increased runoff associated with development and changes in land use.

The Township has identified a new mitigation action (Nutley-9) to review and update Township ordinances

pertaining to stormwater and floodplain management.

Building and Zoning Ordinances: Prior to land use, zoning changes or development permitting, the

Township reviews the hazard mitigation plan to ensure consistent and compatible land use. The permit review

process includes addressing hazards and the Township recommends the incorporation of hazard-resistant

construction standards into the design and location of projects. Further, the Township’s rezoning procedures

recognize hazard areas as limits on zoning changes.
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FEMA NFIP: The Township is currently in the process of updating/modifying the following ordinances to

meet current FEMA flood map updates: Cumulative Substantial Damage; Freeboard; and Floodplain

Management Plan. The Township has their ordinances and flood protection measures available on their

website. Please visit the Township of Nutley’s website at http://www.nutleynj.org for further information

(FEMA FIS 2014).

In the next five years, the Township will consider enforcing codes and standards beyond the minimum FEMA

and State requirements to reduce risk further. Further, the Township is interested in joining the Community

Rating System and attending workshops regarding this topic (see new mitigation action Nutley-16 in Table

9.17-12 below).

Budgets: The Township has funded mitigation projects through their operating and capital improvement

budgets in the past. The Township will look at the hazard mitigation actions documented in this HMP update

when allocating funding in the future.

Day-to-Day Operations: The Township will consider having a community resilience committee or advisor in

the future.

Training: The Township offers training on the following: best practices for mitigation; grant applications;

hazard identification and conducts outreach on hazards of concern. The Township works closely with the local

school district.

6+.4+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.4*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Third River study
25% Completed,

Continuous

Township engineer consultant performed hydrological
and hydraulic study of Third River with regard to key

historical flood areas to determine impacts to flood prone
structures. As a result of study Township applied and
received FEMA/NJOEM Mitigation grant (RFP and

FMA) to acquire and demolish three properties along the
Third River. Project completed in 2013.

Based on study, Township is pursuing additional
FEMA/NJOEM Mitigation grant opportunities in

identified areas.

Township received grant through FEMA to have Army
Corp. of Engineers perform study of Third River. Essex
County is the lead agency for this project; therefore, this
initiative will be not carried over by Nutley. Please refer
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LST^W 6+.4*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

to Essex County Annex (Section 9.1).

2: Bridges over river need to be elevated
and several need of repair

75% Completed,
Continuous

Township continues to work on repairing and raising its
orphan bridges over the Third River within Township

Park system that are under its jurisdiction.

All other bridges located on roadway ROW fall within
jurisdiction of Essex County which is the lead agency.

Please refer to Essex County Annex (Section 9.1).

3: Better drainage on Bloomfield Ave. No Progress

Still under evaluation. Studies have shown additional
storm piping and inlets required in certain areas during
higher frequency storm events. However, given age of
infrastructure along with costs it has been difficult to
implement. This initiative will be carried over to the

current mitigation strategy.

4: Train bridges need to be repaired Continuous

Bridges are the responsibility of the train carrier.
Township of Nutley continues to notify train company

regarding maintenance responsibilities. Essex County is
the lead agency for this project; therefore, this initiative
will not be not carried over by Nutley. Please refer to

Essex County Annex. (Section 9.1)

5: Installation of solid manhole covers to
prevent water infiltration into sanitary

system

80% Completed,
Continuous

Township has installed manhole insert in key flood prone
areas to prevent/reduce infiltration of surface water into

sanitary sewer system. This initiative will be carried over
to the current mitigation strategy.

6: Dredging of Third River Continuous

Township performed dredging of river in key areas.
However, new NJDEP FHA regulations and costs have

hindered further dredging.

Township received grant through FEMA to have Army
Corp. of Engineers perform study of Third River. No
grant money was provided to Township but rather to

State/Army Corp. of Engineers. Although grant has been
approved funding has not been approved in State budget.

Essex County is the lead agency for this project;
therefore, this initiative will be not carried over by

Nutley. Please refer to Essex County Annex. (Section
9.1)

7: Maintenance of storm sewer system Continuous

Township continuous to perform maintenance and repair
of storm sewer system pursuant to its MS4 Permit.

Repair items include, retrofitting heads and installation of
bicycle safe grates, cleaning of storm debris, rebuilding

storm walls and piping, etc. This initiative will be carried
over to the current mitigation strategy.
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The municipality identified the following mitigations that have been completed; however, these initiatives

were not identified in the previous mitigation strategy:

# A mitigation project was completed in fall of 2013 (demolition) through RFP and FMA grant from
FEMA. This project consisted of the acquisition and demolition of three properties on Donna Court in
Nutley. These properties were located in the flood zone and experienced significant damage during
heavy rain/flood events. The Township received two grants through FEMA – RFP and FMA. The
project area was converted to open space following demolition of properties.

# Township of Nutley looking at future Hazard Mitigation grants to assist with:
o Home Elevations
o River Bank Stabilizations
o Dredging
o INI Studies

# Township of Nutley has raised/updated orphan bridges under its authority that span over Third River
# Township of Nutley has installed gabion walls along certain portion of Third River as part of bank

stabilization.
# Township has installed man-hole inserts within flood prone areas to prevent flood water from

inundating sanitary sewer system.
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The Township of Nutley participated in a mitigation action workshop in March 2014 and was provided the

following FEMA publications to use as a resource as part of their comprehensive review of all possible

activities and mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation

Measures for Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing

Risk to Natural Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and

was provided the results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.17-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.17-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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6+.4+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

No comments at this time.

6+.4+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Nutley that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Nutley has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+.4+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn
DVcjVgn .,-1

?[YgdW 6+.4*/+ Lai`eZ[b aX Ggf^Wk ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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?[YgdW 6+.4*0+ Lai`eZ[b aX Ggf^Wk ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Nutley-1
Mitigation Action/Initiative: Back-Up Emergency Power Generators (general initiative)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Fdhh d[ ?aZXig^XVa JdlZg id AdkZgcbZci @VX^a^i^Zh+@jcXi^dch+MZgk^XZh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Fdhh d[ jhZ id ejWa^X [VX^a^i^Zh VcY hZgk^XZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >^ZhZa AZcZgVidgh

.* HVijgVa AVh \ZcZgVidgh t Xdhi

/* MdaVg MnhiZb t aVX` d[ [jcXi^dc VcY heVXZ

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaaVi^dc d[ ?bZg\ZcXn WVX`je \ZcZgVidgh id Vaa ZhhZci^Va \dkZgcbZci
[VX^a^i^Zh

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf Mjeedgi Xdci^cj^in d[ deZgVi^dch egZ)( Yjg^c\ VcY edhi ]VoVgY ZkZcih

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

Zm^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgZkZci i]Z adhh d[ \dkZgcbZci [jcXi^dch VcY hZgk^XZh

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ HjiaZn

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ HjiaZn

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD( @?G; \gVci deedgijc^i^Zh VcY adXVa XVe^iVa WjY\Zih

L[_W^[`W Xad <a_b^Wf[a` IA

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 2+/,+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6
QV^i^c\ MiViZ VeegdkVah

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-1
Mitigation Action/Initiative: Back-Up Emergency Power Generators (general initiative)

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1 Facility is used to shelter persons during disasters

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP; waiting State approvals.

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High High
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Energy allocation- generator, 4 sites

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of electricity

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Loss of electricity that cause is lack of continuity when governing the
Township.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* AZcZgVidg

.* MdaVg t cdi hZaZXiZY WZXVjhZ d[ aVX` d[ heVXZ VcY [jcXi^dc

/* G^c^ Ag^Y t aVX` d[ jcYZghiVcY^c\ VcY i^bZ id gZk^Zl

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of 4 generators

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf Supply back up electrical power to critical sites used during disasters

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Continue to operate during a power loss.

>ef[_SfWV <aef $556,240
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe HMGP and some budgeted funds

L[_W^[`W Xad <a_b^Wf[a` Pending State approval

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/30/14
Progress on Action/Project:
waiting State approval of application

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Energy allocation- generator, 4 sites

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 28,500 people lives are at risk.

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand.

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP; waiting State approvals.

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&
High High
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Park Avenue shelter generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Power Loss at the Emergency Evacuation Shelter

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Loss of Power

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >^ZhZa AZcZgVidg

.* HVijgVa AVh AZcZgVidg t idd ZmeZch^kZ

/* MdaVg t aVX` d[ [jcXi^dc Yjg^c\ ZbZg\ZcXn

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of diesel generator

9Uf[a`,Ida\WUf <SfWYadk Provide emergency backup power to facility

@aS^e,HT\WUf[hWe FWf Provide emergency backup power to facility

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing facility

;W`WX[fe %^aeeWe Sha[VWV& Avoid the probability of a loss of power at a critical facility

>ef[_SfWV <aef $150,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township Of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ HMGP

IafW`f[S^ ?g`V[`Y KagdUWe Energy Allocation, some local funding

L[_W^[`W Xad <a_b^Wf[a` Pending approval from the State

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/30/14
Progress on Action/Project:
waiting State approval of Application

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Park Avenue shelter generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Facility is used to shelter persons during disasters.

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand.

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP waiting State approvals

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&

High High
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Public Safety Building EOC generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of Power

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Loss of power at this critical facility – system upgrades

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Diesel Generator

2. Natural Gas Generator – cost did not fit budget

3. Solar – lack of function

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of a new generator that will be able to supply facility

9Uf[a`,Ida\WUf <SfWYadk Provide emergency backup power

@aS^e,HT\WUf[hWe FWf Provide emergency backup power

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing and any future expansion

;W`WX[fe %^aeeWe Sha[VWV& Allow Public Safety Operations to continue to function, EOC, Dispatch

>ef[_SfWV <aef $150,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township Of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ HMGP

IafW`f[S^ ?g`V[`Y KagdUWe Energy Allocation, local funds

L[_W^[`W Xad <a_b^Wf[a` Pending State Approvals

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/30/14
Progress on Action/Project:
Waiting State Approvals

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Fire House generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Facility is used to shelter persons during disasters.

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand.

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP; waiting State approvals.

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&

High High
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Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Rescue Squad generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of power to critical facility

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Loss of electrical power

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >^ZhZa AZcZgVidg

.* HVijgVa AVh AZcZgVidg t Xdhi

/* MdaVg t cd heVXZ( aVX` d[ [jcXi^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of diesel generator

9Uf[a`,Ida\WUf <SfWYadk Provide emergency backup power

@aS^e,HT\WUf[hWe FWf Provide emergency backup power

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Continuity of EMS life safety operations

>ef[_SfWV <aef $130,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ HMGP

IafW`f[S^ ?g`V[`Y KagdUWe Energy Allocation, local funding

L[_W^[`W Xad <a_b^Wf[a` Pending State approvals

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/30/14
Progress on Action/Project:
Waiting State approvals

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)/3
DVcjVgn .,-1

Action Number: Nutley-1 (NEW/LOI)
Mitigation Action/Initiative: Nutley Rescue Squad generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Facility is used to shelter persons during disasters.

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand.

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP waiting State approvals

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&

High High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)/4
DVcjVgn .,-1

Action Number: Nutley-2 (NEW/LOI)
Mitigation Action/Initiative: Nutley Township Hall/EOC/Fresh Water Well pump generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of Power, Continuity of Government, Fresh Water

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Power loss and the ability to utilize fresh water well, large rest room facility

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >^ZhZa AZcZgVidg

.* HVijgVa AVh AZcZgVidg t Xdhi

/* MdaVg MnhiZb t cd heVXZ VcY aVX` d[ [jcXi^dc Yjg^c\ Y^hVhiZgh

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Installation of diesel generator to supply power during disaster

9Uf[a`,Ida\WUf <SfWYadk Provide backup emergency power

@aS^e,HT\WUf[hWe FWf Provide backup emergency power

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Alternate EOC, Continuity of Government, drinking water, restrooms

>ef[_SfWV <aef $200,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ HMGP

IafW`f[S^ ?g`V[`Y KagdUWe Energy Allocation and local funds

L[_W^[`W Xad <a_b^Wf[a` Pending State approval

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date: 6/30/14
Progress on Action/Project:
Waiting State Approvals

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)/5
DVcjVgn .,-1

Action Number: Nutley-2 (NEW/LOI)
Mitigation Action/Initiative: Nutley Township Hall/EOC/Fresh Water Well pump generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Facility is used to shelter persons during disasters.

IdabWdfk

IdafWUf[a`
1 Need to support employees and equipment to complete tasks at hand.

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Power required to be able to review plans and maps during disasters.

Ia^[f[US^ 1 Mounting pressure on elected officials to function during disasters.

EWYS^ 1 Liabilities

?[eUS^ 1 Continuity of Government

>`h[da`_W`fS^ 0 No impact

KaU[S^ 1 Avoid psychological disaster

9V_[`[efdSf[hW 1 Continuity of Government

Fg^f[*ASlSdV 1

L[_W^[`W 1 Needs to be completed ASAP waiting State approvals

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 13

Id[ad[fk

%A[YZ,FWV,Eai&

High High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)0,
DVcjVgn .,-1

Action Number: Nutley-3 (NEW/LOI)
Mitigation Action/Initiative: Nutley minor flood control project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Currently, bank is unstable in a non-channelized section of the Third River
in Kingsland Park.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Complete gabion walls and remove sheet pile and wall.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf Protect Life and Property

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Roadway Closures and Detours/Reduce manpower/Residential Flooding

>ef[_SfWV <aef $1,247,484
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe State of NJ, FEMA, DEP grant opportunities

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)0-
DVcjVgn .,-1

Action Number: Nutley-3 (NEW/LOI)
Mitigation Action/Initiative: Nutley minor flood control project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1 Need NJ EP approval, permits, etc.

?[eUS^ -1 Unable to fund through local governmental budgets.

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0 Unable to complete without funding and State approvals.

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)0.
DVcjVgn .,-1

Action Number: Nutley-4
Mitigation Action/Initiative: Cleaning and repairing culverts within the Township

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
>dlc)+Oe)MigZVb [addY^c\( YVbV\Z id egdeZgi^Zh%ejWa^X $ eg^kViZ&

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =aZVc XjakZgih

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

=aZVc^c\ VcY gZeV^g^c\ d[ XjakZgih l^i]^c Ndlch]^e XVggn^c\ hidgb lViZg
[gdb kVg^djh adXVi^dch id Y^hX]Vg\Z ed^cih*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf JgdiZXi F^[Z VcY JgdeZgin

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

H+;

;W`WX[fe %^aeeWe Sha[VWV&
G^c^b^oZ @addY^c\( >VbV\Z id J]nh^XVa egdeZgin( LdVY =adhjgZh+>Zidjgh(
GVcedlZg( =aZVcje

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` =djcin d[ ?hhZm( HD

EaUS^ I^S``[`Y FWUZS`[e_ =djcin d[ ?hhZm( HD

IafW`f[S^ ?g`V[`Y KagdUWe =djcin d[ ?hhZm( AgVci @jcY^c\ i]gdj\] @?G;( MiViZ d[ HD

L[_W^[`W Xad <a_b^Wf[a` IA

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)0/
DVcjVgn .,-1

Action Number: Nutley-4
Mitigation Action/Initiative: Cleaning and repairing culverts within the Township

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0 Jurisdiction of County of Essex

?[eUS^ 0 Jurisdiction of County of Essex

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 0 Jurisdiction of County of Essex

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0 Jurisdiction of County of Essex

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)00
DVcjVgn .,-1

Action Number: Nutley-5
Mitigation Action/Initiative: Infiltration and inflow study of sanitary system

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
G^c^b^oZ Vbdjci d[ jcVXXdjciZY hZlV\Z+lViZg ZciZg^c\ gZXZ^k^c\ hnhiZb*
G^c^b^oZ+JgZkZci hZlV\Z dkZg[adlh*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
?mXZhh \gdjcY+jcVXXdjciZY bViZg^Va ZciZg^c\ hZlZg hnhiZb

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JZg[dgb MijYn

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

JZg[dgb C $ C MijYn d[ MVc^iVgn MnhiZb id ^YZci^[n YZY^XViZY VcY cdc)
YZY^XViZY bViZg^Va ZciZg^c\ hnhiZb*

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf JgdiZXi F^[Z VcY JgdeZgin

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

H+;

;W`WX[fe %^aeeWe Sha[VWV& G^c^b^oZ >VbV\Z id egdeZgin( bVcedlZg( XaZVcje( egZkZci dkZg[adlh(

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ HjiaZn)>JQ

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ HjiaZn)>JQ

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD( >?J( @ZYZgVa AgVci deedgijc^i^Zh VcY adXVa XVe^iVa WjY\Zih

L[_W^[`W Xad <a_b^Wf[a` IA

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)01
DVcjVgn .,-1

Action Number: Nutley-5
Mitigation Action/Initiative: Infiltration and inflow study of sanitary system

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 12

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)02
DVcjVgn .,-1

Action Number: Nutley-6
Mitigation Action/Initiative: River Embankment Stabilization

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\( >VbV\Z id JgdeZgin

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
MiVW^a^oZ L^kZg+MigZVb ?bWVc`bZcih [gdb Zgdh^dc

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaa \VW^dc lVaah

.* >d cdi]^c\

/* ?aZkViZ higjXijgZh ^c VgZV

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaa \VW^dc lVaah Vi heZX^[^X [addY egdcZ adXVi^dch Vadc\ i]^gY g^kZg l^i]^c
Ndlch]^e

9Uf[a`,Ida\WUf <SfWYadk HVijgVa MnhiZbh JgdiZXi^dc( MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf JgdiZXi F^[Z VcY JgdeZgin

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

H+;

;W`WX[fe %^aeeWe Sha[VWV&
G^c^b^oZ L^kZg <Vc` ?gdh^dc( @addY^c\( J]nh^XVa JgdeZgin( LdVY
=adh^c\h+>Zidjgh( GVcedlZg

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ HjiaZn

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ HjiaZn

IafW`f[S^ ?g`V[`Y KagdUWe MiViZ d[ HD( @?G;( >?J \gVci deedgijc^i^Zh

L[_W^[`W Xad <a_b^Wf[a` IA

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)03
DVcjVgn .,-1

Action Number: Nutley-6

Mitigation Action/Initiative: River Embankment Stabilization

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1 Need NJ DEP approval, permits, etc.

?[eUS^ -1 Unable to fund through local government budgets.

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0 Unable to complete without funding.

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)04
DVcjVgn .,-1

Action Number: Nutley-7
Mitigation Action/Initiative: Flood Protection to Sanitary Sewer Pump Station

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood, Severe Storm

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Damage to Property and infrastructure; Excess ground/unaccounted material
entering sewer system

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Flood proof sanitary sewer pump station

2. Do nothing

3. Design and build new pump station

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Implement flood proofing measures to Township of Nutley Sanitary Sewer
Pump Station

9Uf[a`,Ida\WUf <SfWYadk Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf 1.2, 2.2, 6.1

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

N/A

;W`WX[fe %^aeeWe Sha[VWV& High - Protection of property, Life Safety, Environmental

>ef[_SfWV <aef High
Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley-DPW

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley-DPW

IafW`f[S^ ?g`V[`Y KagdUWe State of NJ, FEMA, DEP grant opportunities

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)05
DVcjVgn .,-1

Action Number: Nutley-7
Mitigation Action/Initiative: Flood Protection to Sanitary Sewer Pump Station

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0 Unable to fund through local government budgets

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0 Unable to complete without funding

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)1,
DVcjVgn .,-1

Action Number: Nutley-8
Mitigation Action/Initiative: Dredging of Third River

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding, Severe Storm

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flooding

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >gZY\Z L^kZg

.* >d cdi]^c\

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Dredging of Third River within Township

9Uf[a`,Ida\WUf <SfWYadk Natural Systems Protection, Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf 1.2, 2.2, 6.1

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

N/A

;W`WX[fe %^aeeWe Sha[VWV&
High - Minimize River Bank Erosion, Flooding, Damage to Physical
Property, Road Closings/Detours, Manpower

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` State of NJ, County of Essex, Municipality

EaUS^ I^S``[`Y FWUZS`[e_ State of NJ, County of Essex, Municipality

IafW`f[S^ ?g`V[`Y KagdUWe State of NJ, FEMA, DEP grant opportunities

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)1-
DVcjVgn .,-1

Action Number: Nutley-8
Mitigation Action/Initiative: Dredging of Third River

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0 Requires NJ DEP approval and permits

?[eUS^ 0 Unable to fund through local governmental funds

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0 Unable to complete with funding and State approvals

9YW`Uk <ZS_b[a` 0 Non Local Jurisdiction

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)1.
DVcjVgn .,-1

Action Number: Nutley-9
Mitigation Action/Initiative: Stormwater and Flood Plain Ordinance Review

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flood Mitigation

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Review Township Ordinances pertaining to Stormwater and Flood Plain
Management

9Uf[a`,Ida\WUf <SfWYadk Local Plans and Regulations (LPR)

@aS^e,HT\WUf[hWe FWf 1.2, 1.3, 4.1, 4.2

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

Applies to Existing and New Development

;W`WX[fe %^aeeWe Sha[VWV& Minimize Flooding, Damage to Physical Property, Protect Life

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley – DPW/Code Enforcement

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley - DPW/Code Enforcement

IafW`f[S^ ?g`V[`Y KagdUWe Local Budgets

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)1/
DVcjVgn .,-1

Action Number: Nutley-9
Mitigation Action/Initiative: Stormwater and Flood Plain Ordinance Review

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)10
DVcjVgn .,-1

Action Number: Nutley-10
Mitigation Action/Initiative: Passaic River Flooding

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flooding of Passaic River Waters onto River Road in Nutley

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Perform Study of Passaic River Flooding onto River Road in Nutley

9Uf[a`,Ida\WUf <SfWYadk Natural Systems Protection, Structure and Infrastructure Project

@aS^e,HT\WUf[hWe FWf 1.3

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

N/A

;W`WX[fe %^aeeWe Sha[VWV&
Minimize Flooding, Damage to Property, Road Closures/Detours.
Manpower, Cleanup

>ef[_SfWV <aef Medium
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Federal, State of NJ, DEP, County of Essex

EaUS^ I^S``[`Y FWUZS`[e_ Federal, State of NJ, DEP, County of Essex

IafW`f[S^ ?g`V[`Y KagdUWe Federal, State of NJ, DEP, County of Essex

L[_W^[`W Xad <a_b^Wf[a` OG

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#

Action Number: Nutley-10
Mitigation Action/Initiative: Passaic River Flooding



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)11
DVcjVgn .,-1

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1

?[eUS^ -1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)12
DVcjVgn .,-1

Action Number: Nutley-11 (OLD 3)
Mitigation Action/Initiative: Better drainage on Bloomfield Ave

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf 1.2

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV& Medium

>ef[_SfWV <aef High
Id[ad[fk' Low

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley - DPW

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe State, FEMA, NJDEP grant opportunities

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)13
DVcjVgn .,-1

Action Number: Nutley-11 (OLD 3)
Mitigation Action/Initiative: Better drainage on Bloomfield Ave

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ -1

>`h[da`_W`fS^ -1

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W -1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&
Low



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)14
DVcjVgn .,-1

Action Number: Nutley-12 (OLD 5)
Mitigation Action/Initiative: Installation of solid manhole covers to prevent water infiltration into

sanitary system

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Flood water entering sanitary lines

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Install solid manhole covers and inserts to sanitary system in flood prone
areas

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf 1.2

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
New and Existing

;W`WX[fe %^aeeWe Sha[VWV& Medium

>ef[_SfWV <aef Low
Id[ad[fk' Medium

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley - DPW

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe Local budgets

L[_W^[`W Xad <a_b^Wf[a` Long Term

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)15
DVcjVgn .,-1

Action Number: Nutley-12 (OLD 5)
Mitigation Action/Initiative: Installation of solid manhole covers to prevent water infiltration into

sanitary system

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)2,
DVcjVgn .,-1

Action Number: Nutley-13 (OLD 7)
Mitigation Action/Initiative: Nutley maintenance of storm sewer system

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf 2.1

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley - DPW

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe Township

L[_W^[`W Xad <a_b^Wf[a` Ongoing

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee
>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)2-
DVcjVgn .,-1

Action Number: Nutley-13 (OLD 7)
Mitigation Action/Initiative: Nutley maintenance of storm sewer system

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)2.
DVcjVgn .,-1

Action Number: Nutley-14
Mitigation Action/Initiative: Assess vulnerable structures in flood areas

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7
Flooding, Coastal Storms, Coastal Erosion, Severe Storm, Wildfire, Winter
Storm

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Assess vulnerable structures in flood areas

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Assess vulnerable structures in flood areas; specifically those along Passaic
Avenue and Rutgers Place

9Uf[a`,Ida\WUf <SfWYadk MigjXijgZ VcY Cc[gVhigjXijgZ Jgd_ZXi

@aS^e,HT\WUf[hWe FWf JgdiZXi F^[Z VcY JgdeZgin

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

H+;

;W`WX[fe %^aeeWe Sha[VWV& G^c^b^oZ YVbV\Z id egdeZgin VcY higjXijgZ

>ef[_SfWV <aef BCAB

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township Engineering via NFIP FPA with NJOEM, FEMA Support

EaUS^ I^S``[`Y FWUZS`[e_ Federal, State of NJ, DEP, County of Essex

IafW`f[S^ ?g`V[`Y KagdUWe
FEMA Mitigation Grant Programs and local budget (or property owner) for
cost share

L[_W^[`W Xad <a_b^Wf[a`
Ongoing (outreach and specific project identification); Long Term DOF
(specific project application and implementation)

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-14
Mitigation Action/Initiative: Assess vulnerable structures in flood areas

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ -1

EWYS^ 0

?[eUS^ -1 Unable to fund through local government budgets

>`h[da`_W`fS^ 0

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 0 Unable to fund through local government budgets

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 5

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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Action Number: Nutley-15
Mitigation Action/Initiative: Develop and Implement Flood outreach program to residents

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 All Hazards

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Hazard informational outreach

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Provide general natural hazard risk, preparedness and mitigation, and related
NFIP information in regular newsletter and mailings

9Uf[a`,Ida\WUf <SfWYadk Education and Awareness Programs

@aS^e,HT\WUf[hWe FWf 3.1, 4.1

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

N/A

;W`WX[fe %^aeeWe Sha[VWV& Informational/Educational

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of Nutley

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe Municipal Budget; HMA programs with local or County match

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Nutley-15
Mitigation Action/Initiative: Develop and Implement Flood outreach program to residents

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High
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9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flooding

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Participation in NFIP CRS Program

9Uf[a`,Ida\WUf <SfWYadk LPR and EAP

@aS^e,HT\WUf[hWe FWf 1.3, 4.1, 5.2, 5.4

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

N/A

;W`WX[fe %^aeeWe Sha[VWV& Protection of Property

>ef[_SfWV <aef Low
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township NFIP FPA, as fully supported by local government officials

EaUS^ I^S``[`Y FWUZS`[e_ Township of Nutley

IafW`f[S^ ?g`V[`Y KagdUWe Municipal Budget

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#

Action Number: Nutley-16
Mitigation Action/Initiative: Participation in NFIP CRS Program
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Action Number: Nutley-16
Mitigation Action/Initiative: Participation in NFIP CRS Program

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&,/ ARZQVLMS RJ <XWOI\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-3)24
DVcjVgn .,-1

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Q^ciZg Midgb+MZkZgZ Midgb

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
LZYjXZ g^h` d[ adhh d[ edlZg+ji^a^i^Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Tree Maintenance Program with Utility Co’s.

9Uf[a`,Ida\WUf <SfWYadk HMJ

@aS^e,HT\WUf[hWe FWf -*.( .*-( .*/

9bb^[We fa Wj[ef[`Y S`V ad

`Wi VWhW^ab_W`f) ad `af

Sbb^[UST^W

?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& JgdiZXi^dc d[ JgdeZgin

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ HjiaZn JVg`h >Zei* ldg`^c\ l^i] XdcigVXidgh VcY adXVa ji^a^i^Zh

EaUS^ I^S``[`Y FWUZS`[e_ JM?$A+Oi^a^in =d* ) Ndlch]^e d[ HjiaZn%JVg`h $ JjWa^X JgdeZgin&

IafW`f[S^ ?g`V[`Y KagdUWe FdXVa <jY\Zi

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#

Action Number: Nutley-17
Mitigation Action/Initiative: Tree Maintenance Program with Utility Co’s.
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Action Number: Nutley-17
Mitigation Action/Initiative: Tree Maintenance Program with Utility Co’s.

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1 Non Local Jurisdiction regarding Utility lines

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW -1 Non Local Jurisdiction regarding Utility lines

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 0 Non Local Jurisdiction regarding Utility lines

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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6+.5 <[fk aX HdS`YW Lai`eZ[b

This section presents the jurisdictional annex for the City of Orange Township.

6+.5+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

John Wade, Dep.OEM CoordinatorJohn Wade, Dep.OEM Coordinator
419 Central Avenue, Orange, NJ 07052419 Central Avenue, Orange, NJ 07052
Phone: 973-266-4229Phone: 973-266-4229
E-mail:E-mail: wadej@ci.organge.nj.uswadej@ci.organge.nj.us

Raymond WingfieldRaymond Wingfield
29 N. Day Street, Orange, NJ29 N. Day Street, Orange, NJ
Phone: 973-266-4000Phone: 973-266-4000
rwingfield@ci.orange.nj.usrwingfield@ci.orange.nj.usrwingfield@ci.orange.nj.us

6+.5+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the City of Orange Township was 30,134.

EaUSf[a`

According to the U.S. Census Bureau, the City has a total land area of 2.2.01 square miles, of which 2.199

square miles is land and 0.002 square miles is water.

;d[WX A[efadk

Originally known as the “Newark Mountains”, the City of Orange Township officially renamed in 1780 and

became incorporated in 1860. Orange was once known as the hat manufacturing capital of the world. The

location attracts small to medium sized businesses who find it affordable to operate and easy access to

desirable markets (Welcome to the City of Orange Township, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The City of Orange Township operates with a directly elected Mayor, four- member City Council, and three at-

large representatives (Welcome to the City of Orange Township, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.18.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+.5*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Berg Hat Factory-
HANDS

Mixed-Use 38 units
475 S. Jefferson

Street
1% Flood: A

Zone
App.

Franklin Development
Group, LLC

Residential 14 units B: 2201 L: 21 None Approved

Franklin Development
Group, LLC

Residential 136 units B: 2201 L: 19 None App.

Franklin Development
Group, LLC

Residential 136 units B: 2201 L: 20 None App.

Harvard Development
Association

Residential 128 units 550 Central Avenue

Historic Fill,
Groundwater
1% Flood: A

Zone

Remediation plan
approved

L&M Development Mixed-Use 74 units 50 S. Essex Avenue
Historic Fill,
Groundwater

Under
construction

L&M Development Mixed-Use 74 units 55 S. Essex Avenue
Historic Fill,
Groundwater

Under
construction

Living Fountain Mixed-Use 40 units
169-177Central

Avenue
Historic Fill

Site plans
approved

Nat West Realty Mixed-Use 19 units 555Central Avenue
1% Flood: A

Zone
Under

construction

Orange Housing Residential 42
PArrow

Street/Oakwood
Place

Historic Fill,
Groundwater

Under
construction

Tony Galento Plaza
(RPM)

Mixed 113 Lackawanna Place
Historic Fill,

Groundwater

Funding
approved,

Building in 2014

Tony Galento Plaza
(RPM)

Residential 30 Lincoln Avenue
Historic Fill,

Groundwater

Funding
approved,

Building in 2014
' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
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6+.5+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.5*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX

9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20,
2007

Severe Storms and Inland
and Coastal Flooding

DR-1694 Yes
No damages reported specific to the

municipality

June 10, 2008 Severe Storms N/A N/A
No damages reported specific to the

municipality
August 15,

2008
Lightning N/A N/A

No damages reported specific to the
municipality

July 26, 2009 TSTM/Wind N/A N/A
No damages reported specific to the

municipality
August 12,

2009
Heavy Rain N/A N/A

No damages reported specific to the
municipality

March 12 –
April 15, 2010

Severe Storms and
Flooding

DR-1897 Yes
No damages reported specific to the

municipality
October 1,

2010
Strong Wind N/A N/A

No damages reported specific to the
municipality

October 16,
2010

Strong Wind N/A N/A
No damages reported specific to the

municipality
December 26-

27, 2010
Severe Winter Storm and

Snowstorm
DR-1954 Yes

No damages reported specific to the
municipality

June 17, 2011 Lightning N/A N/A
No damages reported specific to the

municipality
August 26 –
September 5,

2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

No damages reported specific to the
municipality

October 29,
2011

Severe Storm DR-4048 Yes
No damages reported specific to the

municipality
October 26 –
November 8,

2012
Hurricane Sandy

EM-3354
DR-4086

Yes
Yes

No damages reported specific to the
municipality
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6+.5+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the City of Orange Township. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the City of Orange

Township.

LST^W 6+.5*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,165,594

Occasional 12 Low
2,500-year MRP: $26,572,651

Extreme

Temperature
Damage estimate not available Frequent 1818 Medium

Flood 1% Annual Chance: $22,359,052 Frequent 18 Medium

Geological

Hazards
Exposed to Class B andExposed to Class B and

Class C:
$0$0 Rare 6 Low

Severe Storm
100-Year MRP: $1,451,993

Frequent 48 High500-year MRP: $10,018,790
Annualized: $115,767

Winter Storm
1% GBS: $11,342,043

Frequent 5454 High
5% GBS: $56,710,215

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$0 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous

Substances
Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation

Failure
Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the City of Orange Township.

LST^W 6+.5*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

" Ia^[U[We

%.&
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Orange, City ofOrange, City of 269 117 $954,986.00 1111 0 223 236 3333
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The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+.5*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.# 9``gS^ <ZS`UW -+/# 9``gS^ <ZS`UW

;
g

e

>
^W

U
fd

[U

K
g

T
e
fS

f[
a

`

I
a

fS
T

^W
O

S
fW

d

K
g

b
b

^k

K
U
Z

a
a

^

L
dS

`
eb

a
df

S
f[

a
`

;
g

e

>
^W

U
fd

[U

K
g

T
e
fS

f[
a

`

I
a

fS
T

^W
O

S
fW

d

K
g

b
b

^k

K
U
Z

a
a

^

L
dS

`
eb

a
df

S
f[

a
`

City of Orange Township 1 1 1 2 1 1 1 1 2 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the floodplains of Wigwam Brook, the

East Branch Rahway River, and the East Fork of East Branch Rahway River in the City of Orange Township

have been encroached upon to the point where most of them are developed. This encroachment has caused

flood problems and damage from storms with recurrence intervals of less than one year (FEMA FIS 2014).

The principal flood problems in the City of Orange Township are due to a combination of urbanization in the

floodplain, manmade restrictions within the streams, and inadequate storm drainage. In a report prepared for

the City of Orange Township and the Township of West Orange, it was determined that the approximate

capacity of the East Fork of East Branch Rahway River between Forest Street and Central Avenue is only 90

cfs. The 1-percent-annual-chance flood at this location produces a flow of 560 cfs (FEMA FIS 2013).
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A significant flood along the East Fork of East Branch Rahway River occurred on August 28-29, 1971

(Tropical Storm Doria), and produced a discharge of 385 cfs at Mitchell Street. This discharge is equivalent to

a flood with a recurrence interval of approximately 30 years. Flooding along Wigwam Brook is rather

extensive throughout its length within the City of Orange Township corporate limits. Due to its highly

developed floodplain, even minor flooding produces damage to residential and commercial structures (FEMA

FIS 2013).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY^c\

Flooding issues in the City include the following:

# An aging Storm Water Runoff system in need of major repair, i.e. relining, installation of catch basins,

larger piping installation

# The need to complete a major cleanout of our Storm Water Runoff system

# The need to install filtration devices throughout the system

# The need to coordinate such efforts with East Orange and West Orange, both of whom share the same

Storm Runoff system with the City of Orange Township

The City has identified four areas that are directly affected by flooding issues:

# East Ward

o Central Avenue/ Orange Park area, which includes Central Avenue, Oakwood Avenue,

Orange Park, and Hickory Street. This is the eastern end of a designated evacuation route.

o Central Avenue (West Orange Border). This is the western end of a designated evacuation

route.

# North Ward

o Lakeside Avenue/ High Street area, which includes Cleveland Street, and Gist Place. High

Street is the northern end of a designated evacuation route.

# South Ward - the Valley section. Flooding in this area has called for evacuations, and is responsible

for past incidents of damage to homes and cars. Flooding has been known to last for several days in

this area of the City.

The aforementioned affected areas continuously incur flash-flooding during major thunderstorms with

prolonged or heavy rain storms. In addition, during and after Hurricane Irene, the aforementioned affected

areas experienced major flooding that required a vast amount of limited local resources to address the situation.

JdlZg @V^ajgZ

During and after Hurricane Sandy, the City experienced a loss of electrical power. The City was unable to use

the following locations as points of distribution, immunization services, DPW central communications, or

centralized older adult services for nine days:

# Orange City Hall, 29 North Day Street - Located within City Hall are the Department of Health and

Older Adult Services, and central communications for the Department of Public Works. The

Department of Health and Older Adult Services has a medicine/ immunization storage area that

requires 24-hour refrigeration.

# Orange Fire Department Headquarters, 419 Central Avenue - There is currently an older generator

providing backup electrical power to this location that is more than 20 years old, and in need of
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replacement. A loss of power at this location will remove our ability to activate our secondary

Emergency Operation Center in the event that our primary Emergency Operations Center is

unreachable, and to provide adequate Emergency Shelter for First Responders. In addition, a loss of

power at this location will hamper our ability to provide adequate fire suppression service, and backup

Emergency Medical Services.

# Orange Fire Department Station #2, 257 Washington Street - There is currently no generator to

provide backup power to this location. Due to the loss of electrical power at this location during and

after Hurricane Sandy, we were unable to utilize this location for Emergency Shelter for First

Responders, backup Emergency Medical Services, or staging for nine days.

# City of Orange Township Water Well Pumps 2, 3, 4, South Mountain Reservation - There is currently

no generator to provide backup power to these locations.

The winds generated by Hurricane Irene and Hurricane Sandy, as well as the increased weights of ice and

snow on the trees during the Halloween Storm of 2011, and the Halloween Storm of 2012, were responsible

for the downing of aging and very large trees.

During Hurricane Sandy and Hurricane Irene, because of those down trees, which led to a total loss of power,

the City lost all water pumping capabilities from these wells.

The loss of these pumps caused the City to have to operate on a three-day supply of water reserves from within

their main pumping station in the City of Orange Township, which does have a generator for backup power.

In addition, the falling trees, hampered the ability to access these pumping facilities, and presented a safety

hazard to Water Department personnel who were attempting to reach those pump locations with rented/

portable commercial generators.

The City was down to less than one and half days of water supply by the time the City was able to reach these

three pumping stations, and was able to get two of the three stations working with rented/ portable commercial

generators.

The aforementioned lack of back-up power to these facilities ultimately hampered our efforts to maintain

operational efficiency, quality of life, and the delivery of a key city service (water supply).

=dciVb^cViZY M^iZh

The City of Orange shares a Brownfield Development area (BDA) with the Township of West Orange. The

Central Valley Brownfield Development Area identifies 25 properties that have either been remediated or need

to be.
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6+.5+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the City of Orange Township.

LST^W 6+.5*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y Local Construction

Official

Zoning Ordinance Y Local Construction

Official

Subdivision Ordinance Y Local Construction

Official

NFIP Flood Damage Prevention

Ordinance

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin Plan

Stormwater Management

Plan/Ordinance

Y Local DPW

Comprehensive Plan / Master Plan/

General Plan

Y Local Planning

Capital Improvements Plan Y Local DPW

Site Plan Review Requirements Y Local Construction

Official

Open Space Plan Y Local Planning

Stream Corridor Management Plan

Watershed Management or Protection

Plan

Y Local Planning

Economic Development Plan Y Local Planning

Comprehensive Emergency

Management Plan

Emergency Response Plan

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Real Estate Disclosure Requirement

Other [Special Purpose Ordinances

(i.e., critical or sensitive areas)]

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the City of Orange Township.

LST^W 6+.5*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Planners or engineers with an understanding of natural
hazards

Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

NFIP Floodplain Administrator Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Surveyor(s) Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Personnel skilled or trained in “GIS” applications Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Ray Wingfield, OEM Coordinator, City of Orange

Grant Writer(s) Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Staff with expertise or training in benefit/cost analysis Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ

Professionals trained in conducting damage
assessments

Y Richard G. Arago, P.E., Executive Vice President
Remington, Vernick + Arango Engineers, Secaucus, NJ
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the City of Orange Township.

LST^W 6+.5*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new

development/homes
NoNo

Incur debt through general obligation bonds Yes

Incur debt through special tax bonds NoNo

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the City of Orange Township.

LST^W 6+.5*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

NP N/A

Public Protection NPNP N/A

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule
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# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Brian Johnson, Muncipal Engineering Contractor, Carroll Engineering

@addY PjacZgVW^a^in MjbbVgn

City of Orange Township currently have 290 NFIP policies in force. Insured properties are worth $61,83,500

and total in-force premiums are $527,751. As of August 31, 2013, 158 claims have been filed with 117

closed, 0 open losses, and 41 Closed With Out Pay (CWOP). The total amount in claims paid out was

$954,986. Records of damage are well-kept and maintained.

LZhdjgXZh

As per the Flood Damage Prevention Ordinance, the Construction Code official is the floodplain manager.

Responsibilities include reviewing permits for new development are compliant with floodplain ordinances.

Current barriers to running an effective floodplain management program include insufficient, funding, staffing,

and training.

=dbea^VcXZ B^hidgn

City of Orange Township is in good standing in the NFIP. The current floodplain manager, Brian Johnson, is

unsure when the most recent Community Assistance Visit (CAV) took place. He does not see a need to

schedule a CAV at this time.

LZ\jaVidgn

Current floodplain management ordinances and regulations meet FEMA and New Jersey minimum

requirements. Additional training and information on running a floodplain management program and joining

the Community Rating System (CRS) would be welcomed.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None at this time.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The City of Orange shares a Brownfield Development Area (BDA) with the Township of West Orange. The

Central Valley BDA identifies 25 properties that have either been remediated or need to be.

The City has a Master Plan which is the legal roadmap to planning for appropriate and safe land development.

The City has no mitigation element in its Master Plan. The hazard mitigation plan will be used to guide the

addition of hazard information for inclusion in the next Master Plan update. See new mitigation action

‘Orange-17’ in Table 9.18-11.
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6+.5+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+.5*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: PSE&G substations at Lakeside and
Cleveland

Discontinue

A study has been conducted as to the issues
surrounding the flooding in this area by the local

water utility. PSE&G is the lead for this initiative and
the City will continue to work with PSE&G to

understand the status of this project.

2: PSE&G substation at Nassue and S.
Jefferson

Discontinue

A study has been conducted as to the issues
surrounding the flooding in this area by the local

water utility. PSE&G is the lead for this initiative and
the City will continue to work with PSE&G to

understand the status of this project.

3: Orange Park wells Continuous

A study has been conducted as to the issues
surrounding the flooding and terrorism in this area by

OEM and the local water utility. The City will
continue to work with United Water to secure funding
for target hardening of this facility and area flooding.

4: Gist Place wells Continuous

A study has been conducted as to the issues
surrounding the flooding and terrorism in this area by

OEM and the local water utility. The City will
continue to work with United Water to secure funding
for target hardening of this facility and area flooding.

5: Civil disturbances at high school Discontinue

Although there continues an off and on problem, this
issue does not rise to the level of involvement by

OEM. Ongoing collaboration continues between OPD
and the Or Bd. of Ed with regards to this matter. This

initiative will not be carried over into the current
mitigation strategy.

6: NJ Transit power substation Discontinue

This property is owned and managed by New Jersey
Transit, and should be addressed by their OEM

Department. This initiative will not be carried over
into the current mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

None at this time.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The City participated in a mitigation action workshop in March 2014 and was provided the following FEMA

publications to use as a resource as part of their comprehensive review of all possible activities and mitigation

measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for Floodprone
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Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural Hazards’

(January 2013). In June 2014, the Township participated in a second workshop and was provided the results to

the risk assessment to further assist with the identification of mitigation actions.

Table 9.18-11 summarizes the comprehensive-range of specific mitigation initiatives the City would like to

pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried

forward for this plan update. These initiatives are dependent upon available funding (grants and local match

availability) and may be modified or omitted at any time based on the occurrence of new hazard events and

changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS mitigation

action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation

measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.18-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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6+.5+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+.5+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the City of Orange Township that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the City of Orange Township has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+.5+6 9VV[f[a`S^ <a__W`fe

None at this time.
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?[YgdW 6+.5*.+ <[fk aX HdS`YW Lai`eZ[b ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).-
DVcjVgn .,-1

?[YgdW 6+.5*/+ <[fk aX HdS`YW Lai`eZ[b ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)..
DVcjVgn .,-1

Action Number: Orange City-1 (NEW/LOI)
Mitigation Action/Initiative: City of Orange water well pumps

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef !./-)---

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)./
DVcjVgn .,-1

Action Number: Orange City-1 (NEW/LOI)
Mitigation Action/Initiative: City of Orange water well pumps

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).0
DVcjVgn .,-1

Action Number: Orange City-2 (NEW/LOI)
Mitigation Action/Initiative: City of Orange flood easement project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef !.)1--)---

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).1
DVcjVgn .,-1

Action Number: Orange City-2 (NEW/LOI)
Mitigation Action/Initiative: City of Orange flood easement project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 0

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).2
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/LOI)
Mitigation Action/Initiative: Orange City Hall generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef !1-)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).3
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/LOI)
Mitigation Action/Initiative: Orange City Hall generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).4
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/LOI)
Mitigation Action/Initiative: City of Orange Fire Department generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef !5-)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4).5
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/LOI)
Mitigation Action/Initiative: City of Orange Fire Department generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk - Q^aa Vaadl i]^h Xg^i^XVa [VX^a^in id gZbV^c deZgVi^dcVa Yjg^c\ edlZg djiV\Zh*

IdabWdfk

IdafWUf[a`
,

N]^h egd_ZXi l^aa ]VkZ cd h^\c^[^XVci Z[[ZXi dc gZYjX^c\ YVbV\Z id i]Z P^aaV\Z BVaa
higjXijgZ*

<aef*>XXWUf[hW`Wee - N]^h egd_ZXi ^h Xdch^YZgZY ]^\]an Xdhi)Z[[ZXi^kZ

LWUZ`[US^ -
N]ZgZ VgZ cd iZX]c^XVa ^hhjZh VhhdX^ViZY l^i] i]Z egd_ZXi( VcY l^i] gdji^cZ

bV^ciZcVcXZ l^aa egdk^YZ adc\ iZgb egdiZXi^dc V\V^chi edlZg ^ciZggjei^dch*

Ia^[f[US^ - N]^h egd_ZXi ^h hjeedgiZY Wdi] ejWa^XVaan VcY eda^i^XVaan*

EWYS^ - N]Z bjc^X^eVa^in ]Vh [jaa aZ\Va Vji]dg^in id ^beaZbZci i]^h egd_ZXi*

?[eUS^ , N]Z idlc XVc XjggZcian [jcY i]Z adXVa bViX] ^[ V \gVci lZgZ VlVgYZY*

>`h[da`_W`fS^ - N]ZgZ VgZ cd Zck^gdcbZciVa XdchigV^cih VhhdX^ViZY l^i] i]^h egd_ZXi*

KaU[S^ - N]^h egd_ZXi WZcZ[^ih Vaa hZXidgh d[ i]Z Xdbbjc^in ZfjVaan*

9V_[`[efdSf[hW -
N]Z Ndlc ]Vh Vaa VYb^c^higVi^kZ VcY iZX]c^XVa gZhdjgXZh cZXZhhVgn id ^beaZbZci i]^h

egd_ZXi

Fg^f[*ASlSdV - N]^h egd_ZXi egdk^YZh egdiZXi^dc V\V^chi bjai^eaZ ]VoVgYh*

L[_W^[`W - N]Z egd_ZXi XVc WZ ^beaZbZciZY l^i]^c dcZ nZVg dcXZ [jcY^c\ ^h hZXjgZY*

9YW`Uk <ZS_b[a` -
N]Z Ndlc MjeZgk^hdg VcY ?bZg\ZcXn GVcV\ZbZci =ddgY^cVidg VgZ i]Z aZVYh [dg i]^h

Xg^i^XVa egd_ZXi*

HfZWd <a__g`[fk

HT\WUf[hWe
-

N]^h egd_ZXi hjeedgih i]Z Ndlcqh Xdbb^ibZci id egdk^YZ jc^ciZggjeiZY Xg^i^XVa
hZgk^XZh id i]Z^g gZh^YZcih( eVgi^XjaVgan ^c i^bZh d[ cVijgVa Y^hVhiZgh VcY di]Zg

ZbZg\ZcX^Zh*

LafS^ -.

Id[ad[fk

%A[YZ,FWV,Eai&
B^\]



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/,
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #2

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Idhh d[ lViZg ejbe^c\ XVeVW^a^i^Zh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ lViZg hjeean

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! /2)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/-
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #2

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/.
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #3

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Idhh d[ lViZg ejbe^c\ XVeVW^a^i^Zh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ lViZg hjeean

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! /2)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)//
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #3

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/0
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #4

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Idhh d[ lViZg ejbe^c\ XVeVW^a^i^Zh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ lViZg hjeean

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! /2)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/1
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Back-up power generator installation for water pumping station #4

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ -1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/2
DVcjVgn .,-1

Action Number: Orange City- 3 (NEW/LOI)
Mitigation Action/Initiative: Back-up power generator installation for City Hall

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Idhh d[ bjc^X^eVa hZgk^XZh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ bjc^X^eVa hZgk^XZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! 42)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/3
DVcjVgn .,-1

Action Number: Orange City- 3 (NEW/LOI)
Mitigation Action/Initiative: Back-up power generator installation for City Hall

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/4
DVcjVgn .,-1

Action Number: Orange City- 3 (NEW/AW)
Mitigation Action/Initiative: Replacement of back-up power generator for Orange Fire Headquarters

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 FciZggjeiZY bjc^X^eVa [^gZ hZgk^XZ

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ bjc^X^eVa hZgk^XZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! 2-)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)/5
DVcjVgn .,-1

Action Number: Orange City- 3 (NEW/AW)
Mitigation Action/Initiative: Replacement of back-up power generator for Orange Fire Headquarters

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)0,
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Replacement of back-up power generator for Orange Fire Station #2

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 FciZggjeiZY bjc^X^eVa [^gZ hZgk^XZ

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @dci^cjVcXZ d[ bjc^X^eVa hZgk^XZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZhedchZ [gdb IgVc\Z @^gZ BK ) LZhedchZ i^bZ

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
B`efS^^Sf[a` aX S TSU]* gb baiWd YW`WdSfad

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& Eaee aX Xg`Uf[a`, bdah[e[a`

>ef[_SfWV <aef ! 2-)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z C^gZ AZeVgibZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 0 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @jcY^c\ hdjgXZ ^YZci^[^ZY* @jcY^c\ VaadXViZY*
AgVci Veea^XVi^dc+ heZcY^c\ eaVc WZ^c\ egZeVgZY Vi i]^h i^bZ*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)0-
DVcjVgn .,-1

Action Number: Orange City-3 (NEW/AW)
Mitigation Action/Initiative: Replacement of back-up power generator for Orange Fire Station #2

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)0.
DVcjVgn .,-1

Action Number: Orange City-4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Lakeside Avenue/High Street area

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 CaddY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

MgdeZgin YVbV\Z) MdiZci^Va hjWhiVi^dc edlZg Y^hgjei^dc) VcY BkVXjVi^dc
gdjiZ XaZVgVcXZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Kfad_ iSfWd UZS``W^ VWTd[e, hWYWfSf[a` dW_ahS^) VWTd[e X[^fWd

[`efS^^Sf[a` S`V [`XdSefdgUfgdW dWbS[d

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& IdabWdfk VS_SYW) W^WUfd[US^ baiWd) VS_SYW fa WhSUgSf[a` daSV

>ef[_SfWV <aef ! 2--)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 2 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @addY^c\ =VjhZ+ =dhi MijYn =dcYjXiZY*
@jcY^c\ hdjgXZ ^YZci^[^ZY* FZiiZg d[ CciZci id ;eean [dg @jcY^c\ hjWb^iiZY*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)0/
DVcjVgn .,-1

Action Number: Orange City-4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Lakeside Avenue/High Street area

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)00
DVcjVgn .,-1

Action Number: Orange City- 4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Valley Area

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 CaddY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

MgdeZgin YVbV\Z) MdiZci^Va hjWhiVi^dc edlZg Y^hgjei^dc) VcY BkVXjVi^dc
XaZVgVcXZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Kfad_ iSfWd UZS``W^ VWTd[e, hWYWfSf[a` dW_ahS^) VWTd[e X[^fWd

[`efS^^Sf[a` S`V [`XdSefdgUfgdW dWbS[d

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&
IdabWdfk VS_SYW) W^WUfd[US^ baiWd ^aee) Z[`VdS`UW aX WhSUgSf[a`

WXXadfe

>ef[_SfWV <aef ! 2--)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 2 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @addY^c\ =VjhZ+ =dhi MijYn =dcYjXiZY*
@jcY^c\ hdjgXZ ^YZci^[^ZY* FZiiZg d[ CciZci id ;eean [dg @jcY^c\ hjWb^iiZY*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Orange City- 4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Valley Area

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)02
DVcjVgn .,-1

Action Number: Orange City-4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Central Avenue (West Orange border)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 CaddY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
MgdeZgin YVbV\Z) VcY BkVXjVi^dc gdVY XaZVgVcXZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Kfad_ iSfWd UZS``W^ VWTd[e, hWYWfSf[a` dW_ahS^) VWTd[e X[^fWd

[`efS^^Sf[a` S`V [`XdSefdgUfgdW dWbS[d

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& IdabWdfk VS_SYW) Z[`VdS`UW aX WhSUgSf[a` WXXadfe

>ef[_SfWV <aef ! 2--)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 2 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @addY^c\ =VjhZ+ =dhi MijYn =dcYjXiZY*
@jcY^c\ hdjgXZ ^YZci^[^ZY* FZiiZg d[ CciZci id ;eean [dg @jcY^c\ hjWb^iiZY*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Orange City-4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Central Avenue (West Orange border)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW -1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS
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Action Number: Orange City- 4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Central Avenue (East Orange border)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 CaddY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
MgdeZgin YVbV\Z) VcY BkVXjVi^dc gdVY XaZVgVcXZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Kfad_ iSfWd UZS``W^ [`XdSefdgUfgdW dWbS[d

9Uf[a`,Ida\WUf <SfWYadk KfdgUfgdW, B`XdSefdgUfgdW

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& IdabWdfk VS_SYW) Z[`VdS`UW aX WhSUgSf[a` WXXadfe

>ef[_SfWV <aef ! 2--)---

Id[ad[fk' E^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` @^in d[ LgVc\Z AZeVgibZci d[ MjWa^X Sdg`h

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
EVoVgY J^i^\Vi^dc DgVci Mgd\gVb

L[_W^[`W Xad <a_b^Wf[a` 2 nZVgh

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /)-0)-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 @addY^c\ =VjhZ+ =dhi MijYn =dcYjXiZY*
@jcY^c\ hdjgXZ ^YZci^[^ZY* FZiiZg d[ CciZci id ;eean [dg @jcY^c\ hjWb^iiZY*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Orange City- 4 (NEW/AW)
Mitigation Action/Initiative: Flooding easement- Central Avenue (East Orange border)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW -1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)1,
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Action Number: Orange City-4 (OLD 3)
Mitigation Action/Initiative: Orange Park wells

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 PZggdg^hb

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk KBI

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
>j[ef[`Y

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Qc^iZY SViZg @dbeVcn) @^in Bc\^cZZg^c\ AZeVgibZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
Qc^iZY SViZg @dbeVcn) DgVcih

L[_W^[`W Xad <a_b^Wf[a` . nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Orange City-4 (OLD 3)
Mitigation Action/Initiative: Orange Park wells

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#&-/ 2MW\ RJ =UEQKI ARZQVLMS

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-4)1.
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Action Number: Orange City-4 (OLD 4)
Mitigation Action/Initiative: Gist Place wells

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 CaddY VcY PZggdg^hb

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk KBI

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
>j[ef[`Y

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Qc^iZY SViZg @dbeVcn) @^in Bc\^cZZg^c\ AZeVgibZci

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe
Qc^iZY SViZg @dbeVcn) DgVcih

L[_W^[`W Xad <a_b^Wf[a` . nZVg

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Orange City-4 (OLD 4)
Mitigation Action/Initiative: Gist Place wells

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#&./ 1RURXKL RJ ?RVIOEQH
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6+.6 ;adagYZ aX JaeW^S`V

This section presents the jurisdictional annex for the Borough of Roseland.

6+.6+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of
contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Tom Jacobsen, Construction Official/Floodplain Manager
300 Eagle Rock Avenue, Roseland, NJ 07068
Phone: (973) 403-6048
E-mail: construction@roselandnj.orgconstruction@roselandnj.org

Gary Schall, Superintendent Public Works
300 Eagle Rock Avenue, Roseland, NJ 07068
Phone: (973) 226-6565
E-mail: gschall@roselandnj.orggschall@roselandnj.org

6+.6+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Borough of Roseland was 5,819.

EaUSf[a`

According to the U.S. Census Bureau, the Borough has a total land area of 3.56 square miles, of which 3.539
square miles is land and 0.021 square miles is water.

;d[WX A[efadk

Roseland became independent of Livingston in 1908 with the assistance of Bill Teed. With the increasing size
of Roseland’s population, the people needed more resources than Livingston was willing to provide. The
development of Roseland is attributed to the impact of the Becker Farm with the nearly 1,200 acres it once
occupied. This area is now home to many large corporate office complexes and Residential Condominium
Complexes (Borough of Roseland, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

Roseland Borough operates using a Borough form of government with a Mayor, Council, and Administrator
(Borough of Roseland, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure
development that are identified for the next five (5) years in the municipality. Refer to the map in section
9.19.8 of this annex which illustrates the hazard areas along with the location of potential new development.

LST^W 6+.6*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

adad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Avalon Bay
Communities, Inc.

Residential 136 units B: 32 L: 13
Wildfire:
Moderate

0.2% Flood
App.
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LST^W 6+.6*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Avalon Bay
Subdivision, Locust

Avenue
Residential 130

55 Locust Avenue
B: 32 L: 13

Wildfire: Low
130 unit

apartment
complex rentals

Eagle Rock Avenue B-1
zone office

development
Commercial 1

161 Eagle Rock
Avenue

B: 38 L: 56
NEHRP: D

Multi-office;
6,000 square feet

Woodland Road
redevelopment office

site
Unknown Unknown

9 Woodland Road
B: 21 L: 1.1

None Unknown

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+.6+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of
this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology
of events that have affected the County and its municipalities. For the purpose of this plan update, events that
have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard
events in the community. Information regarding specific damages is included, if available, based on reference
material or local sources. This information is presented in the table below. For details of these and additional
events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+.6*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX

9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20,
2007

Severe Storms
and Inland and

Coastal Flooding
DR-1694 Yes Numerous road closures in the Borough

August 15, 2008 Lightning N/A N/A

Power outages throughout the Borough;
lightning struck and damaged the First Aid

Building and the Fire/DPW building. There was
also damage to the Canoe Brook Pump Station.

March 12 –
April 15, 2010

Severe Storms
and Flooding

DR-1897 Yes

Road closures throughout the Borough; some
residual damage noted to footing of Second

Avenue culvert and at the head wall to Locust
Avenue culvert. Several homes flooded on

Martha Road, Thackeray Drive, Second Avenue,
Passaic Avenue, Gates Avenue, Mitchell

Avenue, and Monroe Avenue. Some
Commercial area flooding such as Woodland
Road and Steel Court affecting structures and

flooding various businesses.

December 26-
27, 2010

Winter Storm and
Snowstorm

DR-1954 Yes
Road closures throughout the Borough with

flooding occurring on Steel Court and woodland
Road affecting Businesses.

August 26 –
September 5,

2011
Hurricane Irene

EM-3332
DR-4021

Yes
Yes

Evacuations of several homes and moved the
residents to a regional shelter. Numerous road
closures. The sewer station was incapacitated

due to inflow and infiltration. There was
damage to the footings of the Second Avenue
culvert as well. The municipal building and
residents flooded. There were damages to
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LST^W 6+.6*/+ ASlSdV >hW`f A[efadk

=SfWe aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX

9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

municipal structures due to roof leaks. With
Commercial businesses affected and flooded in

the Woodland Road Steel Court area.

October 29,
2011

Severe Storm
(Snow and Ice)

DR-4048 Yes

Several residents were evacuated from their
homes to alternate living arrangements.
Numerous road closures throughout the

Borough. Power outages to the entire Borough
for up to seven days and fourteen days for

residents along Pine Road. There was damage to
the Canoe Brook pump station and damaged
communication systems from water tank to

Essex Fells Well House 1. The generator shed at
the first aid building was damaged by a fallen
tree. Many homes damaged or crushed due to

trees.

October 26 –
November 8,

2012
Hurricane Sandy

EM-3354
DR-4086

Yes
Yes

Several residents were evacuated and moved to a
regional shelter. Power outages throughout;
roads closed; pump houses damaged from

electrical surges; and tree damage to several and
residential locations along Pine Road affected no

power for two weeks.
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6+.6+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s
vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking
in the Borough of Roseland. For additional vulnerability information relevant to this jurisdiction, refer to
Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Borough of
Roseland.

LST^W 6+.6*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion
RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought
Damage estimate not available Occasional 1818 Medium

Earthquake 500-year MRP: $930,976
Occasional 22 Medium

2,500-year MRP: $20,194,012
Extreme
Temperature Damage estimate not available Frequent 2727 Medium

Flood
1% Annual Chance: $21,002,571 Frequent 18 Medium

Geological
Hazards

Exposed to Class B andExposed to Class B and
Class C:

$628,200 Rare 6 Low

Severe Storm
100-Year MRP: $526,209

Frequent 48 High500-year MRP: $4,361,507
Annualized: $45,941

Winter Storm 1% GBS: $8,116,137
Frequent 5454 High

5% GBS: $40,580,685

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$41,306,200 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease
Outbreak

Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
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Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-
X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[

XdciZcih+
Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Borough of Roseland.

LST^W 6+.6*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Roseland,
Borough of

4040 1616 $102,124.00 0 0 1818 2323 1717

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ

<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA
flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+.6*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.# 9``gS^ <ZS`UW >hW`f -+/# 9``gS^ <ZS`UW >hW`f

<
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g
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fkk

;
g
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fW

d
I

^S
`

f

<
a

g
`

fk

;
g

[^
V

[`
Y

I
a

fS
T

^W

O
S
fW

d
I

^S
`

f

Borough of Roseland 1 1 1 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), Flooding within the Borough of
Roseland occurs as a consequence of heavy rains usually resulting from localized thunderstorms and
hurricanes during the summer and fall months. Due to the low permeability of certain soils, the high degree of
development and less than adequate storm sewers in the borough, some areas are subject to frequent flooding
and ponding of surface water. A damaging storm occurred on August 2, 1973, creating considerable overbank
flooding along Passaic River, Foulerton's Brook, North Branch Foulerton's Brook, and Canoe Brook. This
flood on Passaic River had an estimated return period of 83 years. Flooding associated with this storm caused
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traffic interruptions, property damage, siltation of streambeds, and erosion of embankments. Hurricane
Irene on August 29-30, 2011, caused flooding on Passaic River and was estimated to have a 16-year return
period (FEMA FIS 2014).

Problem flooding locations in Roseland identified at various times include area along Foulerton's Brook at
Locust, Second, Third, and Fourth Avenues, all of which have experienced flooding during severe rainstorms.
There are other areas along North Branch Foulerton's Brook at Gates, Mitchell, and Godfrey Avenues,
Plymouth Place, Freeman Street, and Condit Court where overbank erosion occurred during the August 1973
storm (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY

Roseland Borough experiences flooding that affect commercial, residential and Borough-owned properties.
Properties previously damaged during flood and wind events have been identified in the East, Central, and
West ends of the Borough. Undersized culverts and the inability for floodwaters to pass through the areas
contribute to flood issues. Properties located along the South Branch of the Foulerton Brook in the West end
have experienced repetitive flood losses.

Other areas of flooding in the Borough include:

# The east end of the Borough has experienced repeated flooding in localized areas affecting both
residential and borough-owned properties. These areas are identified flood areas (Zone X and AE) by
the NFIP FIRM maps. Several losses re-occurred to multiple dwellings in this area related to major
storms and associated flooding.

# The central area of the Borough has also experienced repeated flooding of several residential
properties along the Zone X and Zone AE class areas as indicated by the NFIP FIRM maps. Several
losses reported in this area as both flooding and wind damage due to storm events on a re-occurring
basis.

# The west end of the Borough has repeated flooding occurring along particular sections of the brook
corridor, identified as the South Branch of Foulerton Brook, and depicted within the Zone AE and
Zone X on the NFIP maps. Several homes in this lower elevation of the Borough and positioned
along the Brook have experienced reoccurring flooding from major storm events over the past years.
Certain homes have reoccurring flooding due to an undersized channel that causes flooding of
neighboring properties.

# Undersized culvert on Birch Drive in the Borough and flooding is promoted during heavy storm
events. This area has been subject to repeat flooding of certain properties during various storm events
due to this undersized culvert.

# Flooding along Woodland Road and Steel Court affects businesses in the Borough and various
residential properties in the neighboring town of West Caldwell. This is predominately due to a run of
undersized pipe.

Bjgg^XVcZ

As a result of both Hurricanes Irene and Sandy, flooding and high winds caused power lines to fall, trees to fall
onto houses, and close roads throughout Roseland Borough. Damage was sustained at both municipal-owned
properties and private residences.
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6+.6+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Borough of Roseland.

LST^W 6+.6*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code S FdXVa =dchigjXi^dc

Zoning Ordinance Y Local Zoning

Subdivision Ordinance Y Local Borough

Special Purpose Ordinances N

Growth Management Y Local
Planning

Board
Master Plan

Floodplain Management / Basin
Plan

Y State State

Stormwater Management
Plan/Ordinance

Y Local, State DPW, Eng. Storm Water Management Plan

Comprehensive Plan / Master
Plan

Y Local
Planning

Board
Master Plan and Updates

Capital Improvements Plan Y Local Administration

Site Plan Review Requirements Y
Local,
County

Zoning ,
Planning

Board

Habitat Conservation Plan N

Economic Development Plan N

Emergency Response Plan Y
Local,
County

OEM

Shoreline Management Plan N

Post Disaster Recovery Plan N

Post Disaster Recovery
Ordinance

N

Real Estate Disclosure req.

Other Codes/Ordinances: (e.g.
steep slope ordinance, local
waterfront revitalization plan)

Y Local Engineering
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LST^W 6+.6*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Reformulation Study Y Local Council

Environmental Study Y Local
Councl,
Planning

Board

NFIP Flood Damage ProtectionNFIP Flood Damage Protection
Ordinance

NFIP - Freeboard

NFIP - Cumulative SubstantialNFIP - Cumulative Substantial
Damages

Other Plans:

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Borough of Roseland.

LST^W 6+.6*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y DPW Engineering

Engineer(s) or Professional(s) trained in
construction practices related to buildings and/or
infrastructure

Y Consulting Engineer, Construction official

Planners or engineers with an understanding of
natural hazards

Y Borough Engineer-Consultant

NFIP Floodplain Administrator Y Ralph Tango, P.E., Borough Engineer

Surveyor(s) N

Personnel skilled or trained in “GIS” applications Y Consulting Engineer

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y John Matheis, OEM Coordinator

Grant Writer(s) Y Consulting Engineer

Staff with expertise or training in benefit/cost
analysis

N

Professionals trained in conducting damage
assessments

Y Construction official
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Borough of Roseland.

LST^W 6+.6*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Through Specific Assessment

User fees for water, sewer, gas or electric service No

Impact Fees for homebuyers or developers of new
development/homes

NoNoNo

Incur debt through general obligation bonds

Incur debt through special tax bonds

Incur debt through private activity bonds

Withhold public expenditures in hazard-prone areas

Mitigation grant programs Yes

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Borough of Roseland.

LST^W 6+.6*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its
vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s
capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are
used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class
applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property
insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,
and class 10 representing no classification benefit. Firewise classifications include a higher classification when
the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a
recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at
http://www.isomitigation.com/ppc/0000/ppc0001.html
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# The National Weather Service Storm Ready website at
http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Ralph Tango, P.E., Borough Engineer

@addY PjacZgVW^a^in MjbbVgn

Roseland Borough currently has 40 NFIP policies in force with 44 residential units affected by previous flood
events. Previous losses have included cars and portions of dwellings. Vulnerable structures in residential,
commercial, and Borough-owned properties located in both X and AE zones. 21 claims have been made of
which 17 have been closed out. Payments totaled $134,220.

LZhdjgXZh

Chapter X of the Local Code identifies the Construction Code Official as the floodplain manager.
Responsibilities of the floodplain administrator include permit reviews for new development. Barrier to
running an effective floodplain management program include not enough staff, lack of formal training in
floodplain management, and budgetary constraints.

=dbea^VcXZ B^hidgn

Not available at this time.

LZ\jaVidgn

Not available at this time.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Not identified a this time.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-
day local government operations. As part of this planning effort, each community was surveyed to obtain a
better understanding of their community’s progress in plan integration. A summary is provided below. In
addition, the community identified specific integration activities that will be incorporated into municipal
procedures.

The Borough has incorporated flood protection and stormwater management measures with the Master Plan,
and subsequent re-examination reports, and land development ordinances. These municipal provisions
reference NJDEP and FEMA regulations and standards. The Land Use Ordinances are implemented during
the review of Land Development applications and building permit acquisitions.

The Township has their ordinances and flood protection measures available on their website. Please visit the
Borough of Roseland’s website at http://www.roselandnj.org for further information (FEMA FIS 2014).

The Borough will consider hazard mitigation projects identified in this HMP when constructing upcoming
operating and capital improvement budgets.
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6+.6+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and
prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.
Actions that are carried forward as part of this plan update are included in the following subsection in its own
table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as
such in the following table and may also be found under ‘Capability Assessment’ presented previously in this
annex.

LST^W 6+.6*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Birch Drive Culvert Replacement
project. Please provide additional
information outlining this project.

No Progress. Discontinued. This project was investigated by the
Borough and brought to the NJDEP for a

preliminary review of the project to
obtain the likelihood of permit

acquisition for the replacement of the
culvert. Unfortunately, NJDEP

indicated a permit for increasing the
culvert to a correctable size would not
be obtainable. Therefore, this project

will be discontinued.

2: Eagle Rock Avenue Bridge
Replacement Project over Passaic

River.

No Progress. Carried forward. Funding was given to Morris County to
replace the bridge but it will not be

elevated under this project. This
initiative will be carried over to the

current mitigation strategy.

3: Steel Court and Woodland Road
Drainage System Improvement.

No Progress. Carried forward. No progress in physical replacement but
channel was cleaned and a bar rack
installed to prevent future clogging

internal to pipe. This initiative will be
carried over to the current mitigation

strategy.

4: Second Avenue Flooding Relief
Project.

No Progress. Carried forward. Channel clearing completed and County
and Borough have performed structural

review of Culvert. Boswell did a
Preliminary Study for most effective

method improvements on behalf of the
County. This initiative will be carried
over to the current mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The municipality identified the following mitigation initiatives that have been completed; however, they were
not included in the previous mitigation strategy:

# The raising of the Passaic River Bridge at Eagle Rock Avenue, joining Essex County to Morris
County, and to eliminate roadway closures of Eagle Rock Avenue during severe rain events. The
bridge is scheduled to be repaired, the bridge is not being raised to eliminate the flooding conditions to
which occur. Morris County was given the funding to handle the reconstruction of the bridge, not
Essex County. This project was a regional project as it would assist in continued use of a major
commuter traffic conveyance through the County Roadway and by-pass for Route 280. Given the
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investment of funds already issued by the government for the repair of the bridge, with insufficient
change in elevation that will not help in abating flooding conditions in this area, and whereas further
adjustment and modification to the bridge would have to be done requiring additional funding for
alternate construction and floodway modifications to prevent flooding during heavy storm conditions.
This project shall be reduced and the request modified to changes to the embankments boarding the
roadway immediately on the Roseland side of the bridge to hold back floodwaters from entering the
road and block the access to traffic for extended periods of time after a given heavy rain event.

# Roseland has recognized the need for proper floodplain management, and the community adopted a
resolution on April 15, 1975. This resolution established land use and control measures to reduce all
new construction or substantial improvements, including prefabricated and mobile homes. Any new
construction or substantial improvements are to be made reasonably safe from flooding and to be
located so as to minimize flood damage (FEMA FIS 2014).
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IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Borough participated in a mitigation action workshop in March 2014 and was provided the following
FEMA publications to use as a resource as part of their comprehensive review of all possible activities and
mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for
Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural
Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the
results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.19-11 summarizes the comprehensive-range of specific mitigation initiatives the Borough would like
to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions
carried forward for this plan update. These initiatives are dependent upon available funding (grants and local
match availability) and may be modified or omitted at any time based on the occurrence of new hazard events
and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS
mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and
mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of
mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the
14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below
summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.19-12 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan
update.



@
I
GW

MR
Q

.
#&

.
/
1

R
UR

X
K

L
R
J
?

R
VI

OE
Q

H

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*-

5
)-

1
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+.
6

*.
-

+
I

da
b

a
eW

V
A

S
l
S
d
V

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W
e

G
^i

^\
Vi

^d
c

Cc
^i

^V
i^

k
Z

;
e

e
a^
Zh

id
H

Zl
Vc

Y
+
d
g

?
m^

hi
^c

\
M
ig

j
Xi

j
gZ

h'
B

V
oV

gY
%h

&
G

^i
^\

Vi
Z
Y

A
d
Va

h
V
c

Y
I

W
_Z

Xi
^k

Z
h

G
Z
i

F
Z
VY

V
c

Y
M
j

e
e
d
gi

;
\
Zc

X^
Z
h

?
hi

^b
Vi

ZY
<

Z
c

Z
[^

ih
?

hi
^b

Vi
ZY

=
d
hi

M
d
j
gX

Z
h

d
[

@
j
c

Y
^c

\
N

^b
Za

^c
Z

J
g^

d
g^

in

R
os

el
an

d-
1

(N
E

W
/L

O
I)

O
bt

ai
n

ba
ck

u
p

po
w

er
to

en
su

re
co

nt
in

u
it

y
of

op
er

at
io

n
s

o
f

tr
an

sp
or

ta
ti

o
n/

in
fr

as
tr

uc
tu

re
.

T
he

fo
ll

ow
in

g
h

as
be

en
id

en
ti

fi
ed

at
th

is
ti

m
e:

R
os

el
an

d
tr

af
fi

c
si

gn
al

ge
ne

ra
to

rs
.

N
A

A
ll

1
.2

2
.1

O
E

M
H

ig
h

M
ed

iu
m

$
15

,5
0

0
H

M
G

P
S

h
or

t
T

er
m

D
O

F
H

ig
h

S
IP

E
S

R
os

el
an

d-
2

(N
E

W
/L

O
I)

R
os

el
an

d
cr

it
ic

al
fa

ci
li

ti
es

fu
el

st
o

ra
ge

ta
n

ks
up

g
ra

de
.

N
A

A
ll

1
.2

2
.1

O
E

M
H

ig
h

H
ig

h
$1

0
4,

70
0

H
M

G
P

S
h

or
t

T
er

m
D

O
F

H
ig

h
S

IP
S

P

R
os

el
an

d-
3

(O
L

D
2)

E
ag

le
R

oc
k

A
v

en
u

e
B

ri
d

ge
R

ep
la

ce
m

en
t

P
ro

je
ct

ov
er

P
as

sa
ic

R
iv

er
.

S
ee

ac
co

m
pa

ny
in

g
ac

ti
o

n
w

or
k

sh
ee

t
la

te
r

in
th

is
an

ne
x.

E
x

is
ti

ng
F

lo
od

1
.2

2
.1

C
o

un
ti

es
o

f
E

ss
ex

an
d

M
or

ri
s,

R
os

el
an

d
B

or
ou

gh

H
ig

h
H

ig
h

F
E

M
A

m
it

ig
at

io
n

an
d

25
%

C
ou

nt
y

m
at

ch
in

g

D
ep

en
d

s
o

n
fu

nd
in

g
M

ed
iu

m
S

IP
S

P

R
os

el
an

d-
4

(O
L

D
3)

A
dd

re
ss

th
e

se
ve

re
fl

oo
di

n
g

co
nd

it
io

ns
in

th
e

ar
ea

o
f

W
oo

dl
an

d
R

oa
d

an
d

S
te

el
C

ou
rt

w
hi

ch
ef

fe
ct

s
bo

th
R

o
se

la
nd

an
d

W
es

t
C

al
dw

el
l

pr
o

pe
rt

ie
s;

in
st

al
la

ti
o

n
of

a
se

co
nd

p
ip

e
fo

r
a

d
is

ta
n

ce
o

f
15

0
fe

et

E
x

is
ti

ng
F

lo
od

,
S

ev
er

e
S

to
rm

1
.2

O
E

M
,

E
n

gi
n

ee
ri

ng
D

ep
ar

tm
en

t
H

ig
h

H
ig

h

H
M

G
P

,
F

M
A

,P
D

M
,

S
ta

te
G

ra
nt

op
po

rt
un

it
ie

s

L
on

g
T

er
m

D
O

F
M

ed
iu

m
S

IP
S

P

R
os

el
an

d-
5

(O
L

D
4)

S
ec

o
nd

A
ve

nu
e

F
lo

od
in

g
R

el
ie

f
P

ro
je

ct
.

S
ee

ac
co

m
pa

ny
in

g
ac

ti
o

n
w

or
k

sh
ee

t
la

te
r

in
th

is
an

ne
x.

E
x

is
ti

ng
F

lo
od

1
.2

2
.1

C
ou

n
ty

of
E

ss
ex

,
R

os
el

an
d

B
or

ou
gh

H
ig

h
H

ig
h

F
E

M
A

m
it

ig
at

io
n

an
d

25
%

C
ou

nt
y

m
at

ch
in

g
sh

ar
e.

D
ep

en
d

s
o

n
fu

nd
in

g
H

ig
h

S
IP

S
P

R
os

el
an

d-
6

R
eg

io
na

l
st

re
am

co
rr

id
or

st
ud

y
th

ro
ug

h
th

e
lo

w
er

el
ev

at
io

n
s

o
f

th
e

S
ou

th
B

ra
n

ch
of

F
o

ul
te

ro
n

B
ro

o
k

en
co

m
pa

ss
in

g
th

re
e

co
u

nt
y

-
o

w
ne

d
cu

lv
er

ts
at

ro
ad

cr
o

ss
in

g
s.

N
A

F
lo

od
1

.2
2

.2

O
E

M
E

n
gi

n
ee

ri
ng

D
ep

t
H

ig
h

M
ed

iu
m

H
M

G
P

,
F

M
A

,P
D

M
L

on
g

T
er

m
D

O
F

M
ed

iu
m

L
P

R
P

R

R
os

el
an

d-
7

O
bt

ai
n

ba
ck

u
p

po
w

er
to

en
su

re
co

nt
in

u
it

y
of

op
er

at
io

ns
at

cr
it

ic
al

fa
ci

li
ti

es
.

T
he

fo
ll

ow
in

g

E
x

is
ti

ng
A

ll
1

.2
6

.1
O

E
M

H
ig

h
M

ed
iu

m
H

M
G

P
S

h
or

t
T

er
m

D
O

F
H

ig
h

S
IP

E
S



@
I
GW

MR
Q

.
#&

.
/
1

R
UR

X
K

L
R
J
?

R
VI

OE
Q

H

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*-

5
)-

2
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+.
6

*.
-

+
I

da
b

a
eW

V
A

S
l
S
d
V

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W
e

G
^i

^\
Vi

^d
c

Cc
^i

^V
i^

k
Z

;
e

e
a^
Zh

id
H

Zl
Vc

Y
+
d
g

?
m^

hi
^c

\
M
ig

j
Xi

j
gZ

h'
B

V
oV

gY
%h

&
G

^i
^\

Vi
Z
Y

A
d
Va

h
V
c

Y
I

W
_Z

Xi
^k

Z
h

G
Z
i

F
Z
VY

V
c

Y
M
j

e
e
d
gi

;
\
Zc

X^
Z
h

?
hi

^b
Vi

ZY
<

Z
c

Z
[^

ih
?

hi
^b

Vi
ZY

=
d
hi

M
d
j
gX

Z
h

d
[

@
j
c

Y
^c

\
N

^b
Za

^c
Z

J
g^

d
g^

in

ha
ve

b
ee

n
id

en
ti

fi
ed

at
th

is
ti

m
e:

E
m

er
ge

n
cy

b
ac

k-
up

p
ow

er
fo

r
th

e
O

E
M

bu
il

di
n

g
(1

40
E

ag
le

R
o

ck
A

v
en

ue
).

R
os

el
an

d-
8

T
h

e
B

o
ro

u
gh

w
il

l
co

n
si

de
r

ha
za

rd
m

it
ig

at
io

n
pr

o
je

ct
s

id
en

ti
fi

ed
in

th
is

H
M

P
w

he
n

co
n

st
ru

ct
in

g
up

co
m

in
g

o
pe

ra
ti

n
g

an
d

ca
pi

ta
l

im
p

ro
ve

m
en

t
bu

dg
et

s.

B
o

th
A

ll
A

ll
B

or
ou

gh
H

ig
h

H
ig

h-
L

ow
D

ep
en

d
s

o
n

th
e

p
ro

je
ct

S
ho

rt
M

ed
iu

m
L

P
R

P
R

K
d
iZ

h7
K

d
i

V
aa

V
Xg

d
c
nb

h
V
c
Y

V
W
W
gZ

k^
V
i^

d
c
h

Y
Z[

^c
ZY

W
Za

d
l

V
gZ

^c
Xa

j
Y
ZY

^c
i]

Z
iV

W
aZ

+
'A

d
Zh

i]
^h

b
^i

^\
V
i^

d
c

^c
^i

^V
i^

kZ
gZ

Y
j
XZ

i]
Z

Z[
[Z

Xi
h

d
[
]
V
oV

gY
h

d
c

c
Zl

V
c
Y
,d

g
Zm

^h
i^

c
\

W
j
^a
Y
^c

\
h

V
c
Y
,d

g
^c

[g
V
hi

gj
Xi

j
gZ

=
K

d
i

V
e
e
a^
XV

W
aZ

%K
,>

&
^h

^c
hZ

gi
ZY

^[
i]

^h
Y
d
Zh

c
d
i

V
e
e
an

+

>
Xg

d
c
nb

h
V
c
Y

>
W
W
gZ

k^
V
i^

d
c
h7

@
>

R
@
d
b

b
j
c
^i

n
>

hh
^h

iV
c
XZ

R
^h

^i
@
N

O
@
d
b

b
j
c
^i

n
N

V
i^

c
\

On
hi

Zb
A

M
S

A
Ze

V
gi

b
Zc

i
d
[
M
j
W
a^
X

S
d
g`

h
C
B

J
>

C
ZY

Zg
V
a
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i
>

\
Zc

Xn
C
M
>

C
ad

d
Y
e
aV

^c
>

Y
b

^c
^h

ig
V
id

g
E

J
>

E
V
oV

gY
J

^i
^\

V
i^

d
c

>
hh

^h
iV

c
XZ

K
,>

K
d
i

V
e
e
a^
XV

W
aZ

K
C
FM

K
V
i^

d
c
V
a
C
ad

d
Y

Fc
hj

gV
c
XZ

M
gd

\
gV

b
K

GA
B

M
K

Zl
GZ

gh
Zn

A
Ze

V
gi

b
Zc

i
d
[
B

c
k^

gd
c
b

Zc
iV

a
M
gd

iZ
Xi

^d
c

K
GL

B
J

K
Zl

GZ
gh

Zn
L

[[
^X

Z
d
[
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i

L
B
J

L
[[

^X
Z

d
[
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i

M
d
iZ

c
i^

V
a
C
B

J
>

E
J

>
C
j
c
Y
^c

\
Od

j
gX

Zh
7

C
J

>
C
ad

d
Y

J
^i

^\
V
i^

d
c

>
hh

^h
iV

c
XZ

D
gV

c
i
M
gd

\
gV

b
E

J
D

M
E

V
oV

gY
J

^i
^\

V
i^

d
c

D
gV

c
i
M
gd

\
gV

b
M
A

J
M
gZ

*A
^h

V
hi

Zg
J

^i
^\

V
i^

d
c

D
gV

c
i

M
gd

\
gV

b
N

C
@

N
Ze

Zi
^i

^k
Z

C
ad

d
Y

@
aV

^b
h

D
gV

c
i

M
gd

\
gV

b
ON

I
OZ

kZ
gZ

N
Ze

Zi
^i

^k
Z

I
d
hh

D
gV

c
i

M
gd

\
gV

b

P
^b

Za
^c

Z7
O]

d
gi

.
id

2
nZ

V
gh

I
d
c
\

P
Zg

b
2

nZ
V
gh

d
g

\
gZ

V
iZ

g
L

D
L

c
*\

d
^c

\
e
gd

\
gV

b
A

L
C

A
Ze

Zc
Y
^c

\
d
c

[j
c
Y
^c

\

@
d
hi

h7
?

Zc
Z[

^i
h7

S
]
Zg

Z
V
Xi

j
V
ae

gd
_Z

Xi
Xd

hi
h

]
V
kZ

W
ZZ

c
gZ

V
hd

c
V
W
an

Zh
i^

b
V
iZ

Y
7

I
d
l

9
!.

-
)-

-
-

J
ZY

^j
b

!.
-
)-

-
-

id
!
.
-
-
)-

-
-

E
^\

]
<

!.
-
-
)-

-
-

S
]
Zg

Z
V
Xi

j
V
ae

gd
_Z

Xi
Xd

hi
h

XV
c
c
d
i

gZ
V
hd

c
V
W
an

W
Z

Zh
iV

W
a^
h]

ZY
V
i

i]
^h

i^
b

Z7
I
d
l

M
d
hh

^W
aZ

id
[j

c
Y

j
c
Y
Zg

Zm
^h

i^
c
\

W
j
Y
\
Zi

+M
gd

_Z
Xi

^h
e
V
gi

d
[)

d
g

XV
c

W
Z

e
V
gi

d
[

V
c

Zm
^h

i^
c
\

d
c
*\

d
^c

\
e
gd

\
gV

b
+

J
ZY

^j
b

@
d
j
aY

W
j
Y
\
Zi

[d
g

j
c
Y
Zg

Zm
^h

i^
c
\

l
d
g`

e
aV

c
)W

j
i

l
d
j
aY

gZ
f
j
^g

Z
V

gZ
V
e
e
d
gi

^d
c
b

Zc
i

d
[
i]

Z
W
j
Y
\
Zi

d
g

V
W
j
Y
\
Zi

V
b

Zc
Y
b

Zc
i)

d
g

i]
Z

Xd
hi

d
[
i]

Z
e
gd

_Z
Xi

l
d
j
aY

]
V
kZ

id
W
Z

he
gZ

V
Y

d
kZ

g
b

j
ai

^e
aZ

nZ
V
gh

+
E

^\
]

S
d
j
aY

gZ
f
j
^g

Z
V
c

^c
Xg

ZV
hZ

^c
gZ

kZ
c
j
Z

k^
V

V
c

V
ai

Zg
c
V
i^

kZ
hd

j
gX

Z
%^

+Z
+)

W
d
c
Y
h)

\
gV

c
ih

)[
ZZ

^c
Xg

ZV
hZ

h&
id

^b
e
aZ

b
Zc

i+
B

m^
hi

^c
\

[j
c
Y
^c

\
aZ

kZ
ah

V
gZ

c
d
i

S
]
Zg

Z
e
d
hh

^W
aZ

)V
c

Zh
i^

b
V
iZ

d
[
e
gd

_Z
Xi

W
Zc

Z[
^i

h
%e

Zg
C
B

J
>

ph
W
Zc

Z[
^i

XV
aX

j
aV

i^
d
c

b
Zi

]
d
Y
d
ad

\
n&

]
V
h

W
ZZ

c
Zk

V
aj

V
iZ

Y
V
\
V
^c

hi
i]

Z
e
gd

_Z
Xi

Xd
hi

h)
V
c
Y

^h
e
gZ

hZ
c
iZ

Y
V
h7

I
d
l

;
9

!.
-
)-

-
-

J
ZY

^j
b

!.
-
)-

-
-

id
!.

-
-
)-

-
-

E
^\

]
<

!.
-
-
)-

-
-

S
]
Zg

Z
c
j
b

Zg
^X

V
ae

gd
_Z

Xi
W
Zc

Z[
^i

h
XV

c
c
d
i

gZ
V
hd

c
V
W
an

W
Z

Zh
iV

W
a^
h]

ZY
V
i
i]

^h
i^

b
Z7

I
d
l

I
d
c
\
*i

Zg
b

W
Zc

Z[
^i

h
d
[
i]

Z
e
gd

_Z
Xi

V
gZ

Y
^[
[^

Xj
ai

id
f
j
V
c
i^

[n
^c

i]
Z

h]
d
gi

iZ
gb

+
J

ZY
^j

b
M
gd

_Z
Xi

l
^a
a]

V
kZ

V
ad

c
\
*i

Zg
b

^b
e
V
Xi

d
c

i]
Z

gZ
Y
j
Xi

^d
c

d
[
g^

h`
Zm

e
d
hj

gZ
id

a^
[Z

V
c
Y

e
gd

e
Zg

in
)d

g
e
gd

_Z
Xi

l
^a
ae

gd
k^

Y
Z

V
c

^b
b

ZY
^V

iZ
gZ

Y
j
Xi

^d
c

^c
i]

Z
g^

h`
Zm

e
d
hj

gZ
id

e
gd

e
Zg

in
+

E
^\

]
M
gd

_Z
Xi

l
^a
a]

V
kZ

V
c

^b
b

ZY
^V

iZ
^b

e
V
Xi

d
c

i]
Z

gZ
Y
j
Xi

^d
c

d
[
g^

h`
Zm

e
d
hj

gZ
id

a^
[Z

V
c
Y

e
gd

e
Zg

in
+



@
I
GW

MR
Q

.
#&

.
/
1

R
UR

X
K

L
R
J
?

R
VI

OE
Q

H

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*-

5
)-

3
DV

c
j
Vg

n
.
,
-
1

@
d
hi

h7
?

Zc
Z[

^i
h7

V
Y
Zf

j
V
iZ

id
Xd

kZ
g

i]
Z

Xd
hi

h
d
[
i]

Z
e
gd

e
d
hZ

Y
e
gd

_Z
Xi

+

J
^i

^\
V
i^

d
c

@
V
iZ

\
d
gn

7

#
I
d
XV

aM
aV

c
h

V
c
Y

N
Z\

j
aV

i^
d
c
h

%I
M
N

&
q

P
]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

\
d
kZ

gc
b

Zc
i

V
j
i]

d
g^

i^
Zh

)e
d
a^
X^

Zh
d
g

Xd
Y
Zh

i]
V
i
^c

[a
j
Zc

XZ
i]

Z
l

V
n

aV
c
Y

V
c
Y

W
j
^a
Y
^c

\
h

V
gZ

W
Z^

c
\

Y
Zk

Za
d
e
ZY

V
c
Y

W
j
^a
i+

#
Oi

gj
Xi

j
gZ

V
c
Y

Fc
[g

V
hi

gj
Xi

j
gZ

M
gd

_Z
Xi

%O
FM

&*
P

]
Zh

Z
V
Xi

^d
c
h

^c
kd

ak
Z

b
d
Y
^[
n^

c
\

Zm
^h

i^
c
\

hi
gj

Xi
j
gZ

h
V
c
Y

^c
[g

V
hi

gj
Xi

j
gZ

id
e
gd

iZ
Xi

i]
Zb

[g
d
b

V
]
V
oV

gY
d
g

gZ
b

d
kZ

i]
Zb

[g
d
b

V
]
V
oV

gY
V
gZ

V
+

P
]
^h

Xd
j
aY

V
e
e
an

id
e
j
W
a^
X

d
g

e
g^

kV
iZ

hi
gj

Xi
j
gZ

h
V
h

l
Za

a
V
h

Xg
^i

^X
V
a
[V

X^
a^
i^

Zh
V
c
Y

^c
[g

V
hi

gj
Xi

j
gZ

+
P

]
^h

in
e
Z

d
[
V
Xi

^d
c

V
ah

d
^c

kd
ak

Zh
e
gd

_Z
Xi

h
id

Xd
c
hi

gj
Xi

b
V
c
b

V
Y
Z

hi
gj

Xi
j
gZ

h
id

gZ
Y
j
XZ

i]
Z

^b
e
V
Xi

d
[
]
V
oV

gY
h+

#
K

V
ij

gV
aO

nh
iZ

b
h

M
gd

iZ
Xi

^d
c

%K
O
M
&

q
P

]
Zh

Z
V
gZ

V
Xi

^d
c
h

i]
V
i

b
^c

^b
^o

Z
Y
V
b

V
\
Z

V
c
Y

ad
hh

Zh
)V

c
Y

V
ah

d
e
gZ

hZ
gk

Z
d
g

gZ
hi

d
gZ

i]
Z

[j
c
Xi

^d
c
h

d
[
c
V
ij

gV
ah

nh
iZ

b
h+

#
B

Y
j
XV

i^
d
c

V
c
Y

>
l

V
gZ

c
Zh

h
M
gd

\
gV

b
h

%B
>

M
&

q
P

]
Zh

Z
V
gZ

V
Xi

^d
c
h

id
^c

[d
gb

V
c
Y

ZY
j
XV

iZ
X^

i^
oZ

c
h)

Za
ZX

iZ
Y

d
[[

^X
^V

ah
)V

c
Y

e
gd

e
Zg

in
d
l

c
Zg

h
V
W
d
j
i

]
V
oV

gY
h

V
c
Y

e
d
iZ

c
i^

V
a
l

V
nh

id
b

^i
^\

V
iZ

i]
Zb

+

P
]
Zh

Z
V
Xi

^d
c
h

b
V
n

V
ah

d
^c

Xa
j
Y
Z

e
V
gi

^X
^e

V
i^

d
c

^c
c
V
i^

d
c
V
a
e
gd

\
gV

b
h)

hj
X]

V
h

Oi
d
gb

N
ZV

Y
n

V
c
Y

C
^g

Zl
^h

Z
@
d
b

b
j
c
^i

^Z
h

@
N

O
@
V
iZ

\
d
gn

7
#

M
gZ

kZ
c
iV

i^
kZ

J
ZV

hj
gZ

h
%M

N
&

*
D

d
kZ

gc
b

Zc
i)

V
Y
b

^c
^h

ig
V
i^

kZ
d
g

gZ
\
j
aV

id
gn

V
Xi

^d
c
h)

d
g

e
gd

XZ
hh

Zh
i]

V
i

^c
[a
j
Zc

XZ
i]

Z
l

V
n

aV
c
Y

V
c
Y

W
j
^a
Y
^c

\
h

V
gZ

Y
Zk

Za
d
e
ZY

V
c
Y

W
j
^a
i+

B
mV

b
e
aZ

h
^c

Xa
j
Y
Z

e
aV

c
c
^c

\
V
c
Y

od
c
^c

\
)[

ad
d
Y
e
aV

^c
ad

XV
a
aV

l
h)

XV
e
^i

V
a^

b
e
gd

kZ
b

Zc
i

e
gd

\
gV

b
h)

d
e
Zc

he
V
XZ

e
gZ

hZ
gk

V
i^

d
c
)V

c
Y

hi
d
gb

l
V
iZ

g
b

V
c
V
\
Zb

Zc
i

gZ
\
j
aV

i^
d
c
h+

#
M
gd

e
Zg

in
M
gd

iZ
Xi

^d
c

%M
M
&

*
P

]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

e
j
W
a^
X

V
Xi

^k
^i

^Z
h

id
gZ

Y
j
XZ

]
V
oV

gY
ad

hh
Zh

d
g

V
Xi

^d
c
h

i]
V
i
^c

kd
ak

Z
%.

&
b

d
Y
^[

^X
V
i^

d
c

d
[
Zm

^h
i^

c
\

W
j
^a
Y
^c

\
h

d
g

hi
gj

Xi
j
gZ

h
id

e
gd

iZ
Xi

i]
Zb

[g
d
b

V
]
V
oV

gY
d
g

%/
&

gZ
b

d
kV

a
d
[
i]

Z
hi

gj
Xi

j
gZ

h
[g

d
b

i]
Z

]
V
oV

gY
V
gZ

V
+

B
mV

b
e
aZ

h
^c

Xa
j
Y
Z

V
Xf

j
^h

^i
^d

c
)Z

aZ
kV

i^
d
c
)g

Za
d
XV

i^
d
c
)h

ig
j
Xi

j
gV

ag
Zi

gd
[^

ih
)h

id
gb

h]
j
ii

Zg
h)

V
c
Y

h]
V
ii

Zg
*g

Zh
^h

iV
c
i
\
aV

hh
+

#
M
j
W
a^
X

Fc
[d

gb
V
i^

d
c

%M
F&

*
>

Xi
^d

c
h

id
^c

[d
gb

V
c
Y

ZY
j
XV

iZ
X^

i^
oZ

c
h)

Za
ZX

iZ
Y

d
[[

^X
^V

ah
)V

c
Y

e
gd

e
Zg

in
d
l

c
Zg

h
V
W
d
j
i

]
V
oV

gY
h

V
c
Y

e
d
iZ

c
i^

V
al

V
nh

id
b

^i
^\

V
iZ

i]
Zb

+
Oj

X]
V
Xi

^d
c
h

^c
Xa

j
Y
Z

d
j
ig

ZV
X]

e
gd

_Z
Xi

h)
gZ

V
a
Zh

iV
iZ

Y
^h

Xa
d
hj

gZ
)]

V
oV

gY
^c

[d
gb

V
i^

d
c

XZ
c
iZ

gh
)V

c
Y

ZY
j
XV

i^
d
c
V
ae

gd
\
gV

b
h

[d
g

hX
]
d
d
a*

V
\
Z

X]
^a
Y
gZ

c
V
c
Y

V
Y
j
ai

h+
#

K
V
ij

gV
aN

Zh
d
j
gX

Z
M
gd

iZ
Xi

^d
c

%K
N

&
*
>

Xi
^d

c
h

i]
V
i

b
^c

^b
^o

Z
]
V
oV

gY
ad

hh
V
c
Y

V
ah

d
e
gZ

hZ
gk

Z
d
g

gZ
hi

d
gZ

i]
Z

[j
c
Xi

^d
c
h

d
[
c
V
ij

gV
ah

nh
iZ

b
h+

P
]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

hZ
Y
^b

Zc
i

V
c
Y

Zg
d
h^

d
c

Xd
c
ig

d
a)

hi
gZ

V
b

Xd
gg

^Y
d
g

gZ
hi

d
gV

i^
d
c
)l

V
iZ

gh
]
ZY

b
V
c
V
\
Zb

Zc
i)

[d
gZ

hi
V
c
Y

kZ
\
Zi

V
i^

d
c

b
V
c
V
\
Zb

Zc
i)

V
c
Y

l
Zi

aV
c
Y

gZ
hi

d
gV

i^
d
c

V
c
Y

e
gZ

hZ
gk

V
i^

d
c
+

#
Oi

gj
Xi

j
gV

aC
ad

d
Y

@
d
c
ig

d
aM

gd
_Z

Xi
h

%O
M
&

*
>

Xi
^d

c
h

i]
V
i

^c
kd

ak
Z

i]
Z

Xd
c
hi

gj
Xi

^d
c

d
[
hi

gj
Xi

j
gZ

h
id

gZ
Y
j
XZ

i]
Z

^b
e
V
Xi

d
[
V

]
V
oV

gY
+

Oj
X]

hi
gj

Xi
j
gZ

h
^c

Xa
j
Y
Z

Y
V
b

h)
hZ

iW
V
X`

aZ
kZ

Zh
)[

ad
d
Y
l

V
aa
h)

gZ
iV

^c
^c

\
l

V
aa
h)

V
c
Y

hV
[Z

gd
d
b

h+
#

B
b

Zg
\
Zc

Xn
OZ

gk
^X

Zh
%B

O
&

*
>

Xi
^d

c
h

i]
V
i

e
gd

iZ
Xi

e
Zd

e
aZ

V
c
Y

e
gd

e
Zg

in
Y
j
g^

c
\

V
c
Y

^b
b

ZY
^V

iZ
an

[d
aa
d
l

^c
\

V
Y
^h

V
hi

Zg
d
g

]
V
oV

gY
Zk

Zc
i+

OZ
gk

^X
Zh

^c
Xa

j
Y
Z

l
V
gc

^c
\

hn
hi

Zb
h)

Zb
Zg

\
Zc

Xn
gZ

he
d
c
hZ

hZ
gk

^X
Zh

)V
c
Y

i]
Z

e
gd

iZ
Xi

^d
c

d
[
Zh

hZ
c
i^

V
a
[V

X^
a^
i^

Zh



@
I
GW

MR
Q

.
#&

.
/
1

R
UR

X
K

L
R
J
?

R
VI

OE
Q

H

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*-

5
)-

4
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+.
6

*.
.

+
K
g

_
_

S
d
k

a
X
I

d
[a

d[
f[

l
S
f[

a
`

a
X
9

U
f[

a
`

e

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
I

da
\W

U
f

G
g

_
T

W
d

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
B`

[f
[S

f[
h
W

E[XWKSXWfk

IdabWdfk

IdafWUf[a`

<aef*

>XXWUf[hW`Wee

LWUZ`[US^

Ia^[f[US^

EWYS^

?[eUS^

>`h[da`_W`fS^

KaU[S^

9V_[`[efdSf[hW

Fg^f[*ASlSdV

L[_W^[`W

9YW`Uk

<ZS_b[a`
HfZWd

<a__g`[fk

HT\WUf[hWe

LafS^

A
[Y

Z
,

F
W
V

[g
_

,
E
a

i

R
o

se
la

nd
-1

(N
E

W
/L

O
I)

O
bt

ai
n

ba
ck

u
p

po
w

er
to

en
su

re
co

nt
in

u
it

y
of

op
er

at
io

ns
o

f
tr

an
sp

o
rt

at
io

n
/i

nf
ra

st
ru

ct
u

re
:

R
os

el
an

d
tr

af
fi

c
si

gn
al

g
en

er
at

or
s.

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
4

H
ig

h

R
o

se
la

nd
-2

(N
E

W
/L

O
I)

R
o

se
la

nd
cr

it
ic

al
fa

ci
li

ti
es

fu
el

st
o

ra
g

e
ta

nk
s

u
pg

ra
d

e.
1

1
1

1
1

1
1

1
1

1
1

1
1

0
1

3
H

ig
h

R
os

el
an

d-
3

(O
L

D
2)

E
ag

le
R

oc
k

A
ve

nu
e

B
ri

dg
e

R
ep

la
ce

m
en

t
P

ro
je

ct
ov

er
P

as
sa

ic
R

iv
er

.
1

1
1

1
1

1
0

0
0

1
1

0
1

0
10

M
ed

iu
m

R
os

el
an

d-
4

(O
L

D
3)

A
dd

re
ss

th
e

se
ve

re
fl

oo
d

in
g

co
nd

it
io

ns
in

th
e

ar
ea

o
f

W
oo

d
la

nd
R

o
ad

an
d

S
te

el
C

ou
rt

w
hi

ch
ef

fe
ct

s
bo

th
R

os
el

an
d

an
d

W
es

t
C

al
dw

el
l

pr
o

pe
rt

ie
s;

in
st

al
la

ti
o

n
of

a
se

co
n

d
pi

pe
fo

r
a

d
is

ta
nc

e
o

f
1

50
fe

et

1
1

1
1

1
1

0
0

1
1

1
0

1
0

1
0

M
ed

iu
m

R
os

el
an

d-
5

(O
L

D
4)

S
ec

o
nd

A
ve

nu
e

F
lo

od
in

g
R

el
ie

f
P

ro
je

ct
.

1
1

1
1

1
1

1
1

1
1

1
1

1
0

13
H

ig
h

R
os

el
an

d-
6

R
eg

io
na

l
st

re
am

co
rr

id
or

st
ud

y
th

ro
ug

h
th

e
lo

w
er

el
ev

at
io

ns
o

f
th

e
S

o
ut

h
B

ra
nc

h
of

F
ou

lt
er

on
B

ro
ok

en
co

m
p

as
si

ng
th

re
e

co
un

ty
-

ow
n

ed
cu

lv
er

ts
at

ro
ad

cr
os

si
ng

s.

1
1

1
1

1
1

0
0

0
1

1
0

1
1

1
0

M
ed

iu
m

R
os

el
an

d-
7

O
bt

ai
n

ba
ck

u
p

po
w

er
to

en
su

re
co

nt
in

u
it

y
of

op
er

at
io

ns
at

cr
it

ic
al

fa
ci

li
ti

es
.

T
he

fo
ll

ow
in

g
ha

ve
b

ee
n

id
en

ti
fi

ed
at

th
is

ti
m

e:
E

m
er

g
en

cy
b

ac
k-

u
p

p
ow

er
fo

r
th

e
O

E
M

bu
il

di
n

g
(1

40
E

ag
le

R
oc

k
A

ve
nu

e)
.

1
1

1
1

1
1

1
1

1
1

1
1

1
1

14
H

ig
h

R
os

el
an

d-
8

T
h

e
B

o
ro

u
gh

w
il

l
co

n
si

de
r

ha
za

rd
m

it
ig

at
io

n
pr

o
je

ct
s

id
en

ti
fi

ed
in

th
is

H
M

P
w

he
n

co
n

st
ru

ct
in

g
u

pc
om

in
g

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
4

H
ig

h



@
I
GW

MR
Q

.
#&

.
/
1

R
UR

X
K

L
R
J
?

R
VI

OE
Q

H

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*-

5
)-

5
DV

c
j
Vg

n
.
,
-
1

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
I

da
\W

U
f

G
g

_
T

W
d

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
B`

[f
[S

f[
h
W

E[XWKSXWfk

IdabWdfk

IdafWUf[a`

<aef*

>XXWUf[hW`Wee

LWUZ`[US^

Ia^[f[US^

EWYS^

?[eUS^

>`h[da`_W`fS^

KaU[S^

9V_[`[efdSf[hW

Fg^f[*ASlSdV

L[_W^[`W

9YW`Uk

<ZS_b[a`
HfZWd

<a__g`[fk

HT\WUf[hWe

LafS^

A
[Y

Z
,

F
W
V

[g
_

,
E
a

i

o
pe

ra
ti

n
g

an
d

ca
pi

ta
l

im
p

ro
ve

m
en

t
bu

dg
et

s.
K

d
iZ

7N
Z[

Zg
id

OZ
Xi

^d
c

3
l

]
^X

]
Xd

c
iV

^c
h

i]
Z

\
j
^Y

V
c
XZ

d
c

Xd
c
Y
j
Xi

^c
\

i]
Z

e
g^

d
g^

i^
oV

i^
d
c

d
[
b

^i
^\

V
i^

d
c

V
Xi

^d
c
h+



@IGWMRQ .#&./ 1RURXKL RJ ?RVIOEQH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-5).,
DVcjVgn .,-1

6+.6+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+.6+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Borough of Roseland that illustrate the
probable areas impacted within the municipality. These maps are based on the best available data at the time
of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been
generated for those hazards that can be clearly identified using mapping techniques and technologies, and for
which the Borough of Roseland has significant exposure. These maps are illustrated in the hazard profiles
within Section 5.4, Volume I of this Plan.

6+.6+6 9VV[f[a`S^ <a__W`fe

None at this time.
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?[YgdW 6+.6*.+ ;adagYZ aX JaeW^S`V ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .
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?[YgdW 6+.6*/+ ;adagYZ aX JaeW^S`V ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /
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Action Number: Roseland-1 (NEW/LOI)
Mitigation Action/Initiative: Roseland traffic signal generators

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Multiple Within Roseland

Specific problem being
mitigated:

Traffic Control During Extended Power Outages

Storm events have caused accidents and required police personnel to direct traffic
following a storm event. During such storms Police are needed elsewhere to support
public safety of life threatening situations, requiring their specific training.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered (name
of project and reason for not
selecting):

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Retain in OEM Inventory 5400 Watt Gasoline Powered Generators one for each location
deemed critical by the OEM Office and Police Chief where Major County Roads
intersect within Roseland and experience heavy volumes of traffic daily.

Action/Project Category SIP

Goals/Objectives Met
Yes with the acquisition of the generators power can be restored to these critical signal
locations keeping manpower from our Police and OEM office free to do the emergency
tasks during a particular condition.

Applies to existing, future, or not
applicable

Yes to Existing and Future

Benefits (losses avoided)
Critical manpower saved, no accidents due to flashing or completely dead signals during
power outages and heavy periods of traffic and restoration of the original signal timing
that is critical in so densely congested roadways

Estimated Cost $15,500
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization Police – OEM - DPW

Local Planning Mechanism
OEM Disaster Recovery and Mitigation Plan

Potential Funding Sources
FEMA Grant

Timeline for Completion ASAP upon receipt of funding

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

*Refer to prioritization table.
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Action Number: Roseland-1 (NEW/LOI)
Mitigation Action/Initiative: Roseland traffic signal generators

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1 Safety for all motoring public traveling on the over crowded roadways

Property Protection 1
Property of Vehicles and Adjacent property is protected when controlling major

intersections

Cost-Effectiveness 1 Very Cost Effective based on cost verses results of safety to motorists

Technical 1 Not Technical in any form, no draw backs

Political 1 Nothing Political about it

Legal 1 No Legal Issue

Fiscal 1

Environmental 1
No Environmental issue, the generators are removable from the site and not stored on site,

and used only during an event.

Social 1 No Social Impact

Administrative 1
No Administrative Oversight Needed. Administration is agreeable provided we receive the

grant funding for the generators

Multi-Hazard 1
Solves manpower issue as well as safety to motorists. Helps many individuals not only

from Roseland but transient commuters including protection of private and public property
including immediate motorists

Timeline 1
Would like to move forward with the purchase ASAP provided funding is issued, and retain
the generators in stock and make ready for every next power loss affecting traffic control.

Agency Champion 1 OEM, Police, DPW

Other Community
Objectives

1 Assists with the Evacuation Plan designed by OEM

Total 14

Priority
(High/Med/Low)

High
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Action Number: Roseland-2 (NEW/LOI)
Mitigation Action/Initiative: Roseland critical facilities fuel storage tanks upgrade

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Multiple Sewer Pump Stations and Water Distribution Storage Tank with Pumps

Specific problem being
mitigated:

Recent storm events have depleted resources for fuel due to damage and power outage.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered (name
of project and reason for not
selecting):

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Ensure fuel is available following an event. This includes all three sewer pump stations
and the water storage tank with distribution pumps
Install additional diesel fuel storage tanks to operate stationary generators on site at each
of the locations to increase the capacity between deliveries during disasters affecting
power loss to these facilities.

Or
Increase the size of the main Diesel and Gasoline Tank on site at DPW yard 300 Eagle
Roc Avenue from which the other tanks may be fueled by jocky tanks run by DPW
workers. Increase in size of both Gasoline and Diesel tanks on site at the DPW will allow
greater storage and longer support of all emergency vehicles and critical facilities such as
sewer pump stations and water distribution from central tank location via pumps.

Action/Project Category SIP

Goals/Objectives Met
Yes but more so under the upgrade to the central storage tank scenario rather than
individual tanks on each independent location of each pump station or water storage site.

Applies to existing, future, or not
applicable

Existing

Benefits (losses avoided)
Property Damage, Environmental Damage, Life Safety, Loss of Critical Care and life
sustaining element.

Estimated Cost $104,700
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, DPW

Local Planning Mechanism
OEM Disaster Mitigation Plan and Recovery Plan

Potential Funding Sources
FEMA Grant

Timeline for Completion ASAP

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

*Refer to prioritization table.
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Action Number: Roseland-2 (NEW/LOI)
Mitigation Action/Initiative: Roseland critical facilities fuel storage tanks upgrade

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1 Water distribution is critical during all conditions as often is sanitary sewer conveyance.

Property Protection 1 Protection of Environment and Associated Property on many levels

Cost-Effectiveness 1
Very Cost Effective for the price and a great number of individuals benefit from the

improvement

Technical 1 Somewhat Technical requires plans by engineer

Political 1 Not Political

Legal 1 Not Legal

Fiscal 1

Environmental 1 Will not harm environment, but not installing them can lead to environmental damage

Social 1

Administrative 1 Already Approved by Administrative if we receive Grant for upgrade of tanks

Multi-Hazard 1
Yes, Services all parties and users of both Water and Sewer services including public safety

which are needed on a continual basis during any of our recent disasters.

Timeline 1 ASAP

Agency Champion 1 OEM, DPW, Police, Fire, First Aid

Other Community
Objectives

0 Meets the intent of the OEM Hazard Mitigation Plan and Disaster Recovery Plan

Total `13

Priority
(High/Med/Low)

High
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Action Number: Roseland-3 (OLD 2)
Mitigation Action/Initiative: Eagle Rock Avenue bridge replacement project over Passaic River

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flood

Specific problem being
mitigated:

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered (name
of project and reason for not
selecting):

1 Morris County has been awarded funding to replace the bridge but it will not be any
higher, just rebuilt. The bridge should have been elevated to accommodate greater
capacity to avoid roadway flooding and block access through this major corridor used by
both emergency services and general commuters

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Adding elevation to the existing roadway surface and adjacent road side earthen
shoulders along the existing low point at the approach to the Passaic River bridge will
permit traffic to continue using the road during major storm events.

Roadway has been closed for up to seven days during most major rain events, requiring
constant use of live police officers for traffic control due to excessively heavy traveled
County route and alternate route for Route 280.

Action/Project Category SIP

Goals/Objectives Met

Applies to existing, future, or not
applicable

Benefits (losses avoided)

Estimated Cost High
Priority*

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization County of Essex, Roseland Borough

Local Planning Mechanism

Potential Funding Sources
FEMA mitigation and 25% County matching share.

Timeline for Completion Depends on funding

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

*Refer to prioritization table.
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Action Number: Roseland-3 (OLD 2)
Mitigation Action/Initiative: Eagle Rock Avenue bridge replacement project over Passaic River

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Property Protection 1

Cost-Effectiveness 1

Technical 1

Political 1

Legal 1

Fiscal 0

Environmental 0

Social 0

Administrative 1

Multi-Hazard 1

Timeline 0

Agency Champion 1

Other Community
Objectives

0

Total 10

Priority
(High/Med/Low)

Medium
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Action Number: Roseland-4 (OLD 3)
Mitigation Action/Initiative: Steel Court and Woodland Road drainage system improvement

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flooding

Specific problem being
mitigated:

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered (name
of project and reason for not
selecting):

1

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Duplicating an existing pipe and adding a second pipe of equal size to the discharge
point of the open channel drainage conveyance will aid in containing storm water below
grade and within the MS drain system reducing the surface flooding currently affecting
both Roseland properties and West Caldwell properties. Adding a trash rack to this head
wall water source to intercept the debris will also help in maintain adequate flow of the
stormwater.

Action/Project Category SIP

Goals/Objectives Met
Getting all storm water below grade and off the open street will prevent major flooding of
businesses in the area, which are greatly affected with each passing storm.

Applies to existing, future, or not
applicable

Existing Flood Condition

Benefits (losses avoided)
Avoids major financial loss to businesses in the area where storm water affects their
building and disrupts tenants on a regular basis.

Estimated Cost Medium
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization County of Essex, Roseland Borough

Local Planning Mechanism

Potential Funding Sources
FEMA mitigation and 25% County matching share.

Timeline for Completion Depends on funding

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

*Refer to prioritization table.
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Action Number: Roseland-4 (OLD 3)
Mitigation Action/Initiative: Steel Court and Woodland Road drainage system improvement.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1
Cause access issues to several businesses in the area restricting ease of access to the area

and most buildings along steel court and some portions of Woodland Road.

Property Protection 1
Much damages is caused to several buildings including residential homes located in West

Caldwell, each time a moderate to heavy storm occurs

Cost-Effectiveness 1 Very Cost effective compared to the results of the mitigation benefit

Technical 1 Will need Engineer Planning

Political 1 Would help settle complaints to Political groups in Both Roseland and West Caldwell

Legal 1 Not

Fiscal 1

Environmental 1 Helps the Environment

Social 1 Creates social grace and harmony between West Caldwell and Roseland on several levels

Administrative 1 Approved provided grant is issued covering funding needed

Multi-Hazard 1 Multi Hazard due to affects on dwelling units in both municipalities.

Timeline 1 ASAP provided funding is issued

Agency Champion 1 OEM, DPW, Police and Fire

Other Community
Objectives

Total 13

Priority
(High/Med/Low)

High



@IGWMRQ .#&./ 1RURXKL RJ ?RVIOEQH

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*-5)/-
DVcjVgn .,-1

Action Number: Roseland-5 (OLD 4)
Mitigation Action/Initiative: Second Avenue flooding relief project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flooding of Residential Homes and Businesses during moderate to heavy rain events.

Specific problem being
mitigated:

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered (name
of project and reason for not
selecting):

1.

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Removing - Repairing – Replacing the Second Avenue Culvert reduces the measure of
flooding due to the undersized culvert at this location during major storm events.
Increasing the capacity of conveyance through this culvert and corridor will reduce or
eliminate flooding of seven homes currently affected.

Re-establishing the embankment retainage of gabions which have fallen into the water
way in the upper reaches of the corridor would prevent further erosion.

Action/Project Category SIP

Goals/Objectives Met
Eliminate restriction of flow and update broken and washed out barrel type culvert
bridging Borough access to critical exist points during a disaster as well as eliminate the
flooding conditions affecting residential and commercial sites

Applies to existing, future, or not
applicable

Existing

Benefits (losses avoided) Damages and loss to residential properties and business

Estimated Cost High
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization County of Essex, Roseland Borough

Local Planning Mechanism
Roseland and County OEM, Engineering, DPW

Potential Funding Sources
FEMA mitigation and 25% County matching share.

Timeline for Completion Depends on funding

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

*Refer to prioritization table in the following subsection.
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Action Number: Roseland-5 (OLD 4)
Mitigation Action/Initiative: Second Avenue flooding relief project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1

Can affect Life Safety based on severity of flow which surpasses 10’ per second and
approaches 14’ per second in this corridor with some storms, water overtops banks and
travels at a high velocity down streets and driveways into homes and has surrounded

businesses

Property Protection 1 Would protect loss of property

Cost-Effectiveness 1
Based on Anticipated Results – County has performed advanced study of condition and the

need to replace or remove the culvert in its entirety

Technical 1 Every, Requires Engineer Design and Permitting from the NJDEP

Political 1 Yes but passed that point as everyone has approved this

Legal 1 No

Fiscal 1

Environmental 1 No effect on Environment, all water shall be contained within the brook corridor

Social 1

Administrative 1 Accepted project, just require source of funding.

Multi-Hazard 1 Affects both residential and business

Timeline 1
County would like to act on it as soon as grant finding comes through and DEP permits are

in hand (expected shortly).

Agency Champion 1
Borough of Roseland Mayor and Council, Residents, Business Owners, County of Essex,

OEM County and Local, Local DPW

Other Community
Objectives

0

Total 13

Priority
(High/Med/Low)

High
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6+/- Lai`eZ[b aX KagfZ HdS`YW N[^^SYW

This section presents the jurisdictional annex for the Township of South Orange Village.

6+/-+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Adam D. Loehner, Dep. Emergency ManagementAdam D. Loehner, Dep. Emergency Management
Coordinator/Dep. Village AdministratorCoordinator/Dep. Village Administrator
101 South Orange Avenue, South Orange, NJ101 South Orange Avenue, South Orange, NJ
973-378-7715 ext. 7719973-378-7715 ext. 7719
aloehner@southorange.orgaloehner@southorange.orgaloehner@southorange.org

Salvatore Renda, Village EngineerSalvatore Renda, Village Engineer
101 South Orange Avenue, South Orange, NJ101 South Orange Avenue, South Orange, NJ
973-378-7715 ext. 3990973-378-7715 ext. 3990
srenda@southorange.orgsrenda@southorange.org

6+/-+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of South Orange Village was 16198.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 2.857 square miles, of which

2.855 square miles is land and 0.002 square miles is water.

;d[WX A[efadk

The land of South Orange Village Township was originally part of property acquired by Robert Treat in 1666

from the Lenape Tribe. As the population grew, the rail lines on New Jersey transit expanded to South Orange

allowed commuters to get directly to Penn Station in New York City 30 minutes. Seton Hall University is in

the Township of South Orange Village (The Township of South Orange Village, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Township of South Orange Village operates using a Board of Trustees with six members and a Village

President (The Township of South Orange Village, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.20.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+/-*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

The Gateway Residential 57 units

9-25 W. South
Orange Avenue

Block 1904, Lot 8 &
10

None
57 Apartments /

9100ft retail
space

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 8 None App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 6 None App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 7 None App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 3

Wildfire:

Moderate
App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 9

Wildfire:

Moderate
App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 5 None App/Rej.

Third & Valley Urban

Renewal, LLC
Mixed-Use 215 units B: 2304 L: 4 None App/Rej.

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+/-+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+/-*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX

9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

August 26 –
September 5,

2011

Hurricane
Irene

EM-3332
DR-4021

Yes
Yes

Extensive Village-wide utility outages, downed trees,
road closures.

October 29,
2011

Severe Storm DR-4048 Yes
Daytime sheltering, extensive Village-wide road

closures and utility outages.

October 26 –
November 8,

2012

Hurricane
Sandy

EM-3354
DR-4086

Yes
Yes

Sheltering, extensive Village-wide utility outages for
9-14 days, extensive fallen trees and road closures,
damage to sidewalks, curbs and roads from trees,
numerous homes and buildings damaged by fallen

trees.
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6+/-+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of South Orange Village. For additional vulnerability information relevant to this jurisdiction,

refer to Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

South Orange Village.

LST^W 6+/-*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,260,413

Occasional 12 Low
2,500-year MRP: $52,656,109

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $146,547 Frequent 18 Medium
Geological

Hazards
Exposed to Class B andExposed to Class B and

Class C:
$1,869,000 Rare 6 Low

Severe Storm
100-Year MRP: $2,450,633

Frequent 48 High500-year MRP: $14,352,353
Annualized: $172,024

Winter Storm
1% GBS: $18,871,123

Frequent 5454 High
5% GBS: $94,355,613

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$16,598,600 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low
Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium
Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low
Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7

V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of South Orange Village.

LST^W 6+/-*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

South Orange,
Township of

6767 1515 $106,783.00 0 0 0 0 6767

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY VgZ

hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ adhh

egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), due to the topography of the East

Branch Rahway River, and the Township of South Orange Village’s proximity to the headwaters of the river,

flood peaks occur rapidly. The flood cycle usually lasts a matter of hours, and, in most cases, lasts less than a

day. Local drainage area flooding in Township of South Orange Village follows the same pattern. The major

flood damage has occurred in the business community, where the flood waters have entered first-floor levels of

retail and service type establishments and businesses; in addition, flood damage has occurred to the basements

of residences. Because the Village is highly congested, even minor flooding causes damage to both public and

private property and create traffic hazards (FEMA FIS 2014).

The Rahway River and its tributaries are located in the North Atlantic Storm Belt and flooding of the East

Branch Rahway River in South Orange occurs frequently. Overflow of the East Branch Rahway River causes a

flood problem in the Township of South Orange Village, between the northern and southern boundaries of the

village, for residential, commercial, industrial, and public facilities. The principal cause of the flooding is the

inability of the existing channel to accommodate the precipitation runoff. This is partly due to bridge

constrictions and low channel capacities caused by encroaching development (FEMA FIS 2014).

The Township of South Orange Village has sustained damages from floods; the historic floods occurred during

July 1901, February 1902, October 1903, August 1927, July 1938, August 1955, May 1968, September 1971,

and August 1973. The damaging storms on record occurred in South Orange during the floods of July 1938.

The historic flooding occurred during the storm of October 1903; however, because of the absence of
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development in the community, damages were not as great as those that occurred during the August 1973 flood

(FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

@addY

Ludington Brook poses localized flooding threats to neighboring properties. There are currently discussions

with West Orange, Essex County and South Orange to address the issues.

The Department of Public Works garage and office continuously flood as a result of the property being in the

floodplain.
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6+/-+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of South Orange Village.

LST^W 6+/-*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y Building UCC

Zoning Ordinance Y
Engineering
and Zoning

Chapter 92 Village Ordinance

Subdivision Ordinance Y
Planning /

Zoning Board
Chapter 92 Village Ordinance

NFIP Flood Damage Prevention
Ordinance

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin Plan Y
US Army Corp

of Engineers
Adopted in the early 1970s

Stormwater Management
Plan/Ordinance

Y Engineering Adopted March 28, 2005

Comprehensive Plan / Master Plan/
General Plan

Y
Village
Planner

Adopted November 2006

Capital Improvements Plan

Site Plan Review Requirements Y
Village
Planner

Adopted 2010

Open Space Plan Y
Village
Planner

Adopted December 6, 2004

Stream Corridor Management Plan Y
Engineering /

DPW
Adopted February 2007

Watershed Management or Protection
Plan

Economic Development Plan Y
Village
Planner

Adopted October 2007

Comprehensive Emergency
Management Plan

Y

Emergency Response Plan

Post Disaster Recovery Plan

Post Disaster Recovery Ordinance
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LST^W 6+/-*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^)

Uag`fk) efSfW)

XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%<aVW <ZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Real Estate Disclosure Requirement

Other: Redevelopment Plan Y
Village
Planner

Adopted November 2009

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of South Orange

Village.

LST^W 6+/-*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering & Planner

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering & Building

Planners or engineers with an understanding of natural
hazards

Y Engineering

NFIP Floodplain Administrator Y Sal Renda, Engineer

Surveyor(s) N

Personnel skilled or trained in “GIS” applications Y Engineering

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Administration/Public Safety

Grant Writer(s) Y Administration

Staff with expertise or training in benefit/cost analysis N

Professionals trained in conducting damage
assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of South Orange Village.

LST^W 6+/-*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) Yes – Administration

Capital Improvements Project Funding Yes – Administration / Board of Trustees

Authority to Levy Taxes for specific purposes Yes – Village Board of Trustees

User fees for water, sewer, gas or electric service Yes – East Orange Water Commission/Tax Collector/PSE&G

Impact Fees for homebuyers or developers of new
development/homes

NoNo

Incur debt through general obligation bonds Yes – Administration/Board of Trustees

Incur debt through special tax bonds NoNo

Incur debt through private activity bonds No
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LST^W 6+/-*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs No

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of South

Orange Village.

LST^W 6+/-*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

-

Public Protection -

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+ * ; QcVkV^aVWaZ+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Sal Renda, Engineer
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@addY PjacZgVW^a^in MjbbVgn

Township of South Orange Village does ot currently maintain a list or inventory of flood-damaged properties

or the interest expressed by property owners to complete mitigation projects at flood-damaged properties.

LZhdjgXZh

The position of floodplain manager is a shared responsibility between the Engineering, Department of Public

Works, and Administration in Township of South Orange Village. The Engineering Department provides both

permit review and inspection services. Currently there is no formal education and outreach program to support

the NFIP within Township of South Orange Village. The floodplain manager, Sal Renda, feels he is

adequately supported and trained to fulfill the position. There are currently no barriers to running an effective

floodplain management program. Additional training and information on floodplain management would be

welcomed.

=dbea^VcXZ B^hidgn

Township of South Orange Village is currently in good standing in the NFIP. There is no knowledge of when

the most recent Community Assistance Visit (CAV) took place. At this time, the current floodplain manager

does not see a need to schedule a CAV.

LZ\jaVidgn

Floodplain management regulations and ordinances meet FEMA and New Jersey minimum requirements.

There are additional local ordinances, plans, and programs that support the enforcement of floodplain

management in Township of South Orange Village. Though Township of South Orange Village is not

currently a participating community in the Community Rating System (CRS), receiving additional information

would be welcomed.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.20-11

presented later in this annex.

The municipality has identified the following mitigation projects/activities that have been completed:

Continued maintenance on the East Branch of the Rahway River. Area improved by the Army CORP of

Engineers.

Ongoing storm system cleaning and monitoring.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

The Township of South Orange Village has a Master Plan which is the legal roadmap to planning for

appropriate and safe land development. In addition, the Township has a Smart Growth Plan. The Smart

Growth Plan considers the locations of floodplains and steep slopes and discusses them in text. Further

projects are considered and discussed for flood control and flood storage.

During this planning process, the Township was in the process of soliciting proposals for the preparation of a
new Master Plan which is expected to address planning and land use mechanisms. The Township will be
using the hazard mitigation plan as a guide when updating their Master Plan. Please refer to Table 9.20-10
regarding additional details.

The Township has their ordinances and flood protection measures available on their website. Please visit the
Township of South Orange Village’s website at http://www.southorange.org for further information (FEMA
FIS 2014).

The Township will develop a public outreach program to inform citizens of hazards as an additional way to
integrate mitigation into day-to-day operations. Refer to their new mitigation action in Table 9.20-10.
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6+/-+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+/-*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: DPW building flooding. No Progress No funding available / ReviewingNo funding available / Reviewing

options to raise or relocate facility This

is included as a new action in the

updated mitigation strategy below.

2: Sewer system problems – joint I&I
study with adjacent communities and
Essex and Union Counties.

No Progress / Discontinued Much larger project than originally

expected. Should be done on a county-

wide scale. No funding available. This

initiative will not be included in the new

mitigation strategy.

3: Flooding and severe winter storm
impact South Orange Ave., cuts offimpact South Orange Ave., cuts off
major route for emergency vehicles.

No Progress / Discontinued A more concentrated cleanup effort on

major emergency routes. This initiative

will not be included in the new

mitigation strategy.

4: Major university, electrical
substations, railway stations, telephone
switching stations affected by flooding.

No Progress / Discontinued Working closely with our partners to

protect our infrastructure. Each partner

is taking individual steps to mitigate

floor related issues. This initiative will

not be included in the new mitigation

strategy.

5: Forest fire issues No Progress / Discontinued Has not been an issue. This initiative

will not be included in the new

mitigation strategy.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has completed the following initiatives; however, these were not identified in the previous

mitigation strategy:

# An overall Rahway River Flood Control Project was authorized by the Flood Control Act of October
27, 1965, in accordance with the recommendations of the Chief of Army Engineers in House
Document No. 67, 89th Congress, First Session. A General Design Memorandum, detailing the work
to be accomplished by the USACE, New York District, was completed in September 1969. This study
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includes the authorized flood control improvement along the East Branch Rahway River at Township
of South Orange Village, New Jersey (FEMA FIS 2014).

# The area around the Township of South Orange Village water-pumping plant and the service building
has been previously flooded and will still be susceptible to future flooding when the upstream channel
is completed. Installing flashboards at the doors and windows has temporarily protected the pumping
station, and valuable equipment within the service building has been raised above flood levels (FEMA
FIS 2014).
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IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.20-10 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.20-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,).-
DVcjVgn .,-1

6+/-+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+/-+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of South Orange Village that

illustrate the probable areas impacted within the municipality. These maps are based on the best available data

at the time of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have

only been generated for those hazards that can be clearly identified using mapping techniques and

technologies, and for which the Township of South Orange Village has significant exposure. These maps are

illustrated in the hazard profiles within Section 5.4, Volume I of this Plan.

6+/-+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,)..
DVcjVgn .,-1

?[YgdW 6+/-*.+ Lai`eZ[b aX KagfZ HdS`YW N[^^SYW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,)./
DVcjVgn .,-1

?[YgdW 6+/-*/+ Lai`eZ[b aX KagfZ HdS`YW N[^^SYW ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,).0
DVcjVgn .,-1

Action Number: Township of South Orange Village-1 (NEW/LOI)

Mitigation Action/Initiative: Local Infrastructure – Generators at 2 sites: South Orange Village Hall &

South Orange Rescue Squad Buildings

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 101 South Orange Avenue & 62 Sloan Street, South Orange, NJ 07079

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Power loss at critical facilities. (OEM Administrative Site &First Aid Location)

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Provide power at critical facilities

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Installation of backup power will ensure continuity of operations before, during, and after
a storm event.

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
Existing / Future Process

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $450,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of South Orange Village’s Administration

EaUS^ I^S``[`Y FWUZS`[e_ Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital Funding and Grants

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,).1
DVcjVgn .,-1

Action Number: Township of South Orange Village-1 (NEW/LOI)

Mitigation Action/Initiative: Local Infrastructure – Generators at 2 sites: South Orange Village Hall &

South Orange Rescue Squad Buildings

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk IdafWUf[a` 0

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'%/ ARZQVLMS RJ @RXWL =UEQKI BMOOEKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.,).2
DVcjVgn .,-1

Action Number: Township of South Orange Village-2 (OLD/LOI)

Mitigation Action/Initiative: South Orange Village retrofit / elevation DPW building which is located in

a floodplain.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 300 Walton Avenue, South Orange, NJ 07079

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
DPW building is in a flood zone.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe <a`e[VWdWV

%`S_W aX bda\WUf S`V dWSea`

Xad `af eW^WUf[`Y&7

1. Avoid losses generated by flooding

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

By adding a second floor for administrative office and/or elevating this building, losses
due to flooding are avoided.

9Uf[a`,Ida\WUf <SfWYadk SIP

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW) ad

`af Sbb^[UST^W
Existing

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef $450,000

Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township of South Orange Village’s Administration

EaUS^ I^S``[`Y FWUZS`[e_ Engineering

IafW`f[S^ ?g`V[`Y KagdUWe Capital and Grant Funds

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: Township of South Orange Village-2 (NEW/LOI)

Mitigation Action/Initiative: South Orange Village retrofit / elevation DPW building which is located in

a floodplain.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High
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6+/. Lai`eZ[b aX NWda`S

This section presents the jurisdictional annex for the Township of Verona.

6+/.+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Jeff Hayes, Director IT, OEM, Administration
600 Bloomfield Avenue, Verona, NJ
Phone: 973-857-4756
E-mail: Jhayes@veronanj.orgJhayes@veronanj.org

Doug Huber, Police Chief
600 Bloomfield Avenue, Verona, NJ
Phone: 973-239-5000
E-mail: doug.huber@veronapolice.orgdoug.huber@veronapolice.org

6+/.+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of Verona was 13,332.

EaUSf[a`

Verona Township is located east of Caldwell, west of Montclair, north of the Eagle Rock Reservation, and

south of Cedar Grove.

;d[WX A[efadk

In 1702, settlers left Newark and bought land from the Lenni Lenape Native Americans to form what would

eventually become the Borough of Verona in 1892. It was not until 1982 that Verona became a Township.

Township of Verona is registered as a Sustainable Jersey community which means they are committed to

going green, saving money, and sustaining their quality of life (Verona Township of Verona, New Jersey,

2014).

@ahWd`[`Y ;aVk ?ad_Sf

The Township of Verona has five Council Members who are elected at-large. The Mayor and Deputy Mayor

are selected to serve two year terms (Verona Township of Verona, New Jersey, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.21.8 of this annex which illustrates the hazard areas along with the location of potential new development.
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LST^W 6+/.*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

163 Bloomfield Ave Mixed-Use Unknown
163 Bloomfield Ave

B: 9 L:15
None Planning stage

200 Bloomfield Ave Mixed-Use Unknown
200 -210 Bloomfield

Ave
B: 8 L: 1

Wildfire: Low Planning stage

623-625 Bloomfield
Ave

Commercial Unknown
623-625 Bloomfield

Ave
B: 92 L: 14

NEHRP: D Planning stage

860 Bloomfield Ave Commercial Unknown
860 Bloomfield Ave

B: 81 L: 1
None Planning stage

DMH 2, LLC Mixed-Use

15
units/7000

SF
Commercial

B: 8 L: 23
Wildfire:
Moderate

App.

DMH 2, LLC Mixed-Use

14
units/7000

SF
Commercial

B: 8 L: 1
Wildfire:
Moderate

App.

US Home Corporation
d/b/a Lennar

Residential 33 units
Durrell St
B: 72 L: 1

NEHRP: D

In progress.
Multiple

townhouses and
single family

homes have been
built.

* Only location-specific hazard zones or vulnerabilities identified.
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6+/.+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+/.*/+ ASlSdV >hW`f A[efadk

=SfW%e& aX

>hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX

9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

August 26 –
September 5,

2011

Hurricane Irene EM-3332
DR-4021

Yes
Yes

The Township experienced downed trees, utility
outages, roof damage, damage to the sanitary

sewer system, building damage, and destroyed
sidewalks. Overtime and contracted services in

the Township exceeded $234,000.
October 29,

2011
Severe Weather DR-4048 Yes In the Township, losses of services from this

storm included utility outages, secondary and
tertiary roads blocked, and the well/pump stations

were down due to lack of power. Trees,
sidewalks, buildings, and well pumps were

damaged. The wastewater treatment plant flooded
and sustained damages. Overtime and contracted

services in the Township exceeded $635,000.
October 26 –
November 8,

2012

Superstorm Sandy EM-3354
DR-4086

Yes
Yes

During Superstorm Sandy, the Township OEM
provided emergency services responses to downed
trees and power lines, hazardous conditions, trees
into buildings, road closures, police activities at
gasoline stations, emergency power for critical

systems, clean-up crews, fuel supply for back-up
generators, daily updates to staff, media and

residents. Extensive power outages led to loss of
telephone, cable TV, internet, gas stations, water

systems and wells, wastewater treatment plan, and
closure of schools and government buildings.

Overtime and contracted services in the Township
exceeded $571,000.



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)0
DVcjVgn .,-1

6+/.+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of Verona. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for Township of

Verona.

LST^W 6+/.*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $1,002,944

Occasional 22 Medium
2,500-year MRP: $22,167,503

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $3,429,678 Frequent 18 Medium

Geological
Hazards

Exposed to Class B andExposed to Class B and
Class C:

$2,507,200 Rare 6 Low

Severe Weather
100-Year MRP: $1,335,306

Frequent 48 High500-year MRP: $7,757,815
Annualized: $87,159

Winter Storm
1% GBS: $9,908,172

Frequent 5454 High
5% GBS: $49,540,858

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$102,500 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-
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X+X+ Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the municipality.

LST^W 6+/.*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

Verona,
Township of

7575 3030 $195,146.00 3 0 3434 3838 3737

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ

<d[f[US^ ?SU[^[f[We

The Verona Waste Water Treatment Plant (WWTP) facility is located adjacent to the Peckman River upstream

from Ozone Bridge which is listed for evaluation for flooding.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the Township is subject to flooding

from the Peckman River and its tributaries. All flooding sources flow in well-defined channels, within adjacent

low-lying areas. Flooding occurs during times of excessive and prolonged rainfall, particularly in residential

areas having steep slopes. The flooding is a result of high runoff combined with insufficient carrying capacity

of bridge openings and culverts (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:

Cc[gVhigjXijgZ

The Township of Verona would like to increase its capacity to handle stormwater and decrease the risk of

flooding. An area in particular the Township would like to address is from Bloomfield Avenue to the

Peckman River (Verona Park).

@addY

The Township of Verona Wastewater Treatment Plant has sustained damages during the recent flood events.

Equipment failures have also been attributed to power outages as a result of the flooding. The flood waters
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have also displaced manhole covers throughout the Township. In the area of the Eagle Rock Reservation near

Afterglow Avenue, Verona Road, and Cole Road there is heavy storm water run-off that causes flooding. Poor

drainage on State Route 23 Pompton, Westover, and Bloomfield Avenue at Verona Park, and the east end of

Personette Street have been flooded. Both secondary and tertiary roads were flooded out during Hurricane

Irene and Tropical Storm Lee as well as the Nor’easter in October 2011.

JZX`bVc L^kZg <Vh^c

The Peckman River Basin is located in Essex and Passaic Counties. The Peckman River is a tributary to the

Passaic River and originates in the Township of West Orange and flows northeasterly through Verona, Cedar

Grove, and Little Falls to its confluence with the Passaic River in West Paterson (USACE 2014).

Extensive development in this Basin has resulted in damages from flooding and ecosystem degradation. The

Peckman River Basin experiences frequent flooding from intense thunderstorms and heavy rain events. These

storms can deposit large amounts of precipitation in the watershed, producing significant runoff, which quickly

surpasses the capacity of the river channel, and bridge and culvert openings. Significant degradation of the

ecology of the Basin has occurred as a result of extensive erosion at specific locations along the Peckman

River. The development of the watershed has reduced the water-holding capacity of the landscape and altered

the natural flow dynamics within the river system. As a result, the habitat suitability and ecological

complexity of the River have been moderately impaired (USACE 2014).

A favorable reconnaissance report was completed in July 2001. The report recommended a feasibility study to

develop alternatives for flood damage reduction and ecosystem restoration in the Peckman River Basin. On

March 14, 2002, a Feasibility Cost Sharing Agreement was executed between the USACE and the NJDEP. A

draft feasibility report is expected to be completed by July 2015 (USACE 2014).

JdlZg @V^ajgZ

Recent storms have led to extensive power failure within the Township of Verona. Residences, commercial

businesses, wastewater treatment plants, schools, and government facilities were left without power and unable

to operate for several days. To ensure continuity of services and government, it is critical back-up generators

ben installed at key facilities.
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6+/.+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of Verona.

LST^W 6+/.*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y
Verona Planning

Board

Updated 2012, Part of Master Plan,
Master Plan and Ordinance in final

review.

Zoning Ordinance Y
Verona Planning

Board

Updated 2012, Part of Master Plan,
Master Plan and Ordinance in final

review.

Subdivision Ordinance Y
Verona Planning

Board

Updated 2012, Part of Master Plan,
Master Plan and Ordinance in final

review.

NFIP Flood Damage
Prevention Ordinance

Y
Chapter 77, Adopted 5/7/2007, Updated

2010, Internal updates needed.

Cumulative Substantial
Damages

Freeboard

Growth Management Y
Verona Planning

Board
Part of Master Plan, Master Plan and

Ordinance in final review.

Floodplain Management /
Basin
Plan

Y
Township
Engineer

FEMA, In progress

Stormwater Management
Plan/Ordinance

Y
Township
Engineer

Updated in 2010, State requirements
met.

Comprehensive Plan / Master
Plan/ General Plan

Y
Verona Planning

Board
Updated 2012, Master Plan and

Ordinance in final review.

Capital Improvements Plan Y
Township
Manager

Will be updated in June 2014, budget
process underway.

Site Plan Review Requirements Y
Verona Planning

Board

Part of Master Plan, Master Plan and
Ordinance in final review. Part of

Master Plan, Master Plan and Ordinance
in final review.

Open Space Plan Y
Verona Planning

Board
Updated 2012,

Stream Corridor Management
Plan

Y Township engineer
Army Corps of Engineers, Internal

updates needed.
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+ ,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Watershed Management or
Protection Plan

Y
Verona Planning

Board
Part of Master Plan, Master Plan and

Ordinance in final review.

Economic Development Plan Y
Township
Manager

Constantly updated

Comprehensive Emergency
Management Plan

Y OEM
Updated 1/4/2013, EOP, Plan updated

as needed

Emergency Response Plan Y OEM
Updated 1/4/2013, EOP, Plan updated

as needed.

Post Disaster Recovery Plan Y OEM
Updated 1/4/2013, EOP, Plan updated

as needed.

Post Disaster Recovery
Ordinance

Y OEM
Updated 1/4/2013, EOP, Plan updated

as needed.

Real Estate Disclosure
Requirement

N/A Relator/Seller

Other [Special Purpose
Ordinances (i.e., critical or

sensitive areas)]
N/A

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of Verona.

LST^W 6+/.*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Township/Administration

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Township/Administration

Planners or engineers with an understanding of natural
hazards

Y Township/Administration

NFIP Floodplain Administrator Y Engineering

Surveyor(s) Y Engineering

Personnel skilled or trained in “GIS” applications Y Engineering

Scientist familiar with natural hazards N

Emergency Manager Y Township/Administration

Grant Writer(s) Y Township/Administration

Staff with expertise or training in benefit/cost analysis Y Township/Administration

Professionals trained in conducting damage
assessments
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?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of Verona.

LST^W 6+/.*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community Development Block Grants (CDBG) Yes

Capital Improvements Project Funding Yes

Authority to Levy Taxes for specific purposes Yes

User fees for water, sewer, gas or electric service Yes

Impact Fees for homebuyers or developers of new
development/homes

Yes

Incur debt through general obligation bonds No

Incur debt through special tax bonds NoNo

Incur debt through private activity bonds No

Withhold public expenditures in hazard-prone areas NoNo

State mitigation grant programs No

Other Yes

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of Verona.

LST^W 6+/.*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

-

Public Protection -

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within five road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual
# The Building Code Effectiveness Grading Schedule
# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html
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# The National Weather Service Storm Ready website at
http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg6

Jim Helb, Engineer

@addY PjacZgVW^a^in MjbbVgn

The community’s Flood Damage Prevention Ordinance (FDPO), found at Chapter 77of the local code, was last

updated in 2010.

Following Superstorm Sandy, residential, commercial and Township-owned structures were damaged. The

Township keeps limited records of flood-damaged properties and the property owners’ interest in mitigation.

Currently no property owners are interested in mitigation. Funding to repair damages structures has come

from private flood and wind insurance. Substantial Damage estimates were conducted on public buildings by

the Township Engineer, Jim Helb.

LZhdjgXZh

The local NFIP Floodplain Administrator is the Township Engineer. Jim Helb currently serves as the NFIP

Floodplain Administrator.

In addition to the NFIP FPA, the community has supplementary staff for which NFIP is an auxiliary duty;

personnel including the Building Department staff.

Duties and responsibilities of the NFIP Administrator are permit review, inspections, damage assessments, and

education and outreach.

Jim Helb feels he is adequately supported and trained to fulfill his responsibilities as the municipal floodplain

administrator. There have never been any issues within the Village where support or lack thereof would be an

issue. Jim Helb is not certified in floodplain management, however attends regular continuing education

programs. Additional training on floodplain management would be welcomed.

Education and outreach is conducted at public meetings where all floodplain issues and concerns are fully

disclosed.

=dbea^VcXZ B^hidgn

The community is currently in good standing in the NFIP and has no outstanding compliance issues. The

current NFIP Floodplain Administrator has no knowledge of when the last CAV was performed. The

municipality sees no specific need for a CAV at this time.

LZ\jaVidgn

The communities Flood Damage Prevention Ordinance (FDPO) was last updated in 2010, and is found at

Chapter 77 of the local code.

Floodplain regulations and ordinances are aligned with FEMA and New Jersey State requirements. There are

additional ordinances and regulations that further support the implementation of the NFIP within the

Township.
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<a__g`[fk JSf[`Y KkefW_

The Township of Verona does not currently participate in the Community Rating System (CRS). There is an

interest in attending a seminar on CRS to determine if membership is a viable option for the Township of

Verona.

HfZWd <SbST[^[f[We BVW`f[X[WV

With strong leadership from the Township Manager along with the empowerment of the workgroup leaders to

do the job; success is guaranteed following a disaster in the Township of Verona. The organizations

responsible for response and recovery have had overcome many obstacles to ensure a quick recovery and to

return to “normal” soon after an event. A recent success story was seen in October 2012. During Superstorm

Sandy, the Verona Office of Emergency Management coordinated storm activities. The Police, Fire and

Department of Public Works, as always, are key to the success of the storm activities. The proper management

of available resources is what makes the difference between success and failure. The use of a common radio

communications platform brings our workgroups together. The Department of Public Works handles most of

the storm related activities. This group, comprised of managed resources, is the first responders to almost

every incident during a storm of this type. This department has the resources to assess the incidents and report

back to the EOC. With contracts in place with responsible vendors / contractors, necessary additional and

specialized resources are available to get the work done. The Fire Department and Emergency Medical group

is an all-volunteer inventory of resources. These groups are an important element in the successful response to

emergencies and unplanned events. The Police Department working with all of the groups mentioned above

complete the team that is needed to work a storm such as Superstorm Sandy.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Day-to-Day Operations: To prevent flooding, the Township of Verona regularly cleans brooks, streams, and

tributaries to the Peckman River. Catch basins and storm sewers are checked during heavy rains to prevent

debris from entering watercourses. On an annual basis, Peckman River is cleared of trees, large debris, and

shoal material as needed (FEMA FIS 2014). The Township has an Environmental Commission and Shade

Tree Commission established.

Master Plan: The Township has a Master Plan which is the legal roadmap to planning for appropriate and

safe land development. The 2009 Master Plan & Reexamination Report’s Section 4 (Environmental Features)

discusses flood-prone areas in the Township.

Currently the Township considers hazard zones prior to land use, zoning changes and development permitting.

The Township will use the HMP as a guide during rezoning procedures. The Township will also use the HMP

as a guide when updating their transportation plan to limit access to hazard areas. Refer to their mitigation

strategy for further details.

The Township has their ordinances and flood protection measures available on their website. Please visit the

Township of Verona’s website at http://www.veronanj.org for further information (FEMA FIS 2014).
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6+/.+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+/.*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Infiltration of storm water into Verona
Waste Water Collection Systems.

Continuous

Planning for potential solutions to reduce the amount of
storm water infiltrating the Township of Verona Waste

Water collections systems. During storms where localized
street flood occurs storm water infiltrates the local Waste

Water collection system causing an increase in Waste
Water Treatment Plat flow from 2.1 Million gallons per day
to as high as 21 million gallons per day. This initiative will

be carried forward into the updated mitigation strategy.

2: Impassable roadways during storm events –
Bloomfield Ave and Mt Prospect Ave which

are County roadways.
Continuous

Need storm water system upgrades under a County
Roadway, Bloomfield Ave, to increase capacity of

underground storm water drainage to the Peckman river.
Currently during frequent heavy rain storms the storm water
run-off flows down both side of the Valley which Verona is

comprised of. The existing underground storm water
systems do not have the capacity to capture all of the storm

water that flows to the Peckman river. The storm water
flows on the surface of Bloomfield Ave causing flooding

into store fronts along the way toward the Peckman River.
This causes damage, traffic problems and displacement of
manhole covers. The open manholes are a safety issue for
people and automobiles. Need planning and solutions for

roadway treatment for ice and snow conditions along
Bloomfield Ave and Mt Prospect Ave in Verona during ice
and snow storms. Each of these roadways has steep inclines
and declines. Each of these roadways is a primary route to
and from hospitals for EMS and Paramedic units. Each of

these roadways is a primary route for all traffic. Once these
roadways become impassable traffic stops and these arterial

roadways are under grid lock. This situation causes
emergency workarounds for local DPW, emergency service
personnel, Police and other support departments. Studies,

planning and implementation of solutions are required.
Essex County has repaired Ground water problem Mt

Prospect Ave near Sunset Ave. Since Essex County DPW is
the lead agency for this project, this initiative will be not

carried over by Verona. Please refer to Essex County
Annex (Section 9.1)

3: Stream culvert work in residential areas
storm water run-off– Eagle Rock Reservation
area including Afterglow Ave and Ravine Rd

and Flooding of Cole Rd.

No Progress,
Continuous

Storm water run-off from Essex County Eagle Rock
Reservation causing localized flooding on local street and
local properties. Storm water system planning, design, and

implementation is required to remedy to situation. Need
studies to identify storm water run-off paths from County
lands on to local streets and properties. Need solutions to
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LST^W 6+/.*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

problems along with implementation planning. Since this is
a County-led project and under the jurisdiction of Verona, it

will not be carried over by the Township. Please refer to
Essex County Annex (Section 9.1), action Essex-16

4: Linden Ave bridge repair. Completed

Essex County rebuilt the bridge and completed this project.
Since this is a County-led project, it will not be carried over

by the Township. Please refer to Essex County Annex
(Section 9.1)

5: Possible dam failure at Verona Park. Completed

Essex County performed dam enhancements required and
completed this project. Since this is a County-led project, it
will not be carried over by the Township. Please refer to

Essex County Annex (Section 9.1)

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The Township has identified the following mitigation projects/activities that have also been completed:

# To prevent flooding, the Township of Verona regularly cleans brooks, streams, and tributaries to the

Peckman River (FEMA FIS 2014).

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.21-10 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.21-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).-
DVcjVgn .,-1

6+/.+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+/.+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of Verona that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of Verona has significant exposure. These maps are illustrated in the hazard profiles

within Section 5.4, Volume I of this Plan.

6+/.+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)..
DVcjVgn .,-1

?[YgdW 6+/.*.+ Lai`eZ[b aX NWda`S ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)./
DVcjVgn .,-1

?[YgdW 6+/.*/+ Lai`eZ[b aX NWda`S ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).0
DVcjVgn .,-1

Action Number: Verona-1 (Old 1)

Mitigation Action/Initiative: Infiltration of storm water into Verona Waste Water Collection Systems.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

QQNJ gjcc^c\ dkZg [adl XVeVX^in VcY WZ^c\ dkZgadVYZY Wn hidgb lViZg

^c[^aigVi^dc*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CYZci^[n hZlZg a^cZh ^c cZZY d[ gZeV^g

.* CYZci^[n hdaji^dch id gZYjXZ ^c[^aigVi^dc

/* CYZci^[n [jijgZ Xdcigdah [dg ^c[^aigVi^dc

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Planning for potential solutions to reduce the amount of storm water infiltrating

the Township of Verona Waste Water collections systems. During storms where

localized street flood occurs storm water infiltrates the local Waste Water

collection system causing an increase in Waste Water Treatment Plat flow from

2.1 Million gallons per day to as high as 21 million gallons per day.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf LZYjXZ @adl i]gdj\] QVhiZ QViZg igZVibZci eaVci Yjg^c\ hidgbh

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LZYjXZY higZhh dc i]Z QVhiZ QViZg NgZVibZci egdXZhhZh VcY Zfj^ebZci

>ef[_SfWV <aef Oc`cdlc Vi i]^h i^bZ t Zhi^bViZY ]^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` PZgdcV QQNJ ?c\^cZZg^c\

EaUS^ I^S``[`Y FWUZS`[e_
PZgdcV QQNJ ?c\^cZZg^c\*

IafW`f[S^ ?g`V[`Y KagdUWe
Oc`cdlc Vi i]^h i^bZ

L[_W^[`W Xad <a_b^Wf[a` Oc`cdlc Vi i]^h i^bZ

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).1
DVcjVgn .,-1

Action Number: Verona-1 (Old 1)

Mitigation Action/Initiative: Infiltration of storm water into Verona Waste Water Collection Systems.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 0

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1 Long-Term

9YW`Uk <ZS_b[a` 1 Verona WWTP Engineering

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).2
DVcjVgn .,-1

Action Number: Verona-2 (NEW/APRW)

Mitigation Action/Initiative: Support the mitigation of vulnerable structures : Ozone Avenue Bridge

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

JZX`bVc L^kZg [addY^c\ d[ PZgdcV QVhiZ QViZg NgZVibZci JaVci VcY

egdeZgi^Zh Vadc\ i]Z JZX`bVc g^kZg WVh^c*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. Enhance storm water flow of the Peckman River

2. LZYjXZ [addY^c\ ^c i]Z VgZV VcY Zci^gZ JZX`bVc L^kZg <Vh^c

3. LZYjXZ cjbWZg d[ egdeZgi^Zh i]Vi VgZ gZfj^gZY id ]VkZ [addY

^chjgVcXZ*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Need to enhance storm water flow of the Peckman River to reduce flooding of Verona

Waste Water Treatment Plant and the Peckman river basin. During heavy rains the Ozone

Ave Bridge appears to be a restriction point to the flow of the Peckman River. The bridge

has been in place for many years. A redesign and widening of the bridge will reduce

flow restrictions on this Peckman River.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
LZYjXZ @addY^c\ d[ VY_VXZci egdeZgi^Zh l]^X] ediZci^Vaan gZYjXZh [addY

odcZ VgZV*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& LZYjXi^dc d[ Zfj^ebZci YVbV\Zh VcY Wj^aY^c\ [addY^c\

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin

EaUS^ I^S``[`Y FWUZS`[e_ ?hhZm =djcin VcY Ndlch]^e d[ PZgdcV

IafW`f[S^ ?g`V[`Y KagdUWe Oc`cdlc Vi i]^h i^bZ

L[_W^[`W Xad <a_b^Wf[a` Oc`cdlc Vi i]^h i^bZ

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).3
DVcjVgn .,-1

Action Number: Verona-2 (NEW/APRW)

Mitigation Action/Initiative: Ozone Avenue Bridge

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).4
DVcjVgn .,-1

Action Number: Verona-3 (NEW/APRW)

Mitigation Action/Initiative: Bloomfield at Verona Park flooding/pooling of storm water

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MigZZi [addY^c\ VcY hV[Zin ^hhjZh*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
CcXgZVhZ XVeVX^in d[ jcYZg\gdjcY hidgb lViZg hnhiZbh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* The underground storm water system needs to be evaluated for proper flow

and capacity.

.* LZYjXZ higZZi [addY^c\ VcY gdVYlVn XadhjgZh

/* >ZXgZVhZ g^h` d[ YVbV\Zh YjZ id bVc]daZ XdkZgh Y^hadY\ZY*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Increase storm water system capacities along Bloomfield Ave. Need storm water system

upgrades under a County Roadway, Bloomfield Ave (RT 506), to increase capacity of

underground storm water drainage to the Peckman river. Currently during frequent

heavy rain storms the storm water run-off flows down both side of the Valley which

Verona is comprised of. The existing underground storm water systems do not have the

capacity to capture all of the storm water that flows to the Peckman river. The storm

water flows on the surface of Bloomfield Ave causing flooding into store fronts along the

way toward the Peckman River. This causes damage, traffic problems and displacement

of manhole covers. The open manholes are a safety issue for people and automobiles.

Bloomfield at Verona Park flooding / pooling of storm water. Claremont, Derwent and

Bloomfield Ave. Need to enhance storm water system capacity

Stream culvert work in residential areas storm water run-off– Eagle Rock Reservation

area including Afterglow Ave. and Ravine Rd and Flooding of Cole Rd.

In Verona Fairview and Crest Hill Rd area storm water flooding from storm water run-off

from Essex County Hilltop Park. The problem appears to be excessive storm water run-

off form the Hilltop Park area. There is a storm water collection system in place appears

to be insufficient to handle the storm water run-off. Studies, planning and

implementation of plans are necessary to remedy this situation.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
CbegdkZ hidgb hnhiZb lViZg XVeVX^in( gZYjXZ higZZi [addY^c\ VcY higZZi

XadhjgZh( gZYjXZ g^h`

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& B^\]

>ef[_SfWV <aef Oc`cdlc t B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin

EaUS^ I^S``[`Y FWUZS`[e_ ?hhZm =djcin VcY Ndlch]^e d[ PZgdcV

IafW`f[S^ ?g`V[`Y KagdUWe Oc`cdlc
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>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-).5
DVcjVgn .,-1

L[_W^[`W Xad <a_b^Wf[a` Oc`cdlc Vi i]^h i^bZ

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/,
DVcjVgn .,-1

Action Number: Verona-3 (NEW/APRW)

Mitigation Action/Initiative: Bloomfield at Verona Park flooding/pooling of storm water

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/-
DVcjVgn .,-1

Action Number: Verona-4 (New/APRW)

Mitigation Action/Initiative: Claremont, Derwent and Bloomfield Avenue need to enhance storm water

system capacity.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MigZZi [addY^c\ VcY hV[Zin ^hhjZh*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
CcXgZVhZ XVeVX^in d[ jcYZg\gdjcY hidgb lViZg hnhiZbh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. The underground storm water system needs to be evaluated for proper flow

and capacity.

2. LZYjXZ higZZi [addY^c\ VcY gdVYlVn XadhjgZh

3. >ZXgZVhZ g^h` d[ YVbV\Zh YjZ id bVc]daZ XdkZgh Y^hadY\ZY*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Increase storm water system capacities along Bloomfield Ave. Need storm water system

upgrades under a County Roadway, Bloomfield Ave (RT 506), to increase capacity of

underground storm water drainage to the Peckman river. Currently during frequent

heavy rain storms the storm water run-off flows down both side of the Valley which

Verona is comprised of. The existing underground storm water systems do not have the

capacity to capture all of the storm water that flows to the Peckman river. The storm

water flows on the surface of Bloomfield Ave causing flooding into store fronts along the

way toward the Peckman River. This causes damage, traffic problems and displacement

of manhole covers. The open manholes are a safety issue for people and automobiles.

Bloomfield at Verona Park flooding / pooling of storm water. Claremont, Derwent and

Bloomfield Ave. Need to enhance storm water system capacity

Stream culvert work in residential areas storm water run-off– Eagle Rock Reservation

area including Afterglow Ave. and Ravine Rd and Flooding of Cole Rd.

In Verona Fairview and Crest Hill Rd area storm water flooding from storm water run-off

from Essex County Hilltop Park. The problem appears to be excessive storm water run-

off form the Hilltop Park area. There is a storm water collection system in place appears

to be insufficient to handle the storm water run-off. Studies, planning and

implementation of plans are necessary to remedy this situation.

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf
CbegdkZ hidgb hnhiZb lViZg XVeVX^in( gZYjXZ higZZi [addY^c\ VcY higZZi

XadhjgZh( gZYjXZ g^h`

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& N<>

>ef[_SfWV <aef N<>

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin

EaUS^ I^S``[`Y FWUZS`[e_ ?hhZm =djcin VcY Ndlch]^e d[ PZgdcV

IafW`f[S^ ?g`V[`Y KagdUWe Oc`cdlc Vi i]^h i^bZ

L[_W^[`W Xad <a_b^Wf[a` Oc`cdlc Vi i]^h i^bZ

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/.
DVcjVgn .,-1

Action Number: Verona-4 (New/APRW)

Mitigation Action/Initiative: Claremont, Derwent and Bloomfield Avenue need to enhance storm water

system capacity.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)//
DVcjVgn .,-1

Action Number: Verona-5 (NEW/APRW)

Mitigation Action/Initiative: Emergency back-up generators DPW Garage, B&G Garage, pump stations

Linn Drive and Hillwood Terrace, High School, Community Center and

Verona WWTP.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 =dci^cjZ bjc^X^eVa hZgk^XZh VcY deZgVi^dch Yjg^c\ edlZg djiV\Zh*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
GV^ciV^c =dde VcY =IA

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* >ZkZade eaVch [dg AZcZgVidg CchiVaah

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

As a result of continued heavy storms and routine extended power outages

the need for back-up generators has become necessity. The Township of

Verona has reviewed the needs of and for Back-up generators. The

Township of Verona has obtained a consultant report for purchase and install

of back-up generators for various Verona Buildings. There is an open

application for funding under the Hazard Mitigation Grant program under

DR4086.

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf GV^ciV^c =dde VcY =IA

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& jc`cdlc

>ef[_SfWV <aef "-*1 b^aa^dc %Zhi^bViZY &

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Ndlch]^e d[ PZgdcV

EaUS^ I^S``[`Y FWUZS`[e_ Ndlch]^e d[ PZgdcV

IafW`f[S^ ?g`V[`Y KagdUWe AgVcih %BGAJ \gVcih& VcY adXVa [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` N<>

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/0
DVcjVgn .,-1

Action Number: Verona-5 (NEW/APRW)

Mitigation Action/Initiative: Emergency back-up generators DPW Garage, B&G Garage, pump stations

Linn Drive and Hillwood Terrace, High School, Community Center and

Verona WWTP.

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/1
DVcjVgn .,-1

Action Number: Verona-6 (New/APRW)

Mitigation Action/Initiative: In Verona Fairview and Crest Hill Road area flood from storm water run-off

Count Hilltop Park

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 LZYjXZ hidgb lViZg [addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 @addY^c\ YjZ id hidgb lViZg gjcd[[ [gdb ?hhZm =djcin JgdeZgin

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* ?kVajViZ XjggZci hidgb lViZg hnhiZbh

.* >ZkZade eaVc [gdb ZkVajVi^dc

0* CbeaZbZci eVch

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

There is a storm water run-off problem in the area of Fairview Ave and

Cresthill Rd in Verona. The problem appears to be storm water run-off form

the Hilltop Park area. There is a storm water collection system in this which

appears to be insufficient to handle the storm water run-off. Studies,

planning, and implementation of plans are necessary to remedy this

situation.

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf LZYjXZ [addY^c\ d[ gZh^YZci^Va egdeZgi^Zh

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV& LZYjXi^dc d[ [addY^c\

>ef[_SfWV <aef Oc`cdlc

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` ?hhZm =djcin

EaUS^ I^S``[`Y FWUZS`[e_
?hhZm =djcin VcY i]Z Ndlch]^e d[ PZgdcV

IafW`f[S^ ?g`V[`Y KagdUWe
Oc`cdlc

L[_W^[`W Xad <a_b^Wf[a` Oc`cdlc

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 N<>

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 N<>

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/2
DVcjVgn .,-1

Action Number: Verona-6 (New/APRW)

Mitigation Action/Initiative: In Verona Fairview and Crest Hill Road area flood from storm water run-off

Count Hilltop Park

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&

Medium/
Low



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/3
DVcjVgn .,-1

Action Number: Verona-7 (NEW/LOI)

Mitigation Action/Initiative: Verona Township shelter generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MZZ PZgdcV)2

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
=dci^cjZ id jhZ h]ZaiZg Yjg^c\ Y^hVhiZgh VcY je\gVYZ i]Z \ZcZgVidg*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "0.,(,,,

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/4
DVcjVgn .,-1

Action Number: Verona-7 (NEW/LOI)

Mitigation Action/Initiative: Verona Township shelter generator

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 0

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 8

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)/5
DVcjVgn .,-1

Action Number: Verona-8 (NEW/LOI)

Mitigation Action/Initiative: Verona Township pump station

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 MZZ PZgdcV )2

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
F^cc >g^kZ QZaa hiVi^dc \ZcZgVidg je\gVYZ

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

?chjgZ Xdci^cj^in d[ hZgk^XZh bn je\gVY^c\ \ZcZgVidgh Vi kVg^djh ejbe

hiVi^dch i]gdj\]dji i]Z Ndlch]^e

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
HZl

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "413(-0.

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6

Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'&/ ARZQVLMS RJ BIURQE

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*.-)0,
DVcjVgn .,-1

Action Number: Verona-8 (NEW/LOI)

Mitigation Action/Initiative: Verona Township pump station

Criteria

Numeric

Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 9

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)-
DVcjVgn .,-1

6+// Lai`eZ[b aX OWef <S^ViW^^

This section presents the jurisdictional annex for the Township of West Caldwell.

6+//+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Larry Peter, Emergency Management Coordinator
30 Clinton Road, West Caldwell, NJ 07006
Phone: (973) 747-9946
E-mail: lpeter@westcaldwell.comlpeter@westcaldwell.com

John Medina, Deputy Emergency Management Coordinator
30 Clinton Road, West Caldwell, NJ 07006
Phone: (862) 881-6308
E-mail: jmedina@westcaldwell.comjmedina@westcaldwell.com

6+//+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of West Caldwell was 10,759.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 5.07 square miles, of which 5.055

square miles is land and 0.015 square miles is water.

;d[WX A[efadk

The Township of West Caldwell was part of the original land known as Horseneck. In 1798, Horseneck was

renamed Caldwell Township for James Caldwell- an aid to George Washington’s men during the

Revolutionary War. In 1904, the population of Caldwell Township had grown so significantly that forming

smaller governing bodies was essential. As a result, West Caldwell Township was formed. The first mayor of

West Caldwell Township was Caleb Crane (Township of West Caldwell, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

West Caldwell operates with a Mayor and Council consisting of six members in the Borough form of

government. The Mayor is elected to a four year term and each of the six Council members is elected to a

three year term. Each Council member chairs one of the Township’s six committees (Township of West

Caldwell, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

West Caldwell Township did not note any major residential or commercial development, or major

infrastructure development planned for the next five years in the municipality.



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).
DVcjVgn .,-1

LST^W 6+//*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

None identified at this time.

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+

6+//+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+//*/+ ASlSdV >hW`f A[efadk

Date(s) of Event Event Type

FEMA
Declaration #

(If Applicable)
County

Designated? Summary of Damages/Losses

April 14-20, 2007
Severe Storms and
Inland and Coastal

Flooding
DR-1694 Yes

Clean-up costs totaled over $20,000 in the
Township

March 12 – April
15, 2010

Severe Storms and
Flooding

DR-1897 Yes

Large amounts and tree and limb damage
resulted in vegetative debris throughout the
Township. The Township also experienced

flooding; power outages, sewer backups, and
the sewer pump station over flowing. Total

damages in the Township exceeded $233,000.

December 26-27,
2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Clean-up costs totaled over $31,000 in the

Township.

August 26 –
September 5, 2011

Hurricane Irene
EM-3332
DR-4021

Yes
Yes

Clean-up costs and debris removal totaled over
$50,000 in the Township.

October 29, 2011 Severe Storm DR-4048 Yes

The Township was without power for
approximately two to five days. Clean-up costs
and debris removal totaled over $300,000 in the

Township.

October 26 –
November 8, 2012

Superstorm Sandy
EM-3354
DR-4086

Yes
Yes

The Township was without power
approximately three to seven days. The roofs of

the DPW building and old town hall were
damaged. Total damages, including clean-up

costs and debris removal, exceeded $300,000 in
the Township.
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6+//+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of West Caldwell. For additional vulnerability information relevant to this jurisdiction, refer

to Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

West Caldwell.

LST^W 6+//*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk aX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk

j B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,365,287

Occasional 32 High
2,500-year MRP: $40,332,819

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $4,135,824 Frequent 18 Medium

Geological
Hazards

Exposed to Class B and
Class C:

$0$0 Rare 6 Low

Severe Storm
100-Year MRP: $1,046,815

Frequent 48 High500-year MRP: $8,003,704
Annualized: $81,045

Winter Storm
1% GBS: $11,937,802

Frequent 5454 High
5% GBS: $59,689,008

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$101,800 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z hZkZgZ hidgb VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+
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Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of West Caldwell.

LST^W 6+//*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

West Caldwell,
Township of

8383 3232 $1,984,652.00 2 0 1717 1717 6666

OdjgXZ7 CBJ>) /-.1

KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ

adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+

KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+

KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+

KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ

<d[f[US^ ?SU[^[f[We

The municipality does not have any critical facilities located in the 1% or 0.2% annual chance flood

boundaries.

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), flooding in West Caldwell is a result

of heavy rainfall produced by hurricanes moving up the coast, large frontal storms from the west and south,

and local thunderstorms. Historic floods affecting the Township of West Caldwell occurred in 1902, 1903,

1936, and 1945. The 1903 flood, with an estimated peak discharge of 39,800 cubic feet per second (cfs) at the

confluence of the Passaic River and Newark Bay, inundated large areas, causing damage to buildings and

disruption of transportation and utility lines. A storm similar to the one which caused the flood of 1903 would

result today in a significantly larger area of inundation and greater discharges, due to the increased percentage

of impervious areas. Flooding has occurred in 1968 and 1971, resulting in estimated damages in excess of $1

million in this locality (FEMA FIS 2014).

The Passaic River flows along the western boundary of West Caldwell. The low areas in West Caldwell,

adjacent to the Passaic River, are subject to flooding. Areas subject to inundation include residential,

commercial, and park lands. The low flat areas adjacent to Pine, Green, and Kane Brooks in the lower reaches

are also subject to flooding (FEMA FIS 2014).

Additionally, the municipality has identified the following hazard problems and/or problem areas:
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@addY

Sewerage pumping station inundated by rain and ground water has caused localized flooding. Roads have been

closed due to flooding in adjoining jurisdictions.

JdlZg IjiV\Z

High wind and snow events have caused electrical infrastructure to become compromised and fall. Trees and

limbs have fallen as a result of the wind and snow events.
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6+//+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability
# Administrative and technical capability
# Fiscal capability
# Community classification
# National Flood Insurance Program
# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of West Caldwell.

LST^W 6+//*2+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Building Code Y Local Building Dept Ordinance 1689, Adopted 9/7/10

Zoning Ordinance Y Local Building Dept Ordinance 890, Adopted 12/1982

Subdivision Ordinance Y Local Building Dept Ordinance 1284, Adopted 9/19/95

NFIP Flood Damage Prevention
Ordinance

Cumulative Substantial Damages

Freeboard

Growth Management

Floodplain Management / Basin Plan Y Local Building Dept
Ordinance 1605 Amends Flood Plain

Management (§§ 21-2, 21-3.2, 21-6.2, 21-
7.3), Adopted 5/1/07

Stormwater Management
Plan/Ordinance

Y Local Engineering
Amends Flood Plain Management (§§ 21-2,

21-3.2, 21-6.2, 21-7.3), Adopted 5/1/07

Comprehensive Plan / Master Plan/
General Plan

Y Engineering
Resolution adopted 11/26/2007

Capital Improvements Plan Y Engineering Ord. No. 1687 § 3, Adopted 8/17/10

Site Plan Review Requirements

Open Space Plan Y Engineering
Ord. No. 890 § 20-5.1; Ord. No. 1209 § 4;

Ord. No. 1561 § 1; Ord. No. 1639 § 1,
Adopted 12/21/1982

Stream Corridor Management Plan

Watershed Management or Protection
Plan

Economic Development Plan

Comprehensive Emergency
Management Plan

Y OEM
3/6/13

Emergency Response Plan Y OEM 3/6/13

Post Disaster Recovery Plan Y OEM 3/6/13

Post Disaster Recovery Ordinance

Real Estate Disclosure Requirement
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Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a=a

kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+

,9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`) `S_W

aX b^S`) Wjb^S`Sf[a` aX SgfZad[fk) WfU+&

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of West

Caldwell.

LST^W 6+//*3+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Engineering

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Engineering

Planners or engineers with an understanding of natural
hazards

Y Engineering

NFIP Floodplain Administrator Y
Robert McLoughlin, Construction Official, Building

Department

Surveyor(s) Y Engineering

Personnel skilled or trained in “GIS” applications Y Engineering

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y OEM

Grant Writer(s) N

Staff with expertise or training in benefit/cost analysis Y Finance

Professionals trained in conducting damage assessments

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of West Caldwell.

LST^W 6+//*4+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community development Block Grants (CDBG) YES

Capital Improvements Project Funding YES

Authority to Levy Taxes for specific purposes YES

User fees for water, sewer, gas or electric service YES

Impact Fees for homebuyers or developers of new
development/homes

YES
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?[`S`U[S^ JWeagdUWe
9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Incur debt through general obligation bonds YES

Incur debt through special tax bonds YES

Incur debt through private activity bonds NO

Withhold public expenditures in hazard-prone areas N/A

Mitigation grant programs YES

Other

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of West

Caldwell.

LST^W 6+//*5+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP

Building Code Effectiveness Grading
Schedule (BCEGS)

NPNP

Public Protection NPNP

Storm Ready NP

Firewise NPNP

KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within five road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual
# The Building Code Effectiveness Grading Schedule
# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html
# The National Weather Service Storm Ready website at http://www.weather.gov/stormready/howto.htm
# The National Firewise Communities website at http://firewise.org/

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Robert McLoughlin, Construction Official
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@addY PjacZgVW^a^in MjbbVgn

Eight properties reported damage following Superstorm Sandy. A majority of the damage was caused by trees

falling on the dwellings. Two structures were deemed unsafe for occupation. There are no records kept of

properties damaged by flooding or an interest in mitigation projects.

LZhdjgXZh

The Construction Official coordinates the responsibilities and duties of floodplain manager with OMLAND

Engineering staff member Frank Russo. Their responsibilities include permit review, inspections, damage

assessments, record-keeping, and GIS. There is a link on the municipal website directing residents to the

FEMA website. Additional training and information on floodplain management would be welcomed.

=dbea^VcXZ B^hidgn

West Caldwell Township is currently unsure of its standing in the NFIP. The current floodplain manager has

no record of when the most recent Community Assistance Visit (CAV) took place and does not feel there is a

need to schedule one at this time.

LZ\jaVidgn

Floodplain management regulations and ordinances meet FEMA and New Jersey minimum requirements.

There are additional local ordinances, plans, and programs that support the enforcement of floodplain

management in West Caldwell Township. Though West Caldwell Township is not currently a participating

community in the Community Rating System (CRS), receiving additional information would be welcomed.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program.

HfZWd <SbST[^[f[We BVW`f[X[WV

None at this time.

B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

Due to the severity of recent events, mitigation has become a priority in the Township. Currently, the

Township limits development in high hazard areas, incorporates hazard resistant construction standards into

the design and location of projects, and prior to land use zoning or development permitting, hazard areas are

considered. It is not considered in many decisions and will become more evident in zoning/permitting

procedures in the future. The Township also conducts outreach; their municipal website directs residents to the

FEMA website for more information regarding hazards.

More ways to incorporate mitigation into day-to-day operations will be evaluated. For example, the Township

would like to pursue more information about becoming a certified Firewise Community due to the potential for

forest fires in the community. Refer to Table 9.22-10 action West Caldwell-20. In addition, the Township will

look at mitigation actions when allocating funds from the municipal operating budget in the future.
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6+//+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+//*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfgeLST^W 6+//*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

1: Stream culvert between all
municipalities.

Continuous

Sediment/debris removal at various
culverts accomplished. Action added to

annual maintenance activities. This
initiative will be carried over into the

current mitigation strategy.

2: Mitigate Forest Avenue streams
against flooding.

Discontinued
Essex County is the lead agency for this
project; therefore, this initiative will not

be carried over by West Caldwell.

3: Kirkpatrick Lane wastewater
pumping stations.

In Progress

4: Passaic Avenue and Bloomfield
Avenue are both evacuation routes
impacted by flooding.

Discontinued

These roads are Essex County
thoroughfares. The County is the lead
agency for this project; therefore, this
initiative will not be carried over by

West Caldwell. Please refer to Essex
County Annex (Section 9.1)

5: Road raising on Essex Place. Discontinued

Contributing factor determined to be
related to storm water conduit and

outfall deficiencies. This initiative will
not be carried over into the current

mitigation strategy.

6: Infiltration study for sanitary sewer
system- old pipes, back flow.

Continuous

Developer funded and completed study
performed along Forest Avenue.

Comprehensive investigations of public
system still required. This initiative will

be carried over into the current
mitigation strategy.

7: Comprehensive ordinances
regulating storm water and floodplain
management.

Completed
Required ordinances have been adopted.

This initiative will not be carried over
into the current mitigation strategy.

8: Potential for forest fires. No Progress Statement of fact. This initiative will be

revised and carried over into the current

mitigation strategy.

9: Sanitary sewer system back-ups and

overflows.

Continuous Repairs of infiltration and inflow

deficiencies along Forest Ave. Sanitary

manhole subject to inflow at Dougal

Place repaired. This initiative will be

carried over into the current mitigation

strategy.
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LST^W 6+//*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfgeLST^W 6+//*6+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

10: Continuing care facility. Completed Statement of fact. This initiative will not

be carried over into the current

mitigation strategy.

11: New age restricted retirement

facility.

Completed Facility has been completed.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The municipality identified the following initiatives that have been completed; however, they were not

included in the previous mitigation strategy:

# Improvements to the sewerage pumping station are currently underway.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural

Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.22-10 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.22-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.
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@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)-4
DVcjVgn .,-1

6+//+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+//+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of West Caldwell that illustrate

the probable areas impacted within the municipality. These maps are based on the best available data at the

time of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only

been generated for those hazards that can be clearly identified using mapping techniques and technologies, and

for which the Township of West Caldwell has significant exposure. These maps are illustrated in the hazard

profiles within Section 5.4, Volume I of this Plan.

6+//+6 9VV[f[a`S^ <a__W`fe

None at this time.



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)-5
DVcjVgn .,-1

?[YgdW 6+//*.+ Lai`eZ[b aX OWef <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb .



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).,
DVcjVgn .,-1

?[YgdW 6+//*/+ Lai`eZ[b aX OWef <S^ViW^^ ASlSdV 9dWS >jfW`f S`V EaUSf[a` FSb /



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).-
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell Police station generator project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Q]Zc i]Z Jda^XZ hiVi^dc adhZh edlZg( i]Z Z[[^X^ZcXn d[ i]Z hiVi^dc Ygdeh Wn
1,#* N]Z XjggZci \ZcZgVidg ^h cd adc\Zg gZa^VWaZ* <VX`je edlZg ^h cZZYZY
id ZchjgZ Xdci^cj^in ^[ deZgVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

LZeaVXZ XjggZci \ZcZgVidg id ZchjgZ Xdci^cj^in d[ hZgk^XZh VcY egdiZXi^dc
[dg i]Z Xdbbjc^in*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
HZl VcY ?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "24(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 =dbeaZiZY .,-/

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)..
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell Police station generator project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
With an increase of power outages in the area, it is necessary to install generators

at critical facilities within the Township for continuity of operations for
emergency responders

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 It is technically feasible and meets the Township long-term goals.

Ia^[f[US^ 1

EWYS^ 0 Neutral

?[eUS^ 1

>`h[da`_W`fS^ 1 The Generator will be permitted and will comply with State Environmental Rules

KaU[S^ 1 This project will not negatively affect the population.

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)./
DVcjVgn .,-1

Action Number: West Caldwell- 1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell West Essex First Aid Building generator project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
<VX`je edlZg ^h cZZYZY id ZchjgZ Xdci^cj^in d[ deZgVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "/1(,,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).0
DVcjVgn .,-1

Action Number: West Caldwell- 1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell West Essex First Aid Building generator project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
With an increase of power outages in the area, it is necessary to install generators

at critical facilities within the Township for continuity of operations for
emergency responders

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 It is technically feasible and meets the Township long-term goals.

Ia^[f[US^ 1

EWYS^ 0 Neutral

?[eUS^ 1

>`h[da`_W`fS^ 1 The Generator will be permitted and will comply with State Environmental Rules

KaU[S^ 1 This project will not negatively affect the population.

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).1
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI/AW)
Mitigation Action/Initiative: West Caldwell Municipal Building generator project

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Loss of Electrical Power

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

The Township of West Caldwell is seeking funding to purchase and install a
permanent natural gas generator for the Municipal Town hall so that it can
provide power to critical infrastructure in the event of a power outage. The
Municipal Town hall will act as the Emergency Operation Center in the event
that the primary EOC (Municipal Police Department) is over whelmed or if the
incident expands in scope and size. Neither building can remain open in the
event of power failures. The purchase of the generator will allow the Township
to manage emergencies more efficiently, therefore, allowing for a smooth
coordination of our emergency services.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* MdaVg AZcZgVidg t Xdhi( edlZg djieji

.* @jZa XZaah ) Xdhi

/* =dbW^cZY BZVi VcY JdlZg ) Xdhi

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

(1) 175 KW (or more) diesel GENERAC Automatic Standby Generator with
tank capacity of 380 gallons, 24 Hour run time via a 600A 3PH 4W
240/120/3/60 Automatic Transfer Switch.

9Uf[a`,Ida\WUf <SfWYadk

Structure and Infrastructure Project (SIP)- These actions involve modifying
existing structures and infrastructure to protect them from a hazard or remove
them from a hazard area. This could apply to public or private structures as well
as critical facilities and infrastructure. This type of action also involves projects
to construct manmade structures to reduce the impact of hazards.

@aS^e,HT\WUf[hWe FWf

Continuity of operations for emergency responders / With an increase of power
outages in the area, it is necessary to install generators at critical facilities within
the Township.

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

Loss of Electrical Power - With an increase of power outages in the area, it is
necessary to install generators at critical facilities within the Township for
continuity of operations for emergency responders.

>ef[_SfWV <aef Medium =$10,000 to $100,000
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` Township Of West Caldwell

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share /Federal and local sources

L[_W^[`W Xad <a_b^Wf[a` OG = On-going program

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6 /+.2+-0
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 BGAJ ;eea^XVi^dc !.,2 ^h ^c egd\gZhh d[
XdbeaZi^dc* FIC VcY GIO ]Vh WZZc h^\cZY VcY XdbeaZiZY* ?c\^cZZg^c\
hZgk^XZh ]VkZ WZZc gZiV^cZY VcY YZh^\c ldg` ]Vh WZ\jc* @jcY^c\ [dg adXVa
h]VgZ ]Vh WZZc hZXjgZY* Jgd_ZXi ^h dc eVXZ [dg XdbeaZi^dc Wn @Vaa .,-0*

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).2
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI/AW)
Mitigation Action/Initiative: West Caldwell Municipal Building generator project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
With an increase of power outages in the area, it is necessary to install generators

at critical facilities within the Township for continuity of operations for
emergency responders.

IdabWdfk

IdafWUf[a`
1

Having the ability to keep the Township EOC with power, during power outages,
will allow our emergency dispatchers to keep better track of emergency

responders and better allocated resources to secure, reduce and eliminate hazards
to infrastructure and damage to structures.

<aef*>XXWUf[hW`Wee 1
For the small investment of $121,000; hundreds of thousands of dollars can be

saved by the better allocation of resources to secure, reduce and eliminate hazards
to infrastructure and damage to structures.

LWUZ`[US^ 1 It is technically feasible and meets the Township long-term goals.

Ia^[f[US^ 1
The Township has applied for HMGP Grant (Application #206 – Project #4086)
and is moving through the process. The Township’s Governing Body has already

funded the full amount of the project, as it is a reimbursement grant.

EWYS^ 0 Neutral

?[eUS^ 1
The Township has applied for HMGP Grant (Application #206 – Project #4086)
and is moved through the process. The Township’s Governing Body has already

funded the full amount of the project, as it is a reimbursement grant.

>`h[da`_W`fS^ 1 The Generator will be permitted and will comply with State Environmental Rules.

KaU[S^ 1 This project will not negatively affect the population.

9V_[`[efdSf[hW 1
The Township has the administrative capabilities to implement this action and will

not require outside help.

Fg^f[*ASlSdV 0 Loss of Power

L[_W^[`W 1 Project is on-going and should be completed by Fall 2014

9YW`Uk <ZS_b[a` 1
Project has been assigned a manager and is being supported by administration.

The Township’s Governing Body has already funded the full amount of the
project, as it is a reimbursement grant.

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).3
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell Department of Public Works generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
<VX`je edlZg ^h cZZYZY id ZchjgZ Xdci^cj^in d[ deZgVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef "2-(.,,

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a`

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).4
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: West Caldwell Department of Public Works generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
With an increase of power outages in the area, it is necessary to install generators

at critical facilities within the Township for continuity of operations for
emergency responders.

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1 Highly supported

EWYS^ 0 Neutral

?[eUS^ 1

>`h[da`_W`fS^ 1 The Generator will be permitted and will comply with State Environmental Rules

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 0 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Department of Public Works

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..).5
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: Energy Allocation Grant- generators, 2 sites

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

<VX`je edlZg ^h cZZYZY id ZchjgZ Xdci^cj^in d[ deZgVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =dbeaZi^dc d[ i]Z Veea^XVi^dc [dg i]Z ?cZg\n ;aadXVi^dc AgVci

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` DdkZgc^c\ ?dYn

EaUS^ I^S``[`Y FWUZS`[e_

IafW`f[S^ ?g`V[`Y KagdUWe EJDM

L[_W^[`W Xad <a_b^Wf[a` O]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6 Cc Jgd\gZhh

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/,
DVcjVgn .,-1

Action Number: West Caldwell-1 (NEW/LOI)
Mitigation Action/Initiative: Energy Allocation Grant- generators, 2 sites

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1
With an increase of power outages in the area, it is necessary to install generators

at critical facilities within the Township for continuity of operations for
emergency responders

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 1

>`h[da`_W`fS^ 1 The Generator will be permitted and will comply with State Environmental Rules

KaU[S^ 1 This project will not negatively affect the population.

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/-
DVcjVgn .,-1

Action Number: West Caldwell-2 (NEW/AW)
Mitigation Action/Initiative: Stream dumping enforcement

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>jbe^c\ d[ nVgY YZWg^h ^cid higZVb X]VccZah

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* <^)VccjVa bV^a^c\h id V[[ZXiZY gZh^YZcih

.* ?c[dgXZbZci+hjbbdchZh

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Jgdk^YZ ^c[dgbVi^dcVa bV^a^c\h id gZh^YZcih Vadc\ lViZglVnh gZb^cY^c\
i]Zb id egdeZgan Y^hedhZ d[ nVgY YZWg^h*

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&
MigZVb WVc` Zgdh^dc( egdeZgin YVbV\Z( gdVY XadhjgZh VhhdX^ViZY l^i]
dkZgidee^c\( adhh d[ X]VccZa XVeVX^in

>ef[_SfWV <aef Fdl

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` AdkZgc^c\ WdYn

EaUS^ I^S``[`Y FWUZS`[e_ ?m^hi^c\ dgY^cVcXZh

IafW`f[S^ ?g`V[`Y KagdUWe ;ccjVa deZgVi^c\ [jcYh

L[_W^[`W Xad <a_b^Wf[a` <^)VccjVa %heg^c\ VcY [Vaa&

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/.
DVcjVgn .,-1

Action Number: West Caldwell-2 (NEW/AW)
Mitigation Action/Initiative: Stream dumping enforcement

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0 No known injuries reported due to inaction.

IdabWdfk

IdafWUf[a`
1

Eliminating potential stream/culvert blockages will reduce erosion to adjacent
properties.

<aef*>XXWUf[hW`Wee 1
Bi-annual mailings of several hundred dollars can help prevent emergency repair

actions of thousands and reduce annual maintenance costs.

LWUZ`[US^ 1 Technically feasible and enforces long-term goals.

Ia^[f[US^ 1 Residents support initiative and governing body endorses.

EWYS^ 0 Local jurisdiction unless NJDEP is contacted for violations.

?[eUS^ 1 Costs for mailings included in operations budget.

>`h[da`_W`fS^ 1 Resolve/eliminate stream channel blockages.

KaU[S^ 0 No impact

9V_[`[efdSf[hW 1 Mailing list has been generated, advisory documents completed

Fg^f[*ASlSdV 1 Reduce erosion, property damage, and flooding hazards

L[_W^[`W 1 Immediate accomplishment

9YW`Uk <ZS_b[a` 1 DPW, Township Engineer’s office

HfZWd <a__g`[fk

HT\WUf[hWe
1

Supports environmental quality by reducing stream channel erosion and capital
improvements by reducing annual maintenance activities.

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)//
DVcjVgn .,-1

Action Number: West Caldwell-3 (NEW/AW)
Mitigation Action/Initiative: Stream channel clearing and de-snagging

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY^c\

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

LZYjXi^dc d[ higZVb X]VccZa XVeVX^in VcY dji[Vaa WadX`V\Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
LZbdkVa d[ VXXjbjaViZY higZVb X]VccZa hZY^bZciVi^dc

9Uf[a`,Ida\WUf <SfWYadk HMJ( MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV& JgdeZgin YVbV\Z( gdVY Xadh^c\h

>ef[_SfWV <aef B^\]

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` AdkZgc^c\ WdYn

EaUS^ I^S``[`Y FWUZS`[e_ ?m^hi^c\ dgY^cVcXZh( @addY BVoVgY ;gZV =dcigda ;Xi gjaZh

IafW`f[S^ ?g`V[`Y KagdUWe ;ccjVa deZgVi^c\ WjY\Zi( XVe^iVa [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` Fdc\)iZgb

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/0
DVcjVgn .,-1

Action Number: West Caldwell-3 (NEW/AW)
Mitigation Action/Initiative: Stream channel clearing and de-snagging

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0 No known injuries reported due to inaction.

IdabWdfk

IdafWUf[a`
1

Restoring stream channel elevations and capacities to original conditions reduces
flooding impact.

<aef*>XXWUf[hW`Wee 1 Actions now will provide immediate relief and extend for extended period.

LWUZ`[US^ 1
Technically feasible and will provide long-term benefits by restoring design

capacities.

Ia^[f[US^ 1 Residents support initiative and governing body endorses.

EWYS^ 0 NJDEP permitting will be required for certain actions.

?[eUS^ 0 Capital and operating funding will be required

>`h[da`_W`fS^ 1 Reduce/eliminate stream cleaning and outfall blockages.

KaU[S^ 0 Temporary impacts associated with access.

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1 Reduce erosion, property damage, and flooding

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 DPW and Township Engineer’s office

HfZWd <a__g`[fk

HT\WUf[hWe
1 Restores drainage system capacities, reduces stream channel erosion.

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/1
DVcjVgn .,-1

Action Number: West Caldwell-4 (NEW/AW)
Mitigation Action/Initiative: Construction of a chlorine booster station

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 NgZVibZci d[ ediVWaZ lViZg*

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
KjVa^in d[ Yg^c`^c\ lViZg*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Nd XdchigjXi V WddhiZg hiVi^dc l^i] VXXZhhdg^Zh Vaadl^c\ igZVibZci*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

=dchigjXi V h^oZ VYZfjViZ WddhiZg [VX^a^in id Vaadl ^c_ZXi^dc d[ X]adg^cZ id
i]Z hnhiZb ^c i]Z ZkZci aZkZah gZfj^gZ ^i*

9Uf[a`,Ida\WUf <SfWYadk FdXVa eaVch VcY gZ\jaVi^dch*

@aS^e,HT\WUf[hWe FWf =dci^cjdjh fjVa^in d[ ediVWaZ lViZg hjeean*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ*

;W`WX[fe %^aeeWe Sha[VWV&
Cc Wja` ejgX]Vh^c\ djg lViZg( lZ Yd cdi ]VkZ Xdcigda d[ i]Z X]adg^cZ aZkZah
d[ i]Z lViZg lZ ejgX]VhZ* N]^h ldjaY Vaadl jh hdbZ aZkZa d[ Xdcigda*

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\ l^i] adXVa Xdhi h]VgZ

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/2
DVcjVgn .,-1

Action Number: West Caldwell-4 (NEW/AW)
Mitigation Action/Initiative: Construction of a chlorine booster station

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Maintain continuous safe, chlorinated potable water throughout the system.

IdabWdfk

IdafWUf[a`
0

<aef*>XXWUf[hW`Wee 0
Would allow us the ability to adjust and continue supplying the system with

quality drinking water without changing systems or suppliers.

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 0

L[_W^[`W 0 Actions can begin immediately

9YW`Uk <ZS_b[a` 0 Water Department

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 6

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/3
DVcjVgn .,-1

Action Number: West Caldwell-5 (NEW/AW)
Mitigation Action/Initiative: Purchase and replace emergency stand-by trailer generator

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JdlZg adhh Vi Xg^i^XVa hiVi^dch

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7 Fdhh d[ edlZg+ Fdhh d[ [jcXi^dch Vi djg hiVi^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* Nd egdk^YZ Vc VaiZgcVi^kZ edlZg hdjgXZ*

.* CchiVaaVi^dc d[ V hiVcY)Wn \ZcZgVidg* =dhi egd]^W^iZY*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
JjgX]VhZ V 2, `l* \ZcZgVidg igV^aZg*

9Uf[a`,Ida\WUf <SfWYadk
HMJ) G^c^b^oZ YVbV\Z VcY egZkZci adhhZh [gdb edlZg adhh [gdb hVc^iVgn
VcY lViZg ejbe^c\ hiVi^dch*

@aS^e,HT\WUf[hWe FWf
Nd egdk^YZ hj[[^X^Zci edlZg id ZcZg\^oZ hZlZg VcY ediVWaZ lViZg ejbe^c\
hiVi^dch*

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY [jijgZ*

;W`WX[fe %^aeeWe Sha[VWV&
FdhZh Vkd^YZY ldjaY WZ YVbV\Z id egdeZgin( higjXijgZh( VcY edhh^WaZ
YVbV\Z id lViZg hnhiZb*

>ef[_SfWV <aef GZY^jb

Id[ad[fk' B^\]

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe AgVci [jcY^c\

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/4
DVcjVgn .,-1

Action Number: West Caldwell-5 (NEW/AW)
Mitigation Action/Initiative: Purchase and replace emergency stand-by trailer generator

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Maintain water distribution system pressures and flows

IdabWdfk

IdafWUf[a`
1 Ability to maintain sewer pumping station

<aef*>XXWUf[hW`Wee 1 Benefits property protection

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ -1

9V_[`[efdSf[hW 0

Fg^f[*ASlSdV 1 Trailer has many uses

L[_W^[`W 1 Instant

9YW`Uk <ZS_b[a` 0 Department of Public Works

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)/5
DVcjVgn .,-1

Action Number: West Caldwell-6 (NEW/AW)
Mitigation Action/Initiative: Police/Fire/EMS Radio System (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 LVY^d Xdbbjc^XVi^dch

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

Jddg gVY^d Xdbbjc^XVi^dch WZilZZc ZbZg\ZcXn hZgk^XZh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ V cZl gVY^d hnhiZb* Hdi ^beaZbZciZY YjZ id Xdhi

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CbegdkZ gVY^d+Y^heViX] hnhiZb [dg ZbZg\ZcXn hZgk^XZh

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)0,
DVcjVgn .,-1

Action Number: West Caldwell-6 (NEW/AW)
Mitigation Action/Initiative: Police/Fire/EMS Radio System (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Better communications leads to faster response

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Feasible as a long term solution

Ia^[f[US^ 1

EWYS^ 1 Legally permitted

?[eUS^ 1

>`h[da`_W`fS^ 1

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1 Covers Police, Fire and EMS services

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)0-
DVcjVgn .,-1

Action Number: West Caldwell-7 (NEW/AW)
Mitigation Action/Initiative: Police Headquarters building security (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 ;XXZhh id eda^XZ ]ZVYfjVgiZgh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

OcVji]dg^oZY VXXZhh id eda^XZ ]ZVYfjVgiZgh Wj^aY^c\ VcY hjggdjcY^c\
higjXijgZh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CbegdkZbZcih id gZXdY^c\ hnhiZb VcY e]nh^XVa WVgg^Zgh* Hdi
^beaZbZciZY YjZ id Xdhi

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

Oe\gVYZh id Wj^aY^c\ hZXjg^in i]gdj\] bdc^idg^c\ hnhiZbh VcY e]nh^XVa
WVgg^Zgh*

9Uf[a`,Ida\WUf <SfWYadk MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV& MZXjg^in id Vaa ZbZg\ZcXn Xdbbjc^XVi^dch [dg Jda^XZ+@^gZ+?GM

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)0.
DVcjVgn .,-1

Action Number: West Caldwell-7 (NEW/AW)
Mitigation Action/Initiative: Police Headquarters building security (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Security for employees and visitors of the building

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)0/
DVcjVgn .,-1

Action Number: West Caldwell-8 (NEW/AW)
Mitigation Action/Initiative: Remote monitory system for certain roads and intersections (Police

Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gdc^idg^c\ i]Z [adl d[ kZ]^XjaVg igV[[^X

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

CcX^YZcih Y^hgjei^c\ i]Z [adl d[ igV[[^X( bdidg kZ]^XaZ XgVh]Zh*

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* CchiVaa XVbZgVh Vi XZgiV^c gdVYh+^ciZghZXi^dch VcY V bdc^idg^c\ hnhiZb
^c eda^XZ ]ZVYfjVgiZgh* Hdi ^beaZbZciZY YjZ id Xdhi*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

CchiVaa gZbdiZ bdc^idg^c\ XVbZgVh Vi XZgiV^c gdVYh VcY ^ciZghZXi^dch i]Vi
l^aa WZ bdc^idgZY ^c eda^XZ ]ZVYfjVgiZgh*

9Uf[a`,Ida\WUf <SfWYadk MCJ( ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV& ?Vgan ^ciZgkZci^dc ^c ^cX^YZcih Vi bdc^idgZY gdVYh VcY ^ciZghZXi^dch*

>ef[_SfWV <aef B^\]

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)00
DVcjVgn .,-1

Action Number: West Caldwell-8 (NEW/AW)
Mitigation Action/Initiative: Remote monitory system for certain roads and intersections (Police

Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Real time monitoring of selected locations provides additional security

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)01
DVcjVgn .,-1

Action Number: West Caldwell-9 (NEW/AW)
Mitigation Action/Initiative: Message Sign Board (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 JjWa^X ^c[dgbVi^dc

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
CbbZY^ViZ ^c[dgbVi^dc VWdji adXVa XdcY^i^dch

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ bZhhV\Z h^\c WdVgY* Hdi ^beaZbZciZY YjZ id Xdhi*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Cc[dgb ejWa^X d[ adXVa XdcY^i^dch*

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)02
DVcjVgn .,-1

Action Number: West Caldwell-9 (NEW/AW)
Mitigation Action/Initiative: Message Sign Board (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Messages can provide important information to residents and visitors

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1 Can be used my multiple Township Departments

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1 Changeable message can be used for multiple purposes

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)03
DVcjVgn .,-1

Action Number: West Caldwell-10 (NEW/AW)
Mitigation Action/Initiative: Vehicular traffic lane diversion equipment (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 PZ]^XjaVg aVcZ XadhjgZh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

FVcZ XadhjgZh VcY YZidjgh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ igV[[^X XdcZh( WVgg^XVYZh( h^\ch* Hdi ^beaZbZciZY YjZ id Xdhi*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
;hh^hi l^i] igV[[^X hV[Zin( Y^kZgi kZ]^XjaVg igV[[^X

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)04
DVcjVgn .,-1

Action Number: West Caldwell-10 (NEW/AW)
Mitigation Action/Initiative: Vehicular traffic lane diversion equipment (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Provide safe and efficient movement of vehicular traffic

IdabWdfk

IdafWUf[a`
1 Provide safe and efficient movement of vehicular traffic

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)05
DVcjVgn .,-1

Action Number: West Caldwell-11 (NEW/AW)
Mitigation Action/Initiative: Laser mapping equipment (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Gdidg kZ]^XaZ XgVh]Zh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
;XXjgViZan YdXjbZci bdidg kZ]^XaZ XgVh]Zh

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ aVhZg bVee^c\ Zfj^ebZci* Hdi ^beaZbZciZY YjZ id Xdhi

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
CckZhi^\Vidgh id VXXjgViZan bVe V XgVh] hXZcZ*

9Uf[a`,Ida\WUf <SfWYadk ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
@jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)1,
DVcjVgn .,-1

Action Number: West Caldwell-11 (NEW/AW)
Mitigation Action/Initiative: Laser mapping equipment (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)1-
DVcjVgn .,-1

Action Number: West Caldwell-12 (NEW/AW)
Mitigation Action/Initiative: Patrol car awning (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 =dkZg eVg`ZY eVigda kZ]^XaZh l]^aZ Vi eda^XZ ]ZVYfjVgiZgh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
JgdiZXi^dc [gdb ^cXaZbZci lZVi]Zg

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ Vlc^c\* Hdi ^beaZbZciZY YjZ id Xdhi*

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
EZZe eVigda kZ]^XaZh dji d[ ^cXaZbZci lZVi]Zg VcY gZVYn [dg ^bbZY^ViZ jhZ*

9Uf[a`,Ida\WUf <SfWYadk ?;J( MCJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)1.
DVcjVgn .,-1

Action Number: West Caldwell-12 (NEW/AW)
Mitigation Action/Initiative: Patrol car awning (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1 Protect vehicles from adverse weather

<aef*>XXWUf[hW`Wee 1 Awning is lower cost compared to building construction

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)1/
DVcjVgn .,-1

Action Number: West Caldwell-13 (NEW/AW)
Mitigation Action/Initiative: Equip the department classroom (Police Department)

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 NVWaZh VcY Ygn ZgVhZ WdVgYh( X]V^gh( VcY Xdc[ZgZcXZ iVWaZ

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

; heVXZ id XdcYjXi bZZi^c\h VcY egZeVgVi^dc [dg bV_dg ZkZcih

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* JjgX]VhZ XaVhhgddb Zfj^ebZci* Hdi ^beaZbZciZY YjZ id Xdhi

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
; heVXZ id XdcYjXi aVg\Z bZZi^c\h VcY egZeVgVi^dc [dg bV_dg ZkZcih*

9Uf[a`,Ida\WUf <SfWYadk

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef GZY^jb

Id[ad[fk' GZY^jb

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` M]dgi

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)10
DVcjVgn .,-1

Action Number: West Caldwell-13 (NEW/AW)
Mitigation Action/Initiative: Equip the department classroom (Police Department)

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1 Ability to conduct in-house training

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 1

>`h[da`_W`fS^ 1 No issue

KaU[S^ 1 This project will not negatively affect the population

9V_[`[efdSf[hW 1 Township has personnel and professionals to implement actions.

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Police Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 14

Id[ad[fk

%A[YZ,FWV,Eai&
Medium



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)11
DVcjVgn .,-1

Action Number: West Caldwell-14 (OLD 1)
Mitigation Action/Initiative: Stream culvert between all municipalities

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* =aZVg^c\ XjakZgih d[ YZWg^h

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ( HMJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)12
DVcjVgn .,-1

Action Number: West Caldwell-14 (OLD 1)
Mitigation Action/Initiative: Stream culvert between all municipalities

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1

<aef*>XXWUf[hW`Wee 1 Actions now will provide immediate relief and extend for extended period

LWUZ`[US^ 1

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0 Residents support initiative and governing body endorses

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Engineering Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)13
DVcjVgn .,-1

Action Number: West Caldwell-15 (OLD 6)
Mitigation Action/Initiative: Infiltration study for sanitary sewer system- old pipes, back flow.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* MijYn hidgb lViZg ^c[^aigVi^dc ^cid hnhiZb

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ( HMJ( ?;J

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)14
DVcjVgn .,-1

Action Number: West Caldwell-15 (OLD 6)
Mitigation Action/Initiative: Infiltration study for sanitary sewer system- old pipes, back flow.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1 Prevent untreated sewage from entering waterways

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Long term solution to infiltration problem

Ia^[f[US^ 1

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1 Reduce infiltration

KaU[S^ 0 Residents support initiative and governing body endorses

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Engineering Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)15
DVcjVgn .,-1

Action Number: West Caldwell-16 (OLD 8)
Mitigation Action/Initiative: Firewise Community

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Q^aY[^gZh

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* BdbZdlcZg VcY =dbbjc^in JgdiZXi^dc

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ( ?;J( FJL( HMJ

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Caldwell-16 (OLD 8)
Mitigation Action/Initiative: Firewise Community

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 1 Reduce risk of fire injuries in the Township

IdabWdfk

IdafWUf[a`
1 Reduce risk of fire damage in the Township

<aef*>XXWUf[hW`Wee 0

LWUZ`[US^ 0

Ia^[f[US^ 1

EWYS^ 1

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 0 Township has personnel and professionals to implement actions

Fg^f[*ASlSdV 1

L[_W^[`W 0

9YW`Uk <ZS_b[a` 0 Fire Prevention Bureau

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 7

Id[ad[fk

%A[YZ,FWV,Eai&
Medium
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Action Number: West Caldwell-17 (Old 9)
Mitigation Action/Initiative: Upgrade sanitary sewer system back-ups and overflows.

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 @addY

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

-* LZeaVXZ V\^c\ hZXi^dch

.*

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf

9Uf[a`,Ida\WUf <SfWYadk MCJ( ?;J( FJL

@aS^e,HT\WUf[hWe FWf

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
?m^hi^c\ VcY @jijgZ

;W`WX[fe %^aeeWe Sha[VWV&

>ef[_SfWV <aef

Id[ad[fk'

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` QZhi =VaYlZaa Nle

EaUS^ I^S``[`Y FWUZS`[e_ QZhi =VaYlZaa Nle

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a`

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

>ViZ6
Jgd\gZhh dc ;Xi^dc+Jgd_ZXi6

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Caldwell-17 (Old 9)
Mitigation Action/Initiative: Upgrade sanitary sewer system back-ups and overflows.

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1 Prevent untreated sewage from entering waterways

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1 Would be a long term solution

Ia^[f[US^ 1 Residents support initiative and governing body endorses

EWYS^ 0

?[eUS^ 0

>`h[da`_W`fS^ 1

KaU[S^ 0

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 1

L[_W^[`W 1 Actions can begin immediately

9YW`Uk <ZS_b[a` 1 Water Department

HfZWd <a__g`[fk

HT\WUf[hWe
1

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: West Caldwell-18 (Old 3)
Mitigation Action/Initiative: Kirkpatrick Lane Wastewater Pumping Station

9eeWee[`Y fZW J[e]

ASlSdV%e& SVVdWeeWV7 Flood

KbWU[X[U bdaT^W_ TW[`Y

_[f[YSfWV7
Pumping of sewage to treatment facility

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

9Uf[a`e,Ida\WUfe

<a`e[VWdWV %`S_W aX

bda\WUf S`V dWSea` Xad `af

eW^WUf[`Y&7

1. To reconstruct and update facility

2.

3.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

=WeUd[bf[a` aX KW^WUfWV

9Uf[a`,Ida\WUf
Replace pumps, motors, shafts, and control panels

9Uf[a`,Ida\WUf <SfWYadk LPR

@aS^e,HT\WUf[hWe FWf 1.2, 2.2, Continuous ability to handle sewage

9bb^[We fa Wj[ef[`Y) XgfgdW)

ad `af Sbb^[UST^W
New

;W`WX[fe %^aeeWe Sha[VWV&
High - Update station to handle larger capacity and prevent bypass of the station.
Bypass involves allowing untreated sewage into waterways.

>ef[_SfWV <aef High
Id[ad[fk' High

I^S` Xad B_b^W_W`fSf[a`

JWeba`e[T^W HdYS`[lSf[a` West Caldwell Twp

EaUS^ I^S``[`Y FWUZS`[e_ West Caldwell Twp

IafW`f[S^ ?g`V[`Y KagdUWe Grant funding with local cost share

L[_W^[`W Xad <a_b^Wf[a` Short

JWbadf[`Y a` IdaYdWee

=SfW aX KfSfge JWbadf,

JWbadf aX IdaYdWee

Date:
Progress on Action/Project: Plans have been developed and will be going out
for bid.

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#''/ ARZQVLMS RJ CIVW 2EOHZIOO

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*..)20
DVcjVgn .,-1

Action Number: West Caldwell-18 (Old 3)
Mitigation Action/Initiative: Kirkpatrick Lane Wastewater Pumping Station

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

E[XW KSXWfk 0

IdabWdfk

IdafWUf[a`
1 Prevent untreated sewage from entering waterways

<aef*>XXWUf[hW`Wee 1

LWUZ`[US^ 1

Ia^[f[US^ 0

EWYS^ 1 Reduce DEP violations

?[eUS^ 1

>`h[da`_W`fS^ 1 Prevent untreated sewage from entering waterways

KaU[S^ 1

9V_[`[efdSf[hW 1

Fg^f[*ASlSdV 0

L[_W^[`W 1

9YW`Uk <ZS_b[a` 1 Water Department

HfZWd <a__g`[fk

HT\WUf[hWe
0

LafS^ 10

Id[ad[fk

%A[YZ,FWV,Eai&
high
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6+/0 Lai`eZ[b aX OWef HdS`YW

This section presents the jurisdictional annex for the Township of West Orange.

6+/0+. ASlSdV F[f[YSf[a` I^S` Ia[`f aX <a`fSUf

The following individuals have been identified as the hazard mitigation plan’s primary and alternate points of

contact.

Id[_Sdk Ia[`f aX <a`fSUf 9^fWd`SfW Ia[`f aX <a`fSUf

Fire Chief Peter F. Smeraldo, Jr., OEM Coordinator
415 Valley Road, West Orange, NJ
(973) 325-4185
WO-OEM@westorange.orgWO-OEM@westorange.org

Leonard Lepore, PE, Municipal Engineer
25 Lakeside Avenue, West Orange, NJ
(973) 325-4160
llepore@westorange.orgllepore@westorange.org

6+/0+/ Fg`[U[bS^ IdaX[^W

This section provides a summary of the community.

Iabg^Sf[a`

According to the U.S. Census, the 2010 population for the Township of West Orange was 46,207.

EaUSf[a`

According to the U.S. Census Bureau, the Township has a total land area of 12.171 square miles, of which

12.046 square miles is land and 0.125 square miles is water.

;d[WX A[efadk

West Orange was part of the City of Newark until November of 1806. The first planned community in

America, Llewellyn Park, is located in West Orange (Township of West Orange, 2014).

@ahWd`[`Y ;aVk ?ad_Sf

West Orange operates under the Mayor-Council form of municipal government. Every four years in even-

numbered years, two or three Council seats along with the Mayoral seat are up for re-election. The current

Mayor and two Council members are up for re-election in 2014 (Township of West Orange, 2014).

@daifZ,=WhW^ab_W`f LdW`Ve

The following table summarizes major residential/commercial development and major infrastructure

development that are identified for the next five (5) years in the municipality. Refer to the map in section

9.23.8 of this annex which illustrates the hazard areas along with the location of potential new development.

LST^W 6+/0*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

adad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

Colonial Woods North Residential 27 lots
Colonial Woods
Drive Extension

NDND
New

Development



@IGWMRQ .#'(/ ARZQVLMS RJ CIVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*./).
DVcjVgn .,-1

LST^W 6+/0*.+ @daifZ S`V =WhW^ab_W`f

IdabWdfk GS_W

LkbW

%JWe[VW`f[S^

ad

<a__WdU[S^&

Gg_TWd aX

KfdgUfgdWe

EaUSf[a` %SVVdWee

S`V,ad T^aU],^af&

D`ai` ASlSdV

Ra`W'

=WeUd[bf[a` ,

KfSfge

West Essex Highlands
Area 2

Residential 130 units Warner Road ND
New

Development

Harvard Development
Urban Renewal

Associates
Residential 228 Units B: 9 L: 56

1% Flood: A
Zone

See Orange SP
061113

Harvard Development
Urban Renewal

Associates
Residential 228 Units B: 9 L: 50

1% Flood: A
Zone

See Orange SP
061113

Harvard Development
Urban Renewal

Associates
Residential 228 Units B: 9 L: 1

1% Flood: A
Zone

See Orange SP
061113

Harvard Development
Urban Renewal

Associates
Residential 228 Units B: 9 L: 7

1% Flood: A
Zone

See Orange SP
061113

Harvard Development
Urban Renewal

Associates
Residential 228 Units B: 9 L: 44

1% Flood: A
Zone

See Orange SP
061113

Prism Green Urban
Renewal Associates

Residential 334 units B: 66 L: 5 None App/Rej.

Prism Green Urban
Renewal Associates

Residential 334 units B: 66 L: 1
1% Flood: A

Zone
App/Rej.

Prism Green Urban
Renewal Associates

Residential 334 units B: 66 L: 7 None App/Rej.

' Lcan adXVi^dc*heZX^[^X ]VoVgY odcZh dg kjacZgVW^a^i^Zh ^YZci^[^ZY+
KdiZ7 KA ; Kdi YZiZgb^cZY WZXVjhZ ediZci^Va cZl YZkZadebZci XdjaY cdi WZ adXViZY+

6+/0+0 GSfgdS^ ASlSdV >hW`f A[efadk KbWU[X[U fa fZW Fg`[U[bS^[fk

Essex County has a history of natural and non-natural hazard events as detailed in Volume I, Section 5.0 of

this plan. A summary of historical events is provided in each of the hazard profiles and includes a chronology

of events that have affected the County and its municipalities. For the purpose of this plan update, events that

have occurred in the County from 2007 to present were summarized to indicate the range and impact of hazard

events in the community. Information regarding specific damages is included, if available, based on reference

material or local sources. This information is presented in the table below. For details of these and additional

events, refer to Volume I, Section 5.0 of this plan.

LST^W 6+/0*/+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

April 14-20, 2007
Severe Weathers
and Inland and

Coastal Flooding
DR-1694 Yes

Residential basement flooding. Emergency
protection measures utilized. $20K

March 12 – April
15, 2010

Severe Weathers
and Flooding

DR-1897 Yes
Residential basement flooding. $88K for

emergency protection measures.

December 26-27,
2010

Severe Winter
Storm and
Snowstorm

DR-1954 Yes
Excessive snow removal, snow clearing, 133
people sheltered and emergency protective

measures utilized. $151K

August 26 –
September 5, 2011

Hurricane Irene
EM-3332
DR-4021

Yes
Yes

Approx. 220 homes, 10 apt. units, 10 businesses,
1 public park, 1 water control facility and 1

public building affected. Emergency protective
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LST^W 6+/0*/+ ASlSdV >hW`f A[efadk

=SfWe aX >hW`f >hW`f LkbW

?>F9

=WU^SdSf[a` "

%BX 9bb^[UST^W&

<ag`fk

=We[Y`SfWV8 Kg__Sdk aX =S_SYWe,EaeeWe

measures utilized. $243K

October 29, 2011 Severe Weather DR-4048 Yes
Approx. 1,000 homes, 1 public park and public
utility system. Emergency protective measures

utilized. $441K

October 26 –
November 8, 2012

Hurricane Sandy
EM-3354
DR-4086

Yes
Yes

Approx. 12,000 homes, 2,000 apt units, roadway
damage, 1 public park and generator fuel
affected. Emergency protective measures

utilized. $1.1M

6+/0+1 ASlSdV Ng^`WdST[^[f[We S`V JS`][`Y

The hazard profiles in Section 5.0 of this plan have detailed information regarding each plan participant’s

vulnerability to the identified hazards. The following summarizes the hazard vulnerabilities and their ranking

in the Township of West Orange. For additional vulnerability information relevant to this jurisdiction, refer to

Section 5.0.

ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

The table below summarizes the hazard risk/vulnerability rankings of potential hazards for the Township of

West Orange.

LST^W 6+/0*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Coastal Erosion RCV in CEHA: $0$0 Rare 6 Low

Coastal Storm

Category 1 SLOSH: $0

Occasional 12 Low
Category 2 SLOSH: $0
Category 3 SLOSH: $0
Category 4 SLOSH: $0

Drought Damage estimate not available Occasional 1818 Medium

Earthquake
500-year MRP: $2,710,857

Occasional 12 Low
2,500-year MRP: $61,868,132

Extreme
Temperature

Damage estimate not available Frequent 2727 Medium

Flood 1% Annual Chance: $18,895,034 Frequent 18 Medium

Geological
Hazards

Exposed to Class B andExposed to Class B and
Class C:

$35,372,000 Occasional 1212 Low

Severe Weather
100-Year MRP: $4,369,898

Frequent 48 High500-year MRP: $26,484,651
Annualized: $302,472

Winter Storm
1% GBS: $33,798,959

Frequent 5454 High
5% GBS: $168,994,794

Wildfire
Estimated Value Exposed to

Extreme, Very High and
High:

$3,840,300 Frequent 18 Medium

Civil Disorder Damage estimate not available Occasional 2424 Low

Cyber Attack Damage estimate not available Occasional 10 Low

Disease Outbreak Damage estimate not available Frequent 1515 Medium
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LST^W 6+/0*0+ ASlSdV J[e],Ng^`WdST[^[fk J[e] JS`][`Y

ASlSdV LkbW

>ef[_SfW aX IafW`f[S^ =a^^Sd EaeeWe fa

KfdgUfgdWe Ng^`WdST^W fa fZW ASlSdV S)U

IdaTST[^[fk

aXaX

HUUgddW`UW

J[e] JS`][`Y

KUadW

%IdaTST[^[fk j

B_bSUf&

ASlSdV

JS`][`Y T

Hazardous
Substances

Damage estimate not available Frequent 15 Medium

Power Outages Damage estimate not available Frequent 3636 Low

Terrorism Damage estimate not available Occasional 24 Low

Transportation
Failure

Damage estimate not available Frequent 3636 Low

KdiZh7
V+V+ ?j^aY^c\ YVbV\Z gVi^d Zhi^bViZh WVhZY dc CBJ> 053*/ %>j\jhi /--.&
W+W+ P]Z kVajVi^dc d[ \ZcZgVa Wj^aY^c\ hidX` VcY adhh Zhi^bViZh lVh WVhZY dc Xjhidb ^ckZcidgn [dg i]Z bjc^X^eVa^in+

E^\] ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ hXdgZ d[ 0. VcY VWdkZ
JZY^jb ; PdiVa ]VoVgY eg^dg^in g^h` gVc`^c\ d[ /-*0-(
Idl ; PdiVa ]VoVgY g^h` gVc`^c\ WZadl /-

X+X+ Idhh Zhi^bViZh [dg i]Z OZkZgZ SZVi]Zg VcY hZkZgZ l^ciZg hidgb ]VoVgYh VgZ higjXijgVa kVajZh dcan VcY Yd cdi ^cXajYZ i]Z kVajZ d[
XdciZcih+

Y+Y+ Idhh Zhi^bViZh [dg i]Z [addY VcY ZVgi]fjV`Z ]VoVgYh gZegZhZci Wdi] higjXijgZ VcY XdciZcih+
Z+Z+ P]Z E>UQO*JE ZVgi]fjV`Z bdYZa gZhjaih VgZ gZedgiZY Wn @Zchjh PgVXi

GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_ %G?BI& Kg__Sdk

The following table summarizes the NFIP statistics for the Township of West Orange.

LST^W 6+/0*1+ G?BI Kg__Sdk

Fg`[U[bS^[fk

"

Ia^[U[We

%.&

" <^S[_e

%EaeeWe&

%.&

LafS^ Eaee

ISk_W`fe

%/&

" JWb+

Eaee

Idab+

%.&

"

KWhWdW

JWb+

Eaee

Idab+

%.&

" Ia^[U[We

[` .#

?^aaV

;ag`VSdk

%0&

" Ia^[UWe

[` -+/#

?^aaV

;ag`VSdk

%0&

"

Ia^[U[We

Hgfe[VW

fZW .#

S`V

-+/#

?^aaV

ASlSdV

%0&

West Orange,
Township of

274 147 $853,080.00 5 0 136 151 123

OdjgXZ7 CBJ>) /-.1
KdiZ %.& Mda^X^Zh) XaV^bh) gZeZi^i^kZ adhh VcY hZkZgZ gZeZi^i^kZ adhh hiVi^hi^Xh egdk^YZY Wn CBJ> VcY VgZ XjggZci Vh d[ JVgX] 0.) /-.1 VcY

VgZ hjbbVg^oZY Wn @dbbjc^in KVbZ+ MaZVhZ cdiZ i]Z idiVa cjbWZg d[ gZeZi^i^kZ adhh egdeZgi^Zh ZmXajYZh i]Z hZkZgZ gZeZi^i^kZ
adhh egdeZgi^Zh+ P]Z cjbWZg d[ XaV^bh gZegZhZcih XaV^bh XadhZY Wn 0,0.,/-.1+

KdiZ %/& PdiVa Wj^aY^c\ VcY XdciZci adhhZh [gdb i]Z XaV^bh [^aZ egdk^YZY Wn CBJ> NZ\^dc /+
KdiZ %0& P]Z eda^X^Zh ^ch^YZ VcY djih^YZ d[ i]Z [addY odcZh ^h WVhZY dc i]Z aVi^ijYZ VcY adc\^ijYZ egdk^YZY Wn CBJ> NZ\^dc / ^c i]Z eda^Xn

[^aZ+
KdiZ %1& CBJ> cdiZY i]Vi l]ZgZ i]ZgZ ^h bdgZ i]Vc dcZ Zcign [dg V egdeZgin) i]ZgZ bVn WZ bdgZ i]Vc dcZ eda^Xn ^c [dgXZ dg bdgZ i]Vc dcZ

DFO edhh^W^a^in+
KdiZ %2& > oZgd eZgXZciV\Z YZcdiZh aZhh i]Vc .,.--i] eZgXZciV\Z VcY cdi oZgd YVbV\Zh dg kjacZgVW^a^in Vh bVn WZ i]Z XVhZ
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<d[f[US^ ?SU[^[f[We

The table below presents the number of critical facilities, by type, in the community located in the FEMA

flood zones (1% and 0.2% annual chance boundaries).

LST^W 6+/0*2+ Gg_TWd aX <d[f[US^ ?SU[^[f[We [` fZW .# S`V -+/# 9``gS^ <ZS`UW ?^aaV ;ag`VSdk

Fg`[U[bS^[fk

.# 9``gS^ <ZS`UW -+/# 9``gS^ <ZS`UW
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Township of West Orange 1 1 1 2 1 1 1 2 1

OdjgXZ7 B@LBJ

HfZWd Ng^`WdST[^[f[We BVW`f[X[WV Tk Fg`[U[bS^[fk

According to the preliminary 2014 FEMA Flood Insurance Study (FIS), the Township has been affected by

flooding in most of the low-lying areas located along the numerous open stream courses within its boundaries.

Several other areas are also affected by flooding due to poor drainage. In 2010, the Township of West Orange

passed 2274-10 An Ordinance Amending and Supplementing Chapter 25 Section 28 of the General Ordinances

of the Town of West Orange, Entitled “Steep Slope and Natural Features Ordinance” which amended the steep

slope ordinance by placing additional restrictions of State open waters, wetlands, wetland transition areas,

flood hazard areas, floodways, and riparian zones. This amendment was warranted to prevent flooding, protect

water quality, and preserve wildlife and aquatic habitat (FEMA FIS 2014).

A major flood area exists along the East Fork of the East Branch Rahway River in West Orange, east of Valley

Road between Freeman Street and Kingsley Street. The flooding problem there, which is due to inadequate

channel capacity, has been studied by the USACE (USACE, 1973). The upper portions of this stream are

steeply sloped but as of the publication of the [date] countywide FIS report, requests have been made to the

USACE and NJDEP to assess whether there is flood storage potential at golf courses and other open spaces as

a part of the larger study underway to study flood mitigation alternatives in the Rahway River Basin (FEMA

FIS 2014).

North Branch Wigwam Brook has had serious flooding problems in the vicinity of Harrison and Mississippi

Avenues, and along most downstream parts of the improved channel. This is due to excessive velocity and lack

of channel capacity, notably at Ashwood Terrace, Whittelsey Avenue, Watson Avenue, and Washington

Avenue. South Branch Wigwam Brook has had serious flooding reported in the vicinity of Watchung Avenue,

Lakeside Avenue, Standish Avenue, and Ashland Avenue (FEMA FIS 2014).

West Branch Rahway River has had flooding problems along its entire length from Northfield Avenue to Lake

Vincent, although parts of this river flow through undeveloped or country club areas (FEMA FIS 2014).

An area on the western boundary of the Township of West Orange known as the Merklin District is subject to

frequent flooding due to inadequate pipe sewers and insufficient capacity of the existing storm water pumping

station. The area flooded is centered between Hunterdon and Morris Roads and Westover and Tappan

Terraces. The Mayfair District centered on Mayfair Drive in the north central part of the township is one such

location plagued by flooding related to drainage issues. In this location flooding is caused by an inadequate

storm water ejector system (Elson T. Killman Associates, Inc., 1972). The Township of West Orange has been

moving forward with plans to undertake storm sewer improvements and in 2011 awarded construction
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contracts to begin the improvements to help alleviated flooding projects on several streets including Nestro

Road, Midro Way, Mayfair Drive and Rosemont Terrace and Rosemont Drive. This project has been financed

by a grant from the NJDEP and a loan from the New Jersey Environmental Infrastructure Trust (FEMA FIS

2014).

JZX`bVc L^kZg <Vh^c

The Peckman River Basin is located in Essex and Passaic Counties. The Peckman River is a tributary to the

Passaic River and originates in the Township of West Orange and flows northeasterly through Verona, Cedar

Grove, and Little Falls to its confluence with the Passaic River in West Paterson (USACE 2014). In the

Township of West Orange, flooding has occurred between Nicholas Avenue Kenz Terrace along the Peckman

River (FEMA FIS 2014).

Extensive development in this Basin has resulted in damages from flooding and ecosystem degradation. The

Peckman River Basin experiences frequent flooding from intense thunderstorms and heavy rain events. These

storms can deposit large amounts of precipitation in the watershed, producing significant runoff, which quickly

surpasses the capacity of the river channel, and bridge and culvert openings. Significant degradation of the

ecology of the Basin has occurred as a result of extensive erosion at specific locations along the Peckman

River. The development of the watershed has reduced the water-holding capacity of the landscape and altered

the natural flow dynamics within the river system. As a result, the habitat suitability and ecological

complexity of the River have been moderately impaired (USACE 2014).

A favorable reconnaissance report was completed in July 2001. The report recommended a feasibility study to

develop alternatives for flood damage reduction and ecosystem restoration in the Peckman River Basin. On

March 14, 2002, a Feasibility Cost Sharing Agreement was executed between the USACE and the NJDEP. A

draft feasibility report is expected to be completed by July 2015 (USACE 2014).
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6+/0+2 <SbST[^[fk 9eeWee_W`f

This section identifies the following capabilities of the local jurisdiction:

# Planning and regulatory capability

# Administrative and technical capability

# Fiscal capability

# Community classification

# National Flood Insurance Program

# Integration of Mitigation Planning into Existing and Future Planning Mechanisms

I^S``[`Y S`V JWYg^Sfadk <SbST[^[fk

The table below summarizes the regulatory tools that are available to the Township of West Orange.

LST^W 6+/0*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+,

9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Building Code Y State Construction
Official

West Orange Revised General
Ordinance (WORGO) 13-1; State

adopted codes-10/2010
Zoning Ordinance Y Local Zoning

Official
WORGO 25

Subdivision Ordinance Y Local Planning and
Zoning
Boards

WORGO 25

NFIP Flood Damage Prevention
Ordinance

Y Local Construction
Official

WORGO 24

Cumulative Substantial Damages N
Freeboard Y Local Construction

Official
WORGO 24

Growth Management N

Floodplain Management / Basin Plan Y State Regulated by State

Stormwater Management
Plan/Ordinance

Y Local Municipal
Engineer

WORGO 25-29.1

Comprehensive Plan / Master Plan/
General Plan

Y Local Planning
Department

WORGO 25

Capital Improvements Plan Y Local Planning
Board

WORGO 25

Site Plan Review Requirements Y Local Planning and
Building

Departments

WORGO 25

Open Space Plan Y Local Municipal
Engineer and

Planning
Director

WORGO 2-57

Stream Corridor Management Plan Y State Regulated by State
Watershed Management or Protection
Plan

N

Economic Development Plan N
Comprehensive Emergency
Management Plan

Y Local Fire Chief
OEM

Emergency Management Plan and
Operations Plan

Emergency Response Plan Y Local Fire Chief
OEM

Emergency Operations Plan
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LST^W 6+/0*3+ I^S``[`Y S`V JWYg^Sfadk Laa^e

Laa^ , IdaYdS_

%UaVW) adV[`S`UW) b^S`&

=a kag

ZShW

fZ[e8

%Q,G&

9gfZad[fk

%^aUS^) Uag`fk)

efSfW) XWVWdS^&

=Wbf+,

9YW`Uk

JWeba`e[T^W

<aVW <[fSf[a` S`V <a__W`fe

%UaVW UZSbfWd) VSfW aX SVabf[a`)

`S_W aX b^S`) Wjb^S`Sf[a` aX

SgfZad[fk) WfU+&

Post Disaster Recovery Plan N

Post Disaster Recovery Ordinance N

Real Estate Disclosure Requirement N

Other [Special Purpose Ordinances
(i.e., critical or sensitive areas)]

N/A

9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[fk

The table below summarizes potential staff and personnel resources available to the Township of West Orange.

LST^W 6+/0*4+ 9V_[`[efdSf[hW S`V LWUZ`[US^ <SbST[^[f[We

KfSXX, IWdea``W^ JWeagdUWe

9hS[^ST^W9hS[^ST^W

%Q ad G& =WbSdf_W`f, 9YW`Uk,Iae[f[a`

Planner(s) or Engineer(s) with knowledge of land
development and land management practices

Y Public Works & Planning

Engineer(s) or Professional(s) trained in construction
practices related to buildings and/or infrastructure

Y Public Works & Building Dept.

Planners or engineers with an understanding of natural
hazards

Y Public Works & Building Dept.

NFIP Floodplain Administrator Y Leonard Lepore, P.E., Municipal Engineer

Surveyor(s) N Hire outside contractors

Personnel skilled or trained in “GIS” applications Y Public Works

Scientist familiar with natural hazards in the
municipality.

N

Emergency Manager Y Fire Department – Fire Chief

Grant Writer(s) Y Outside contractors

Staff with expertise or training in benefit/cost analysis Y Public Works & Finance

Professionals trained in conducting damage
assessments

N

?[eUS^ <SbST[^[fk

The table below summarizes financial resources available to the Township of West Orange.

LST^W 6+/0*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Community Development Block Grants (CDBG) Yes – Public Works

Capital Improvements Project Funding Yes – Public Works

Authority to Levy Taxes for specific purposes Yes – Finance

User fees for water, sewer, gas or electric service Yes – Finance

Impact Fees for homebuyers or developers of new
development/homes

Yes – Planning

Incur debt through general obligation bonds Yes – Finance



@IGWMRQ .#'(/ ARZQVLMS RJ CIVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*./)5
DVcjVgn .,-1

LST^W 6+/0*5+ ?[eUS^ <SbST[^[f[We

?[`S`U[S^ JWeagdUWe

9UUWee[T^W ad >^[Y[T^W fa MeW

%QWe,Ga,=a`mf D`ai&

Incur debt through special tax bonds Yes – Finance

Incur debt through private activity bonds Yes – Finance

Withhold public expenditures in hazard-prone areas NoNo

Mitigation grant programs Yes – Fire Department and Public Works

Other N/A

<a__g`[fk <^See[X[USf[a`e

The table below summarizes classifications for community program available to the Township of West

Orange.

LST^W 6+/0*6+ <a__g`[fk <^See[X[USf[a`e

IdaYdS_ <^See[X[USf[a` =SfW <^See[X[WV

Community Rating System (CRS) NPNP N/A

Building Code Effectiveness Grading
Schedule (BCEGS)

NP N/A

Public Protection NPNP N/A

Storm Ready NP N/A

Firewise NPNP N/A

K,> ; Kdi Veea^XVWaZ+ KM ; Kdi eVgi^X^eVi^c\+

The classifications listed above relate to the community’s ability to provide effective services to lessen its

vulnerability to the hazards identified. These classifications can be viewed as a gauge of the community’s

capabilities in all phases of emergency management (preparedness, response, recovery and mitigation) and are

used as an underwriting parameter for determining the costs of various forms of insurance. The CRS class

applies to flood insurance while the BCEGS and Public Protection classifications apply to standard property

insurance. CRS classifications range on a scale of 1 to 10 with class 1 being the best possible classification,

and class 10 representing no classification benefit. Firewise classifications include a higher classification when

the subject property is located beyond 1000 feet of a creditable fire hydrant and is within 5 road miles of a

recognized Fire Station.

Criteria for classification credits are outlined in the following documents:

# The Community Rating System Coordinators Manual

# The Building Code Effectiveness Grading Schedule

# The ISO Mitigation online ISO’s Public Protection website at

http://www.isomitigation.com/ppc/0000/ppc0001.html

# The National Weather Service Storm Ready website at

http://www.weather.gov/stormready/howto.htm

# The National Firewise Communities website at http://firewise.org/
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GSf[a`S^ ?^aaV B`egdS`UW IdaYdS_

H@CJ @addYeaV^c ;Yb^c^higVidg

Leonard Lepore, P.E., Municipal Engineer

@addY PjacZgVW^a^in MjbbVgn

The municipality does not maintain lists/inventories of properties that have been damaged by floods. The

damage experienced by Superstorm Sandy was not related to flooding and substantial damage estimates were

not conducted/declared for this event.

LZhdjgXZh

The Municipal Engineer is the sole person assuming responsibilities of floodplain administration. The services

and functions of the NFIP administration include flood zone question, construction permit review, and field

inspections. Education and outreach regarding flood hazards/risk and flood risk reduction are not provided to

the municipality’s residents.

The FPA indicated that staff and funding are some barriers to running an effective floodplain management

program in the municipality. The FPA also stated that they do not feel adequately supported and trained to

fulfill their responsibilities as the municipality’s FPA. The Administrator also indicated that they would be

interested in attending continuing education and/or certification training on floodplain management, if offered.

=dbea^VcXZ B^hidgn

The municipality is in good standing with the NFIP. It is unknown when the most recent compliance audit was

conducted.

LZ\jaVidgn

The municipality’s floodplain management regulations/ordinances meet the minimum FEMA and State

requirements. The land use regulations support floodplain management. The municipality has considered

joining the CRS program and the FPA would consider attending a CRS seminar if offered locally.

<a__g`[fk JSf[`Y KkefW_

The municipality does not participate in the Community Rating System (CRS) program. The Office of

Emergency Management and the Floodplain Administer will be researching the CRS program and

participating as a community.

HfZWd <SbST[^[f[We BVW`f[X[WV

Previous actions that are now on-going programs and capabilities are described below. Refer to Table 9.X-11

presented later in this annex.

The municipality has identified the following mitigation projects/activities that have been completed:

The extended neighborhood which includes Nestro Road, Midro Way, Mayfair Drive, and Rosemont Terrace

has been mitigated by the Mayfair district sanitary and storm sewer improvements projects. These projects

included the elimination of a sanitary sewage pump station, construction of new gravity sewer mains and the

enlargement of storm sewer pipes.
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B`fWYdSf[a` aX ASlSdV F[f[YSf[a` [`fa >j[ef[`Y S`V ?gfgdW I^S``[`Y FWUZS`[e_e

For a community to succeed in reducing long-term risk, hazard mitigation must be integrated into the day-to-

day local government operations. As part of this planning effort, each community was surveyed to obtain a

better understanding of their community’s progress in plan integration. A summary is provided below. In

addition, the community identified specific integration activities that will be incorporated into municipal

procedures.

# The Township utilizes mitigation funds to implement mitigation actions. The Township will continue

to do so in the future, as appropriate. Past mitigation projects that were funded under Township

budget to include: Nestro Road, Midro Way, Wayfair Drive, and Rosemont Terrace.

# The Township has proposed two new ordinances: Sprinkler and Stand pipe identification light and

Installation of Knox boxes on new and existing commercial buildings. Same will protect first

responder and structures.

# To continue implementing mitigation in day-to-day operations, the Township will develop a public

outreach program to educate on hazards. Refer to action #13 in the Township’s mitigation strategy.

# The Township has their ordinances and flood protection measures available on their website. Please

visit the Township of West Orange’s website at http://www.westorange.org for further information

(FEMA FIS 2014).
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6+/0+3 F[f[YSf[a` KfdSfWYk S`V Id[ad[f[lSf[a`

This section discusses past mitigations actions and status, describes proposed hazard mitigation initiatives, and

prioritization.

ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

The following table indicates progress on the community’s mitigation strategy identified in the 2007 Plan.

Actions that are carried forward as part of this plan update are included in the following subsection in its own

table with prioritization. Previous actions that are now on-going programs and capabilities are indicated as

such in the following table and may also be found under ‘Capability Assessment’ presented previously in this

annex.

LST^W 6+/0*.-+ ISef F[f[YSf[a` B`[f[Sf[hW KfSfge

=WeUd[bf[a` KfSfge JWh[Wi <a__W`fe

Flood mitigation – other than Nestro Rd.,
Midro Way, Mayfair Dr., and Rosemont

Terr. Areas
Discontinued

The Township wishes to remove this initiative. More
specific actions and locations will be identified in this

update.

Inflow and infiltration into sanitary sewer
system (I&I) work needed

Discontinued
The Township wishes to remove this initiative. More
specific locations of I&I work will be identified in this

update.

Improvements along Nestro Rd., Midro
Way, Mayfair Dr., and Rosemont Terr. to

mitigate flooding
Completed

These improvements included new storm water
collection and conveyance facilities and new sanitary

sewer facilities including elimination of a pump
station.

Rural fires Discontinued
This initiative no longer wishes to be pursued by the

Township due to increased development of rural lands.

Terrorism due to close proximity to New
York City

Discontinued
The Township wishes to remove this initiative due to
annual ongoing training and procurement of necessary

equipment.

Dam failure in the City of Orange Reservoir Discontinued
The Township wishes to remove this initiative due to

minimal impact, current mandatory standards and
annual inspections of the dam.

<a_b^WfWV F[f[YSf[a` B`[f[Sf[hWe `af BVW`f[X[WV [` fZW IdWh[age F[f[YSf[a` KfdSfWYk

The following initiatives have been completed in the municipality; however, they were not identified in the

previous mitigation strategy: No initiatives have been completed since 2008 plan. The below initiatives were

completed prior to 2008 mitigation plan.

# There have been numerous attempts to solve some of the flooding problems along various streams in

the Township of West Orange. The East and West Forks of East Branch Rahway River have had

channel improvements along substantial lengths (FEMA FIS 2014).

# The North Branch of the Wigwam Brook has had similar improvements as stated above.

IdabaeWV ASlSdV F[f[YSf[a` B`[f[Sf[hWe Xad fZW I^S` MbVSfW

The Township participated in a mitigation action workshop in March 2014 and was provided the following

FEMA publications to use as a resource as part of their comprehensive review of all possible activities and

mitigation measures to address their hazards: FEMA 551 ‘Selecting Appropriate Mitigation Measures for

Floodprone Structures’ (March 2007) and FEMA ‘Mitigation Ideas – A Resource for Reducing Risk to Natural
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Hazards’ (January 2013). In June 2014, the Township participated in a second workshop and was provided the

results to the risk assessment to further assist with the identification of mitigation actions.

Table 9.23-11 summarizes the comprehensive-range of specific mitigation initiatives the Township would like

to pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions

carried forward for this plan update. These initiatives are dependent upon available funding (grants and local

match availability) and may be modified or omitted at any time based on the occurrence of new hazard events

and changes in municipal priorities. Both the four FEMA mitigation action categories and the six CRS

mitigation action categories are listed in the table below to further demonstrate the wide-range of activities and

mitigation measures selected.

As discussed in Section 6, 14 evaluation/prioritization criteria are used to complete the prioritization of

mitigation initiatives. For each new mitigation action, a numeric rank is assigned (-1, 0, or 1) for each of the

14 evaluation criteria to assist with prioritizing your actions as ‘High’, ‘Medium’, or ‘Low.’ The table below

summarizes the evaluation of each mitigation initiative, listed by Action Number.

Table 9.23-11 provides a summary of the prioritization of all proposed mitigation initiatives for the Plan

update.



@
I
GW

MR
Q

.
#'

(
/
A

R
Z

Q
VL

MS
R
J
C

I
VW

=
UE

Q
K

I

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*.

/
)-

0
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+/
0

*.
.

+
I

da
b

a
eW

V
A

S
l
S
d
V

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W
e

B`[f[Sf[hW

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W

9
b

b
^[

W
e

fa

G
W
i

S
`

V
,
a

d

>
j
[e

f[
`

Y

K
fd

g
U
fg

d
W
e
'

A
S
l
S
dV

%e
&

F
[f

[Y
S
fW

V

@
a

S
^e

S
`

V

H
T

\W
U
f[

h
W
e

F
W
f

E
W
S
V

S
`

V

K
g

b
b

a
d
f

9
Y
W
`

U
[W

e

>
e
f[

_
S
fW

V

;
W
`

W
X[

fe

>
ef

[_
S
fW

V

<
a

ef

K
a

g
dU

W
e

a
X

?
g

`
V

[`
Y

L
[_

W
^[

`
W

I
d
[a

d[
fk

F[f[YSf[a`

<SfWYadk

<JK<SfWYadk

W
es

t
O

ra
ng

e-
1

(N
E

W
/L

O
I)

T
o

en
su

re
co

n
ti

nu
it

y
o

f
o

pe
ra

ti
on

s,
o

bt
ai

n
b

ac
ku

p
po

w
er

fo
r

cr
it

ic
al

fa
ci

li
ti

es
.

T
he

fo
ll

ow
in

g
lo

ca
ti

on
s

h
av

e
be

en
u

pd
at

ed
at

th
is

ti
m

e:
1.

W
es

t
O

ra
n

ge
T

ow
n

sh
ip

H
al

l
ge

ne
ra

to
r.

2.
W

es
t

O
ra

n
ge

F
ir

e
S

ta
ti

o
n

#2
ge

ne
ra

to
r

p
ro

je
ct

.
3.

W
es

t
O

ra
n

ge
F

ir
e

S
ta

ti
o

n
#3

ge
ne

ra
to

r
p

ro
je

ct
.

4.
W

es
t

O
ra

ng
e

H
ig

h
S

ch
oo

l
ge

n
er

at
or

pr
o

je
ct

.
5.

W
es

t
O

ra
n

ge
w

as
te

w
at

er
se

w
ag

e
pu

m
p

st
at

io
n

s
6.

W
es

t
O

ra
ng

e
pu

bl
ic

li
b

ra
ry

7.
W

es
t

O
ra

n
ge

P
o

li
ce

D
ep

ar
tm

en
t

8.
W

es
t

O
ra

ng
e

R
o

os
ev

el
t

M
id

d
le

S
ch

oo
l

9.
W

es
t

O
ra

ng
e

F
ir

e
H

ea
d

qu
ar

te
rs

10
.

W
es

t
O

ra
n

ge
F

ir
e

S
ta

ti
on

#4
11

.
W

es
t

O
ra

n
ge

A
le

x
C

ap
ri

o
A

ni
m

al
C

o
nt

ro
l

S
h

el
te

r
S

ee
ab

ov
e.

E
xi

st
in

g
A

ll
1.

2
6.

1

O
E

M
T

ow
n

sh
ip

M
an

ag
er

H
ig

h
M

ed
iu

m
$

75
,0

0
0

ea
ch

lo
ca

ti
on

H
M

G
P

S
h

or
t

T
er

m
D

O
F

H
ig

h
S

IP
E

S

W
es

t
O

ra
ng

e-
2

(N
E

W
)

S
up

p
or

t
th

e
m

it
ig

at
io

n
o

f
vu

ln
er

ab
le

st
ru

ct
u

re
s

v
ia

re
tr

of
it

(e
.g

.e
le

va
ti

on
,

fl
oo

d-
p

ro
o

fi
n

g)
or

ac
q

ui
si

ti
on

/r
el

o
ca

ti
on

to
pr

o
te

ct
st

ru
ct

u
re

s
fr

o
m

fu
tu

re
d

am
ag

e,
w

it
h

re
pe

ti
ti

ve
lo

ss
an

d
se

v
er

e
re

p
et

it
iv

e
lo

ss
p

ro
pe

rt
ie

s
as

a
pr

io
ri

ty
w

he
n

ap
p

li
ca

bl
e.

P
ha

se
1:

Id
en

ti
fy

ap
pr

o
pr

ia
te

ca
n

di
d

at
es

an
d

de
te

rm
in

e
m

os
t

co
st

-e
ff

ec
ti

ve
m

it
ig

at
io

n
o

pt
io

n
(i

n
pr

o
gr

es
s)

.
P

ha
se

2:
W

o
rk

w
it

h
th

e
pr

o
pe

rt
y

o
w

ne
rs

to
im

p
le

m
en

t
se

le
ct

ed
ac

ti
on

b
as

ed
on

av
ai

la
b

le
fu

nd
in

g
fr

o
m

F
E

M
A

an
d

lo
ca

l
m

at
ch

av
ai

la
bi

li
ty

.

S
pe

ci
fi

ca
ll

y
id

en
ti

fi
ed

ar
e

pr
o

pe
rt

ie
s

in
th

e
fo

ll
o

w
in

g
ar

ea
s:

#
E

as
t

B
ra

n
ch

o
f

R
ah

w
ay

R
iv

er
#

W
es

t
B

ra
nc

h
of

R
ah

w
ay

R
iv

er
#

N
or

th
B

ra
nc

h
W

ig
w

am
B

ro
ok

#
P

ec
km

an
R

iv
er

ar
ea

S
ee

ab
ov

e.
E

x
is

ti
n

g
F

lo
od

,
1.

2
2.

2

E
n

gi
n

ee
ri

ng
,

B
ui

ld
in

g
D

ep
ar

tm
en

ts
,

O
E

M
M

ed
iu

m
M

ed
iu

m

F
E

M
A

M
it

ig
at

io
n

G
ra

n
t

P
ro

gr
am

s
an

d
lo

ca
l

b
ud

g
et

(o
r

pr
op

er
ty

o
w

ne
r)

fo
r

co
st

sh
ar

e

L
on

g
te

rm
D

O
F

M
ed

iu
m

S
IP

S
P

W
es

t
O

ra
ng

e-
3

(N
E

W
)

D
ev

el
op

an
d

im
pl

em
en

t
an

en
ha

n
ce

d
al

l-
ha

za
rd

s,
p

ub
li

c
ou

tr
ea

ch
/

ed
uc

at
io

n
/

m
it

ig
at

io
n

in
fo

rm
at

io
n

pr
o

gr
am

o
n

na
tu

ra
l

ha
za

rd
ri

sk
s

an
d

w
ha

t
re

si
d

en
ts

ca
n

do
in

th
e

w
ay

o
f

m
it

ig
at

io
n

an
d

pr
ep

ar
ed

ne
ss

,i
nc

lu
d

in
g

fl
oo

d
in

su
ra

nc
e.

T
hi

s
p

ro
gr

am
w

il
l

in
cl

ud
e:

#
P

ro
v

id
in

g
g

en
er

al
n

at
ur

al
ha

za
rd

ri
sk

,
pr

ep
ar

ed
ne

ss
an

d
m

it
ig

at
io

n
,a

n
d

re
la

te
d

N
F

IP
in

fo
rm

at
io

n
in

re
g

ul
ar

ne
w

sl
et

te
r

an
d

m
ai

li
n

gs
.

#
In

cl
u

di
ng

na
tu

ra
l

ha
za

rd
ri

sk
an

d
ri

sk
re

du
ct

io
n

in
fo

rm
at

io
n

th
ro

u
gh

so
ci

al
m

ed
ia

ch
an

n
el

s
an

d
em

ai
l

b
la

st
sy

st
em

s.
#

P
os

ti
ng

o
f

fl
y

er
s

an
d

o
th

er
re

ad
il

y
av

ai
la

b
le

N
F

IP
in

fo
rm

at
io

na
l

m
at

er
ia

ls
at

T
o

w
n/

V
il

la
ge

ha
ll

o
r

d
is

tr
ib

ut
in

g
at

re
gu

la
r

ci
vi

c
m

ee
ti

ng
s.

#
P

re
pa

ra
ti

o
n,

d
is

tr
ib

ut
io

n
an

d
an

al
y

si
s

of
pu

b
li

c
su

rv
ey

s.



@
I
GW

MR
Q

.
#'

(
/
A

R
Z

Q
VL

MS
R
J
C

I
VW

=
UE

Q
K

I

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*.

/
)-

1
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+/
0

*.
.

+
I

da
b

a
eW

V
A

S
l
S
d
V

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W
e

B`[f[Sf[hW

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W

9
b

b
^[

W
e

fa

G
W
i

S
`

V
,
a

d

>
j
[e

f[
`

Y

K
fd

g
U
fg

d
W
e
'

A
S
l
S
dV

%e
&

F
[f

[Y
S
fW

V

@
a

S
^e

S
`

V

H
T

\W
U
f[

h
W
e

F
W
f

E
W
S
V

S
`

V

K
g

b
b

a
d
f

9
Y
W
`

U
[W

e

>
e
f[

_
S
fW

V

;
W
`

W
X[

fe

>
ef

[_
S
fW

V

<
a

ef

K
a

g
dU

W
e

a
X

?
g

`
V

[`
Y

L
[_

W
^[

`
W

I
d
[a

d[
fk

F[f[YSf[a`

<SfWYadk

<JK<SfWYadk

#
D

ev
el

op
in

g
/m

ai
n

ta
in

in
g

a
n

at
ur

al
ha

za
rd

ri
sk

m
an

ag
em

en
t

w
eb

p
ag

e
on

th
e

m
un

ic
ip

al
w

eb
si

te
w

he
re

in
fo

rm
at

io
n

an
d

m
ap

p
in

g
ca

n
be

p
os

te
d

.
#

E
nh

an
ce

pu
bl

ic
o

ut
re

ac
h

to
re

si
d

en
ts

in
N

F
IP

fl
oo

dp
la

in
ar

ea
s

to
in

fo
rm

o
f

an
n

ua
l

gr
an

t
op

po
rt

u
ni

ti
es

,e
tc

.w
h

ic
h

m
ay

in
cl

u
de

pe
ri

od
ic

ar
ti

cl
es

an
d

h
an

d
ou

ts
in

th
e

an
nu

al
n

ew
sl

et
te

r.
#

P
ro

v
id

e
pu

b
li

c
ed

uc
at

io
n

on
el

im
in

at
in

g
in

fl
ow

fr
o

m
su

m
p

p
um

p
an

d
ro

o
f

le
ad

er
di

sc
ha

rg
es

.

S
ee

ab
ov

e.
N

/A
A

ll
H

az
ar

ds

1.
2

3.
1

3.
2

O
E

M
,T

ow
n

M
an

ag
er

M
ed

iu
m

L
o

w

M
u

ni
ci

pa
l

B
ud

g
et

;
H

M
A

p
ro

g
ra

m
s

S
h

or
t

H
ig

h
E

A
P

P
E

W
es

t
O

ra
ng

e-
4

(N
E

W
)

S
up

p
or

t
p

ar
ti

ci
pa

ti
on

in
th

e
N

F
IP

C
om

m
un

it
y

R
at

in
g

S
y

st
em

(C
R

S
)

p
ro

g
ra

m
by

at
te

nd
in

g
C

R
S

w
or

k
sh

op
(s

)
if

of
fe

re
d

w
it

hi
n

th
e

co
un

ty
.

Jo
in

th
e

C
R

S
pr

o
gr

am
if

ad
eq

ua
te

re
so

ur
ce

s
to

su
p

po
rt

lo
ng

te
rm

pa
rt

ic
ip

at
io

n
ca

n
be

de
di

ca
te

d.
S

ee
fo

ll
o

w
in

g
re

la
te

d
C

om
m

un
it

y
A

ss
is

ta
nc

e
V

is
it

(C
A

V
)

in
it

ia
ti

ve
.

N
/A

F
lo

o
d

1.
2

1.
3

2.
2

M
un

ic
ip

al
N

F
IP

F
P

A
,

as
fu

ll
y

su
p

po
rt

ed
by

lo
ca

l
g

ov
er

nm
en

t
o

ff
ic

ia
ls

M
ed

iu
m

M
ed

iu
m

M
u

ni
ci

pa
l

B
ud

g
et

S
h

or
t

(y
ea

r
1)

M
ed

iu
m

L
P

R
,

E
A

P
P

R

W
es

t
O

ra
ng

e-
5

(N
E

W
)

D
et

er
m

in
e

if
a

C
om

m
un

it
y

A
ss

is
ta

nc
e

V
is

it
(C

A
V

)
or

C
om

m
un

it
y

A
ss

is
ta

nc
e

C
on

ta
ct

(C
A

C
)

is
n

ee
de

d,
an

d
sc

he
du

le
if

ne
ed

ed
.

T
h

is
is

a
p

ar
t

of
th

e
pr

oc
es

s
o

f
jo

in
in

g
C

R
S

(a
bo

v
e

in
it

ia
ti

ve
).

N
/A

F
lo

o
d

1.
2

1.
3

2.
2

M
un

ic
ip

al
N

F
IP

F
P

A
,

as
fu

ll
y

su
p

po
rt

ed
by

lo
ca

l
g

ov
er

nm
en

t
o

ff
ic

ia
ls

M
ed

iu
m

M
ed

iu
m

M
u

ni
ci

pa
l

B
ud

g
et

S
h

or
t

(y
ea

r
1)

M
ed

iu
m

L
P

R
,

E
A

P
P

R

W
es

t
O

ra
ng

e-
6

(N
E

W
)

M
ak

e
st

ru
ct

ur
al

im
pr

ov
em

en
ts

to
se

w
er

sy
st

em
T

ow
n

sh
ip

w
id

e
to

in
cl

ud
e

id
en

ti
fy

in
g

p
ro

p
er

ti
es

su
sc

ep
ti

b
le

to
se

w
ag

e
ba

ck
up

s
d

ur
in

g
fl

oo
d

in
g

ev
en

ts
.

E
xi

st
in

g
F

lo
od

,S
ev

er
e

W
ea

th
er

1.
2

2.
2

P
ub

li
c

W
or

k
s

D
ep

ar
tm

en
t,

E
n

gi
n

ee
ri

ng
H

ig
h

H
ig

h
F

ed
er

al
H

M
A

G
ra

n
t

P
ro

gr
am

s

L
on

g
te

rm
.

D
O

F
H

ig
h

S
IP

S
P

W
es

t
O

ra
ng

e-
7

(N
E

W
)

E
nh

an
ce

/e
xp

an
d

m
un

ic
ip

al
tr

ee
m

ai
nt

en
an

ce
an

d
id

en
ti

fi
ca

ti
o

n
of

E
xi

st
in

g

S
ev

er
e

W
ea

th
er

;
S

ev
er

e
W

in
te

r
S

to
rm

1.
2

2.
1

6.
1

D
ep

ar
tm

en
t

o
f

P
u

bl
ic

W
or

ks
w

or
k

in
g

w
it

h

M
ed

iu
m

–
H

ig
h

(r
ed

uc
ed

ri
sk

of

M
ed

iu
m

M
u

ni
ci

pa
l

B
ud

g
et

S
h

or
t

M
ed

iu
m

N
S

P

N
S

P



@
I
GW

MR
Q

.
#'

(
/
A

R
Z

Q
VL

MS
R
J
C

I
VW

=
UE

Q
K

I

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*.

/
)-

2
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+/
0

*.
.

+
I

da
b

a
eW

V
A

S
l
S
d
V

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W
e

B`[f[Sf[hW

F
[f

[Y
S
f[

a
`

B`
[f

[S
f[

h
W

9
b

b
^[

W
e

fa

G
W
i

S
`

V
,
a

d

>
j
[e

f[
`

Y

K
fd

g
U
fg

d
W
e
'

A
S
l
S
dV

%e
&

F
[f

[Y
S
fW

V

@
a

S
^e

S
`

V

H
T

\W
U
f[

h
W
e

F
W
f

E
W
S
V

S
`

V

K
g

b
b

a
d
f

9
Y
W
`

U
[W

e

>
e
f[

_
S
fW

V

;
W
`

W
X[

fe

>
ef

[_
S
fW

V

<
a

ef

K
a

g
dU

W
e

a
X

?
g

`
V

[`
Y

L
[_

W
^[

`
W

I
d
[a

d[
fk

F[f[YSf[a`

<SfWYadk

<JK<SfWYadk

pr
ef

er
re

d
sp

ec
ie

s
pl

an
ti

ng
pr

o
gr

am
in

co
nj

u
nc

ti
on

w
it

h
ut

il
it

y
co

m
p

an
ie

s
an

d
P

S
E

&
G

.

co
n

tr
ac

to
rs

an
d

lo
ca

l
u

ti
li

ti
es

ut
il

it
y

o
ut

ag
es

;
li

fe
sa

fe
ty

)

K
d
iZ

h7
K

d
i

V
aa

V
Xg

d
c
nb

h
V
c
Y

V
W
W
gZ

k^
V
i^

d
c
h

Y
Z[

^c
ZY

W
Za

d
l

V
gZ

^c
Xa

j
Y
ZY

^c
i]

Z
iV

W
aZ

+
'A

d
Zh

i]
^h

b
^i

^\
V
i^

d
c

^c
^i

^V
i^

kZ
gZ

Y
j
XZ

i]
Z

Z[
[Z

Xi
h

d
[
]
V
oV

gY
h

d
c

c
Zl

V
c
Y
,d

g
Zm

^h
i^

c
\

W
j
^a
Y
^c

\
h

V
c
Y
,d

g
^c

[g
V
hi

gj
Xi

j
gZ

=
K

d
i

V
e
e
a^
XV

W
aZ

%K
,>

&
^h

^c
hZ

gi
ZY

^[
i]

^h
Y
d
Zh

c
d
i

V
e
e
an

+

>
Xg

d
c
nb

h
V
c
Y

>
W
W
gZ

k^
V
i^

d
c
h7

@
>

R
@
d
b

b
j
c
^i

n
>

hh
^h

iV
c
XZ

R
^h

^i
@
N

O
@
d
b

b
j
c
^i

n
N

V
i^

c
\

On
hi

Zb
A

M
S

A
Ze

V
gi

b
Zc

i
d
[
M
j
W
a^
X

S
d
g`

h
C
B

J
>

C
ZY

Zg
V
a
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i
>

\
Zc

Xn
C
M
>

C
ad

d
Y
e
aV

^c
>

Y
b

^c
^h

ig
V
id

g
E

J
>

E
V
oV

gY
J

^i
^\

V
i^

d
c

>
hh

^h
iV

c
XZ

K
,>

K
d
i

V
e
e
a^
XV

W
aZ

K
C
FM

K
V
i^

d
c
V
a
C
ad

d
Y

Fc
hj

gV
c
XZ

M
gd

\
gV

b
K

GA
B

M
K

Zl
GZ

gh
Zn

A
Ze

V
gi

b
Zc

i
d
[
B

c
k^

gd
c
b

Zc
iV

a
M
gd

iZ
Xi

^d
c

K
GL

B
J

K
Zl

GZ
gh

Zn
L

[[
^X

Z
d
[
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i

L
B
J

L
[[

^X
Z

d
[
B

b
Zg

\
Zc

Xn
J

V
c
V
\
Zb

Zc
i

M
d
iZ

c
i^

V
a
C
B

J
>

E
J

>
C
j
c
Y
^c

\
Od

j
gX

Zh
7

C
J

>
C
ad

d
Y

J
^i

^\
V
i^

d
c

>
hh

^h
iV

c
XZ

D
gV

c
i
M
gd

\
gV

b
E

J
D

M
E

V
oV

gY
J

^i
^\

V
i^

d
c

D
gV

c
i
M
gd

\
gV

b
M
A

J
M
gZ

*A
^h

V
hi

Zg
J

^i
^\

V
i^

d
c

D
gV

c
i

M
gd

\
gV

b
N

C
@

N
Ze

Zi
^i

^k
Z

C
ad

d
Y

@
aV

^b
h

D
gV

c
i

M
gd

\
gV

b
ON

I
OZ

kZ
gZ

N
Ze

Zi
^i

^k
Z

I
d
hh

D
gV

c
i

M
gd

\
gV

b

P
^b

Za
^c

Z7
O]

d
gi

.
id

2
nZ

V
gh

I
d
c
\

P
Zg

b
2

nZ
V
gh

d
g

\
gZ

V
iZ

g
L

D
L

c
*\

d
^c

\
e
gd

\
gV

b
A

L
C

A
Ze

Zc
Y
^c

\
d
c

[j
c
Y
^c

\

@
d
hi

h7
?

Zc
Z[

^i
h7

S
]
Zg

Z
V
Xi

j
V
ae

gd
_Z

Xi
Xd

hi
h

]
V
kZ

W
ZZ

c
gZ

V
hd

c
V
W
an

Zh
i^

b
V
iZ

Y
7

I
d
l

9
!.

-
)-

-
-

J
ZY

^j
b

!.
-
)-

-
-

id
!
.
-
-
)-

-
-

E
^\

]
<

!.
-
-
)-

-
-

S
]
Zg

Z
V
Xi

j
V
ae

gd
_Z

Xi
Xd

hi
h

XV
c
c
d
i

gZ
V
hd

c
V
W
an

W
Z

Zh
iV

W
a^
h]

ZY
V
i

i]
^h

i^
b

Z7
I
d
l

M
d
hh

^W
aZ

id
[j

c
Y

j
c
Y
Zg

Zm
^h

i^
c
\

W
j
Y
\
Zi

+M
gd

_Z
Xi

^h
e
V
gi

d
[)

d
g

XV
c

W
Z

e
V
gi

d
[

V
c

Zm
^h

i^
c
\

d
c
*\

d
^c

\
e
gd

\
gV

b
+

J
ZY

^j
b

@
d
j
aY

W
j
Y
\
Zi

[d
g

j
c
Y
Zg

Zm
^h

i^
c
\

l
d
g`

e
aV

c
)W

j
i

l
d
j
aY

gZ
f
j
^g

Z
V

gZ
V
e
e
d
gi

^d
c
b

Zc
i

d
[
i]

Z
W
j
Y
\
Zi

d
g

V
W
j
Y
\
Zi

V
b

Zc
Y
b

Zc
i)

d
g

i]
Z

Xd
hi

d
[
i]

Z
e
gd

_Z
Xi

l
d
j
aY

]
V
kZ

id
W
Z

he
gZ

V
Y

d
kZ

g
b

j
ai

^e
aZ

nZ
V
gh

+
E

^\
]

S
d
j
aY

gZ
f
j
^g

Z
V
c

^c
Xg

ZV
hZ

^c
gZ

kZ
c
j
Z

k^
V

V
c

V
ai

Zg
c
V
i^

kZ
hd

j
gX

Z
%^

+Z
+)

W
d
c
Y
h)

\
gV

c
ih

)[
ZZ

^c
Xg

ZV
hZ

h&
id

^b
e
aZ

b
Zc

i+
B

m^
hi

^c
\

[j
c
Y
^c

\
aZ

kZ
ah

V
gZ

c
d
i

V
Y
Zf

j
V
iZ

id
Xd

kZ
g

i]
Z

Xd
hi

h
d
[
i]

Z
e
gd

e
d
hZ

Y
e
gd

_Z
Xi

+

S
]
Zg

Z
e
d
hh

^W
aZ

)V
c

Zh
i^

b
V
iZ

d
[
e
gd

_Z
Xi

W
Zc

Z[
^i

h
%e

Zg
C
B

J
>

ph
W
Zc

Z[
^i

XV
aX

j
aV

i^
d
c

b
Zi

]
d
Y
d
ad

\
n&

]
V
h

W
ZZ

c
Zk

V
aj

V
iZ

Y
V
\
V
^c

hi
i]

Z
e
gd

_Z
Xi

Xd
hi

h)
V
c
Y

^h
e
gZ

hZ
c
iZ

Y
V
h7

I
d
l

;
9

!.
-
)-

-
-

J
ZY

^j
b

!.
-
)-

-
-

id
!.

-
-
)-

-
-

E
^\

]
<

!.
-
-
)-

-
-

S
]
Zg

Z
c
j
b

Zg
^X

V
ae

gd
_Z

Xi
W
Zc

Z[
^i

h
XV

c
c
d
i

gZ
V
hd

c
V
W
an

W
Z

Zh
iV

W
a^
h]

ZY
V
i
i]

^h
i^

b
Z7

I
d
l

I
d
c
\
*i

Zg
b

W
Zc

Z[
^i

h
d
[
i]

Z
e
gd

_Z
Xi

V
gZ

Y
^[
[^

Xj
ai

id
f
j
V
c
i^

[n
^c

i]
Z

h]
d
gi

iZ
gb

+
J

ZY
^j

b
M
gd

_Z
Xi

l
^a
a]

V
kZ

V
ad

c
\
*i

Zg
b

^b
e
V
Xi

d
c

i]
Z

gZ
Y
j
Xi

^d
c

d
[
g^

h`
Zm

e
d
hj

gZ
id

a^
[Z

V
c
Y

e
gd

e
Zg

in
)d

g
e
gd

_Z
Xi

l
^a
ae

gd
k^

Y
Z

V
c

^b
b

ZY
^V

iZ
gZ

Y
j
Xi

^d
c

^c
i]

Z
g^

h`
Zm

e
d
hj

gZ
id

e
gd

e
Zg

in
+

E
^\

]
M
gd

_Z
Xi

l
^a
a]

V
kZ

V
c

^b
b

ZY
^V

iZ
^b

e
V
Xi

d
c

i]
Z

gZ
Y
j
Xi

^d
c

d
[
g^

h`
Zm

e
d
hj

gZ
id

a^
[Z

V
c
Y

e
gd

e
Zg

in
+

J
^i

^\
V
i^

d
c

@
V
iZ

\
d
gn

7

#
I
d
XV

aM
aV

c
h

V
c
Y

N
Z\

j
aV

i^
d
c
h

%I
M
N

&
q

P
]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

\
d
kZ

gc
b

Zc
i

V
j
i]

d
g^

i^
Zh

)e
d
a^
X^

Zh
d
g

Xd
Y
Zh

i]
V
i
^c

[a
j
Zc

XZ
i]

Z
l

V
n

aV
c
Y

V
c
Y

W
j
^a
Y
^c

\
h

V
gZ

W
Z^

c
\

Y
Zk

Za
d
e
ZY

V
c
Y

W
j
^a
i+



@
I
GW

MR
Q

.
#'

(
/
A

R
Z

Q
VL

MS
R
J
C

I
VW

=
UE

Q
K

I

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*.

/
)-

3
DV

c
j
Vg

n
.
,
-
1

#
Oi

gj
Xi

j
gZ

V
c
Y

Fc
[g

V
hi

gj
Xi

j
gZ

M
gd

_Z
Xi

%O
FM

&*
P

]
Zh

Z
V
Xi

^d
c
h

^c
kd

ak
Z

b
d
Y
^[
n^

c
\

Zm
^h

i^
c
\

hi
gj

Xi
j
gZ

h
V
c
Y

^c
[g

V
hi

gj
Xi

j
gZ

id
e
gd

iZ
Xi

i]
Zb

[g
d
b

V
]
V
oV

gY
d
g

gZ
b

d
kZ

i]
Zb

[g
d
b

V
]
V
oV

gY
V
gZ

V
+

P
]
^h

Xd
j
aY

V
e
e
an

id
e
j
W
a^
X

d
g

e
g^

kV
iZ

hi
gj

Xi
j
gZ

h
V
h

l
Za

a
V
h

Xg
^i

^X
V
a
[V

X^
a^
i^

Zh
V
c
Y

^c
[g

V
hi

gj
Xi

j
gZ

+
P

]
^h

in
e
Z

d
[
V
Xi

^d
c

V
ah

d
^c

kd
ak

Zh
e
gd

_Z
Xi

h
id

Xd
c
hi

gj
Xi

b
V
c
b

V
Y
Z

hi
gj

Xi
j
gZ

h
id

gZ
Y
j
XZ

i]
Z

^b
e
V
Xi

d
[
]
V
oV

gY
h+

#
K

V
ij

gV
aO

nh
iZ

b
h

M
gd

iZ
Xi

^d
c

%K
O
M
&

q
P

]
Zh

Z
V
gZ

V
Xi

^d
c
h

i]
V
i

b
^c

^b
^o

Z
Y
V
b

V
\
Z

V
c
Y

ad
hh

Zh
)V

c
Y

V
ah

d
e
gZ

hZ
gk

Z
d
g

gZ
hi

d
gZ

i]
Z

[j
c
Xi

^d
c
h

d
[
c
V
ij

gV
ah

nh
iZ

b
h+

#
B

Y
j
XV

i^
d
c

V
c
Y

>
l

V
gZ

c
Zh

h
M
gd

\
gV

b
h

%B
>

M
&

q
P

]
Zh

Z
V
gZ

V
Xi

^d
c
h

id
^c

[d
gb

V
c
Y

ZY
j
XV

iZ
X^

i^
oZ

c
h)

Za
ZX

iZ
Y

d
[[

^X
^V

ah
)V

c
Y

e
gd

e
Zg

in
d
l

c
Zg

h
V
W
d
j
i

]
V
oV

gY
h

V
c
Y

e
d
iZ

c
i^

V
a
l

V
nh

id
b

^i
^\

V
iZ

i]
Zb

+

P
]
Zh

Z
V
Xi

^d
c
h

b
V
n

V
ah

d
^c

Xa
j
Y
Z

e
V
gi

^X
^e

V
i^

d
c

^c
c
V
i^

d
c
V
a
e
gd

\
gV

b
h)

hj
X]

V
h

Oi
d
gb

N
ZV

Y
n

V
c
Y

C
^g

Zl
^h

Z
@
d
b

b
j
c
^i

^Z
h

@
N

O
@
V
iZ

\
d
gn

7

#
M
gZ

kZ
c
iV

i^
kZ

J
ZV

hj
gZ

h
%M

N
&

*
D

d
kZ

gc
b

Zc
i)

V
Y
b

^c
^h

ig
V
i^

kZ
d
g

gZ
\
j
aV

id
gn

V
Xi

^d
c
h)

d
g

e
gd

XZ
hh

Zh
i]

V
i

^c
[a
j
Zc

XZ
i]

Z
l

V
n

aV
c
Y

V
c
Y

W
j
^a
Y
^c

\
h

V
gZ

Y
Zk

Za
d
e
ZY

V
c
Y

W
j
^a
i+

B
mV

b
e
aZ

h
^c

Xa
j
Y
Z

e
aV

c
c
^c

\
V
c
Y

od
c
^c

\
)[

ad
d
Y
e
aV

^c
ad

XV
a
aV

l
h)

XV
e
^i

V
a^

b
e
gd

kZ
b

Zc
i

e
gd

\
gV

b
h)

d
e
Zc

he
V
XZ

e
gZ

hZ
gk

V
i^

d
c
)V

c
Y

hi
d
gb

l
V
iZ

g
b

V
c
V
\
Zb

Zc
i

gZ
\
j
aV

i^
d
c
h+

#
M
gd

e
Zg

in
M
gd

iZ
Xi

^d
c

%M
M
&

*
P

]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

e
j
W
a^
X

V
Xi

^k
^i

^Z
h

id
gZ

Y
j
XZ

]
V
oV

gY
ad

hh
Zh

d
g

V
Xi

^d
c
h

i]
V
i
^c

kd
ak

Z
%.

&
b

d
Y
^[

^X
V
i^

d
c

d
[
Zm

^h
i^

c
\

W
j
^a
Y
^c

\
h

d
g

hi
gj

Xi
j
gZ

h
id

e
gd

iZ
Xi

i]
Zb

[g
d
b

V
]
V
oV

gY
d
g

%/
&

gZ
b

d
kV

a
d
[
i]

Z
hi

gj
Xi

j
gZ

h
[g

d
b

i]
Z

]
V
oV

gY
V
gZ

V
+

B
mV

b
e
aZ

h
^c

Xa
j
Y
Z

V
Xf

j
^h

^i
^d

c
)Z

aZ
kV

i^
d
c
)g

Za
d
XV

i^
d
c
)h

ig
j
Xi

j
gV

ag
Zi

gd
[^

ih
)h

id
gb

h]
j
ii

Zg
h)

V
c
Y

h]
V
ii

Zg
*g

Zh
^h

iV
c
i
\
aV

hh
+

#
M
j
W
a^
X

Fc
[d

gb
V
i^

d
c

%M
F&

*
>

Xi
^d

c
h

id
^c

[d
gb

V
c
Y

ZY
j
XV

iZ
X^

i^
oZ

c
h)

Za
ZX

iZ
Y

d
[[

^X
^V

ah
)V

c
Y

e
gd

e
Zg

in
d
l

c
Zg

h
V
W
d
j
i

]
V
oV

gY
h

V
c
Y

e
d
iZ

c
i^

V
al

V
nh

id
b

^i
^\

V
iZ

i]
Zb

+
Oj

X]
V
Xi

^d
c
h

^c
Xa

j
Y
Z

d
j
ig

ZV
X]

e
gd

_Z
Xi

h)
gZ

V
a
Zh

iV
iZ

Y
^h

Xa
d
hj

gZ
)]

V
oV

gY
^c

[d
gb

V
i^

d
c

XZ
c
iZ

gh
)V

c
Y

ZY
j
XV

i^
d
c
V
ae

gd
\
gV

b
h

[d
g

hX
]
d
d
a*

V
\
Z

X]
^a
Y
gZ

c
V
c
Y

V
Y
j
ai

h+

#
K

V
ij

gV
aN

Zh
d
j
gX

Z
M
gd

iZ
Xi

^d
c

%K
N

&
*
>

Xi
^d

c
h

i]
V
i

b
^c

^b
^o

Z
]
V
oV

gY
ad

hh
V
c
Y

V
ah

d
e
gZ

hZ
gk

Z
d
g

gZ
hi

d
gZ

i]
Z

[j
c
Xi

^d
c
h

d
[
c
V
ij

gV
ah

nh
iZ

b
h+

P
]
Zh

Z
V
Xi

^d
c
h

^c
Xa

j
Y
Z

hZ
Y
^b

Zc
i

V
c
Y

Zg
d
h^

d
c

Xd
c
ig

d
a)

hi
gZ

V
b

Xd
gg

^Y
d
g

gZ
hi

d
gV

i^
d
c
)l

V
iZ

gh
]
ZY

b
V
c
V
\
Zb

Zc
i)

[d
gZ

hi
V
c
Y

kZ
\
Zi

V
i^

d
c

b
V
c
V
\
Zb

Zc
i)

V
c
Y

l
Zi

aV
c
Y

gZ
hi

d
gV

i^
d
c

V
c
Y

e
gZ

hZ
gk

V
i^

d
c
+

#
Oi

gj
Xi

j
gV

aC
ad

d
Y

@
d
c
ig

d
aM

gd
_Z

Xi
h

%O
M
&

*
>

Xi
^d

c
h

i]
V
i

^c
kd

ak
Z

i]
Z

Xd
c
hi

gj
Xi

^d
c

d
[
hi

gj
Xi

j
gZ

h
id

gZ
Y
j
XZ

i]
Z

^b
e
V
Xi

d
[
V

]
V
oV

gY
+

Oj
X]

hi
gj

Xi
j
gZ

h
^c

Xa
j
Y
Z

Y
V
b

h)
hZ

iW
V
X`

aZ
kZ

Zh
)[

ad
d
Y
l

V
aa
h)

gZ
iV

^c
^c

\
l

V
aa
h)

V
c
Y

hV
[Z

gd
d
b

h+

#
B

b
Zg

\
Zc

Xn
OZ

gk
^X

Zh
%B

O
&

*
>

Xi
^d

c
h

i]
V
i

e
gd

iZ
Xi

e
Zd

e
aZ

V
c
Y

e
gd

e
Zg

in
Y
j
g^

c
\

V
c
Y

^b
b

ZY
^V

iZ
an

[d
aa
d
l

^c
\

V
Y
^h

V
hi

Zg
d
g

]
V
oV

gY
Zk

Zc
i+

OZ
gk

^X
Zh

^c
Xa

j
Y
Z

l
V
gc

^c
\

hn
hi

Zb
h)

Zb
Zg

\
Zc

Xn
gZ

he
d
c
hZ

hZ
gk

^X
Zh

)V
c
Y

i]
Z

e
gd

iZ
Xi

^d
c

d
[
Zh

hZ
c
i^

V
a
[V

X^
a^
i^

Zh



@
I
GW

MR
Q

.
#'

(
/
A

R
Z

Q
VL

MS
R
J
C

I
VW

=
UE

Q
K

I

>
G

;
.
,
,
,

B
V
oV

gY
G

^i
^\

Vi
^d

c
J

aV
c

O
e
Y
V
iZ

t
?

hh
Z
m

=
d
j
c
in

(H
Z
l

DZ
gh

Z
n

5
*.

/
)-

4
DV

c
j
Vg

n
.
,
-
1

L
S
T

^W
6

+/
0

*.
/

+
K
g

_
_

S
d
k

a
X
I

d
[a

d[
f[

l
S
f[

a
`

a
X
9

U
f[

a
`

e

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
I

da
\W

U
f

G
g

_
T

W
d

F
[f

[Y
S
f[

a
`

9
U
f[

a
`

,
B`

[f
[S

f[
h
W

E[XWKSXWfk

IdabWdfk

IdafWUf[a`

<aef*

>XXWUf[hW`Wee

LWUZ`[US^

Ia^[f[US^

EWYS^

?[eUS^

>`h[da`_W`fS^

KaU[S^

9V_[`[efdSf[hW

Fg^f[*ASlSdV

L[_W^[`W

9YW`Uk

<ZS_b[a`

HfZWd

<a__g`[fk

HT\WUf[hWe

LafS^

A
[Y

Z
,

F
W
V

[g
_

,
E
a

i

W
es

t
O

ra
n

ge
-1

(N
E

W
/L

O
I)

O
bt

ai
n

ba
ck

u
p

p
ow

er
to

en
su

re
co

n
ti

n
ui

ty
o

f
o

pe
ra

ti
on

s.

1
0

1
1

1
1

0
1

1
1

1
1

1
1

12
H

ig
h

W
es

t
O

ra
n

ge
-2

(N
E

W
)

M
it

ig
at

io
n

of
V

ul
ne

ra
b

le
S

tr
u

ct
ur

es
1

1
1

1
0

1
0

1
1

1
1

0
1

1
11

H
ig

h

W
es

t
O

ra
n

ge
-3

(N
E

W
)

P
u

bl
ic

O
u

tr
ea

ch
1

1
1

1
1

1
0

0
1

1
1

1
1

1
12

H
ig

h

W
es

t
O

ra
n

ge
-4

(N
E

W
)

E
x

pl
o

re
P

ar
ti

ci
p

at
io

n
in

C
R

S
1

1
1

1
0

1
0

0
1

1
0

0
0

1
8

M
ed

iu
m

W
es

t
O

ra
n

ge
-5

(N
E

W
)

C
R

S
C

o
m

m
u

ni
ty

A
ss

is
ta

n
ce

V
is

it
1

1
1

1
0

1
0

0
1

1
0

0
0

1
8

M
ed

iu
m

W
es

t
O

ra
n

ge
-6

(N
E

W
)

M
ak

e
st

ru
ct

ur
al

im
pr

ov
em

en
ts

to
se

w
er

sy
st

em
T

o
w

ns
hi

p
w

id
e

1
1

1
1

1
1

0
0

1
1

1
0

1
1

11
H

ig
h

W
es

t
O

ra
n

ge
-7

(N
E

W
)

E
n

ha
nc

e/
ex

p
an

d
m

un
ic

ip
al

tr
ee

m
ai

nt
en

an
ce

p
ro

g
ra

m

1
1

1
1

1
1

0
1

1
1

1
1

1
0

12
H

ig
h

K
d
iZ

7N
Z[

Zg
id

OZ
Xi

^d
c

3
l

]
^X

]
Xd

c
iV

^c
h

i]
Z

\
j
^Y

V
c
XZ

d
c

Xd
c
Y
j
Xi

^c
\

i]
Z

e
g^

d
g^

i^
oV

i^
d
c

d
[
b

^i
^\

V
i^

d
c

V
Xi

^d
c
h+



@IGWMRQ .#'(/ ARZQVLMS RJ CIVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*./)-5
DVcjVgn .,-1

6+/0+4 ?gfgdW GWWVe La ;WffWd M`VWdefS`V J[e],Ng^`WdST[^[fk

None at this time.

6+/0+5 ASlSdV 9dWS >jfW`f S`V EaUSf[a`

Hazard area extent and location maps have been generated for the Township of West Orange that illustrate the

probable areas impacted within the municipality. These maps are based on the best available data at the time

of the preparation of this plan, and are considered to be adequate for planning purposes. Maps have only been

generated for those hazards that can be clearly identified using mapping techniques and technologies, and for

which the Township of West Orange has significant exposure. These maps are illustrated in the hazard

profiles within Section 5.4, Volume I of this Plan.

6+/0+6 9VV[f[a`S^ <a__W`fe

None at this time.
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Township Hall generator

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall
This is not the best alternative because it relies on others to address the problem.
The solution remains outside the control of the Town.
Though we do get priority, the system is complex and does not provide a direct
connection to a sub-station.
(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Town Hall

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Continuity of operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Manager

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Township Hall generator

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #2 generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Fire Station #2

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Emergency Response, continuity of operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Fire Department

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #2 generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #3 generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Fire Station #3

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Emergency Response, continuity of operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Fire Department

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #3 generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange High School generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Maintain continuity of operations during power outage to support shelter
operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at High School

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Shelter Operations, Continuity of operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'(/ ARZQVLMS RJ CIVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*./).5
DVcjVgn .,-1

Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange High School generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange wastewater sewage pump stations generators project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
.* Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
/* Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Pump Stations

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided)
Additional flooding and back up of wastewater and sewage, Continuity of
operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Manager

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange wastewater sewage pump stations generators project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange public library generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Maintain continuity of operations during power outage to support shelter
operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Public Library

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Shelter Operations, Continuity of operations

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange public library generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Police Department generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Maintain continuity of operations during power outages.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Police Headquarters

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Continuity of operations for police, fire and EMS services

Estimated Cost $75,000
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Police Department

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Police Department generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Roosevelt Middle School generator project

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Maintain continuity of operations during power outage to support shelter
operations

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall
# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.
# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.
(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Purchase and install a generator at Middle School

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Shelter Operations, Continuity of operations

Estimated Cost $75,000
Priority* High

Plan for Implementation

Responsible Organization OEM, Township Manager

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term, DOF

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Roosevelt Middle School generator project

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective.

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project.

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Headquarters generator project

Assessing the Risk

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

Action/Project Intended for Implementation

Description of Selected
Action/Project

Purchase and install a generator at Fire Headquarters

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Emergency Response, continuity of operations

Estimated Cost $75,000
Priority* High

Plan for Implementation

Responsible Organization Fire Department, OEM

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Headquarters generator project

Criteria

Numeric
Rank
(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #4 generator project

Assessing the Risk

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of power, loss of operational capabilities

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive
due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team
and urge them to take steps necessary to prevent power failures to Town Hall

# This is not the best alternative because it relies on others to address the
problem. The solution remains outside the control of the Town.

# Though we do get priority, the system is complex and does not provide
a direct connection to a sub-station.

(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

Action/Project Intended for Implementation

Description of Selected
Action/Project

Purchase and install a generator at Fire Station #4

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Emergency Response, continuity of operations

Estimated Cost $75,000
Priority* High

Plan for Implementation

Responsible Organization Fire Department

Local Planning Mechanism EOP, Hazard Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Fire Station #4 generator project

Criteria

Numeric
Rank

(-1, 0, 1) Provide brief rationale for numeric rank when appropriate

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Alex Caprio Animal Control Shelter generator project

Assessing the Risk

Hazard(s) addressed: All Hazards

Specific problem being
mitigated:

Loss of Power, loss of operational capabilities, transfer of animals

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Tree Trimming-remove tree branches that may fall onto power lines causing
power outages. This is currently being done as existing town maintenance, to
protect feeder lines, but doesn’t help with primary or secondary lines off Town
property.
2. Bury Power Lines. This option is not being pursued as it is cost prohibitive

due to the long run and the Town does not have the legal authority to bury the
lines.
3. Urge Special Treatment from Power Company-Meet with the executive team

and urge them to take steps necessary to prevent power failures to Town Hall
# This is not the best alternative because it relies on others to address the

problem. The solution remains outside the control of the Town.
# Though we do get priority, the system is complex and does not provide

a direct connection to a sub-station.
(Another alternative could be to install a secondary electrical feed from an
independent section of the local grid – this is typically technically infeasible and
cost-prohibitive.)

Action/Project Intended for Implementation

Description of Selected
Action/Project

Purchase and install a generator at animal shelter

Action/Project Category SIP

Goals/Objectives Met 1.2; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) Continuity of operations

Estimated Cost $75,000
Priority* High

Plan for Implementation

Responsible Organization OEM, Shelter Manager

Local Planning Mechanism EOP, Mitigation Plan

Potential Funding Sources HMGP, Township Budget

Timeline for Completion Short Term DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-1 (NEW/LOI)
Mitigation Action/Initiative: West Orange Alex Caprio Animal Control Shelter generator project

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Will allow this critical facility to remain operational during power outages.

Property Protection 0
This project will have no significant effect on reducing damage to the Village Hall

structure.

Cost-Effectiveness 1 This project is considered highly cost-effective

Technical 1
There are no technical issues associated with the project, and with routine

maintenance will provide long term protection against power interruptions.

Political 1 This project is supported both publically and politically.

Legal 1 The municipality has full legal authority to implement this project.

Fiscal 0 The town can currently fund the local match if a grant were awarded.

Environmental 1 There are no environmental constraints associated with this project.

Social 1 This project benefits all sectors of the community equally.

Administrative 1
The Town has all administrative and technical resources necessary to implement

this project

Multi-Hazard 1 This project provides protection against multiple hazards.

Timeline 1 The project can be implemented within one year once funding is secured.

Agency Champion 1
The Town Supervisor and Emergency Management Coordinator are the leads for

this critical project.

Other Community
Objectives

1
This project supports the Town’s commitment to provide uninterrupted critical

services to their residents, particularly in times of natural disasters and other
emergencies.

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange-2

Mitigation Action/Initiative: Support the mitigation of vulnerable structures via retrofit (e.g. elevation,
flood-proofing) or acquisition/relocation to protect structures from future
damage, with repetitive loss and severe repetitive loss properties as a
priority when applicable.

Assessing the Risk

Hazard(s) addressed: Flooding

Specific problem being
mitigated:

Property damage, road closures, flooded basements

Evaluation of Potential Actions/Projects

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Buy outs of flooded properties

2. Increase stream capacity

3. Provide storm water detention - Potential future projects, no action at this
time.

Action/Project Intended for Implementation

Description of Selected
Action/Project

Identify appropriate candidates, and work with property owners to implement
selected action

Action/Project Category SIP

Goals/Objectives Met 1.2, 2.2

Applies to existing and or new
development, or not
applicable

Existing

Benefits (losses avoided) Flood damage

Estimated Cost Medium
Priority* Medium

Plan for Implementation

Responsible Organization Municipal OEM, homeowners

Local Planning Mechanism Mitigation Plan

Potential Funding Sources FEMA HMA Grants

Timeline for Completion Long Term DOF

Reporting on Progress

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange-2
Mitigation Action/Initiative: Support the mitigation of vulnerable structures via retrofit (e.g. elevation,

flood-proofing) or acquisition/relocation to protect structures from future
damage, with repetitive loss and severe repetitive loss properties as a
priority when applicable.

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

E[XW KSXWfk 1 Will protect homeowners

IdabWdfk

IdafWUf[a`
1 Will protect structure

<aef*>XXWUf[hW`Wee 1 Cost share with federal grants, a benefit cost analysis must be completed

LWUZ`[US^ 1 This initiative is technically feasible

Ia^[f[US^ 0 Neutral

EWYS^ 1 This is a legal initiative

?[eUS^ 0 Funding sources are needed

>`h[da`_W`fS^ 1 Supports open space

KaU[S^ 1 Community supports

9V_[`[efdSf[hW 1 Administratively the Township can support

Fg^f[*ASlSdV 1 Several hazards will be mitigated for structure

L[_W^[`W 0 Dependent upon funding

9YW`Uk <ZS_b[a` 1 OEM will spearhead this initiative

HfZWd <a__g`[fk

HT\WUf[hWe
1 Supports community objectives to protect life and property

LafS^ 11

Id[ad[fk

%A[YZ,FWV,Eai&
High
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Action Number: West Orange -3
Mitigation Action/Initiative: Develop and implement enhanced all hazards public outreach

9eeWee[`Y fZW J[e]

Hazard(s) addressed: All hazards

Specific problem being
mitigated:

Preparedness

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Enhance Public outreach /education and mitigation information program

.* Do nothing

/* Hire outside public information officer

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Develop and implement an enhanced all-hazards, public outreach / education /
mitigation information program on natural hazard risks and what residents can
do in the way of mitigation and preparedness, including flood insurance

Action/Project Category EAP

Goals/Objectives Met 1.2; 3.1; 3.3

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) High

Estimated Cost $10,000
Priority* Medium

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Administrator

Local Planning Mechanism EOP, Mitigation Plan, codes and ordinances

Potential Funding Sources Municipal Budget

Timeline for Completion Short Term

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange - 3
Mitigation Action/Initiative: Public Outreach

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Promotes LS

Property Protection 1 Promotes PP

Cost-Effectiveness 1 Cost is low to this initiative

Technical 1 Township has technical capability for this initiative

Political 1 Supported by government

Legal 1

Fiscal 0 This initiative is an expense and budget must be found

Environmental 0

Social 1 Supports community

Administrative 1 Township is capable of supporting this initiative

Multi-Hazard 1 Will address several hazards

Timeline 1 Can be completed in a limited amount of time

Agency Champion 1 OEM will spearhead

Other Community
Objectives

1 Meets other objectives

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange - 4
Mitigation Action/Initiative: Support participation in the NFIP Community Rating System (CRS)

Program.

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flood

Specific problem being
mitigated:

Preparedness

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Support Participation in CRS Program

.* Do nothing

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Support participation in the NFIP Community Rating System (CRS) program by
attending CRS workshop(s) if offered within the county. Join the CRS program
if adequate resources to support long term participation can be dedicated. See
following related Community Assistance Visit (CAV) initiative

Action/Project Category EAP

Goals/Objectives Met 1.2; 3.1; 3.3

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) High

Estimated Cost $17,000
Priority* Medium

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Administrator

Local Planning Mechanism Mitigation Plan, EOP

Potential Funding Sources Municipal Budget

Timeline for Completion Short Term

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange - 4
Mitigation Action/Initiative: Support participation in the NFIP Community Rating System (CRS)

Program.

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Supports life safety

Property Protection 1 Supports property protection

Cost-Effectiveness 1 Cost savings to residents

Technical 1 Township can support technically

Political 0

Legal 1 Township has legal authority

Fiscal 0 Budget must be identified

Environmental 0

Social 1 Community will support

Administrative 1 Capabilities

Multi-Hazard 0

Timeline 0

Agency Champion 0

Other Community
Objectives

1 Will be a cost savings to residents and useful information for Township

Total 8

Priority
(High/Med/Low)

Medium
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Action Number: West Orange - 5
Mitigation Action/Initiative: Determine if a Community Assistance visit is required to participate in CRS

Program

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flood

Specific problem being
mitigated:

Preparedness

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Determine if a Community Assistance visit is required to participate in CRS
Program

.* Do nothing

/*

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Determine if a Community Assistance Visit (CAV) or Community Assistance
Contact (CAC) is needed, and schedule if needed. This is a part of the process
of joining CRS (above initiative).

Action/Project Category EAP

Goals/Objectives Met 1.2; 3.1; 3.3

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) High

Estimated Cost $1,000
Priority* Medium

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Administrator

Local Planning Mechanism Mitigation Plan

Potential Funding Sources Municipal Budget

Timeline for Completion Short Term

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange - 5
Mitigation Action/Initiative: Determine if a Community Assistance visit is required to participate in CRS

Program

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Supports life safety

Property Protection 1 Supports property protection

Cost-Effectiveness 1 Cost savings to residents

Technical 1 Township can support technically

Political 0

Legal 1 Township has legal authority

Fiscal 0 Budget must be identified

Environmental 0

Social 1 Community will support

Administrative 1 Township has the capability to implement

Multi-Hazard 0

Timeline 0

Agency Champion 0

Other Community
Objectives

1 Will be a cost savings to residents and useful information for Township

Total 8

Priority
(High/Med/Low)

Medium
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Action Number: West Orange - 6
Mitigation Action/Initiative: Structural Improvement to Sewer System

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flood, Severe Weather

Specific problem being
mitigated:

Flooding of roadways and back up of storm water and sewer system

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Structural Improvements

.* Do nothing

/* Install new separate storm water and sewer system Township wide.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Make structural improvements to sewer system Township wide to include
identifying properties susceptible to sewage backups during flooding events.

Action/Project Category SIP

Goals/Objectives Met 1.2; 2.1; 2.2;

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) High

Estimated Cost $1.6 million
Priority* High

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization Township Engineer, FPA, Township Administrator

Local Planning Mechanism Mitigation Plan

Potential Funding Sources HMA Grants, State and County Grants, Municipal Budget

Timeline for Completion Short Term

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:
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Action Number: West Orange - 6
Mitigation Action/Initiative: Structural Improvement to Sewer System

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Can support life safety due to damage to homes and hazards

Property Protection 1 Will protect property

Cost-Effectiveness 1 Benefit cost analysis must be completed with application

Technical 1 Project requires technical expertise

Political 1 Township government supports

Legal 1 Legal authority

Fiscal 0 Budget must be identified

Environmental 1 Supports environment

Social 1 Community support

Administrative 1 Township is capable of supporting

Multi-Hazard 1 Addresses several hazards

Timeline 1 Dependent upon funding and this project is a priority

Agency Champion 1 Township Administrator, FPA and engineer support this project

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High
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Action Number: West Orange - 7
Mitigation Action/Initiative: Enhance and Expand Tree Maintenance

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Flood, Severe Weather, Winter Storm

Specific problem being
mitigated:

Preparedness

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered
(name of project and reason
for not selecting):

1. Enhance expand tree maintenance program

.* Do nothing

/* Hire a contractor to manage tree maintenance program

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of Selected
Action/Project

Enhance/expand municipal tree maintenance and identification of preferred
species planting program in conjunction with utility companies and PSE&G.

Action/Project Category NSP

Goals/Objectives Met 1.2; 2.3; 6.1

Applies to existing, future, or
not applicable

Existing

Benefits (losses avoided) High

Estimated Cost $50,000
Priority* Medium

I^S` Xad B_b^W_W`fSf[a`

Responsible Organization OEM, Township Administrator, Town Engineer

Local Planning Mechanism Mitigation Plan, Department of Public Works

Potential Funding Sources Municipal Budget

Timeline for Completion Short Term

JWbadf[`Y a` IdaYdWee

Date of Status Report/
Report of Progress

Date:
Progress on Action/Project:

!?IJIU WR SUMRUMWM]EWMRQ WEFOI#



@IGWMRQ .#'(/ ARZQVLMS RJ CIVW =UEQKI

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn 5*./)11
DVcjVgn .,-1

Action Number: West Orange - 7
Mitigation Action/Initiative: Enhance and Expand Tree Maintenance

<d[fWd[S

Gg_Wd[U

JS`]

%*.) -) .& Idah[VW Td[WX dSf[a`S^W Xad `g_Wd[U dS`] iZW` Sbbdabd[SfW

Life Safety 1 Falling branches during storms and other times, power line outages

Property Protection 1 Falling branches during storms

Cost-Effectiveness 1 Liability

Technical 1 Township possesses capabilities

Political 1 Government support

Legal 1 Legal authority

Fiscal 0 Budget must be identified

Environmental 1 Supports environment

Social 1 Community will benefit

Administrative 1 Township capabilities

Multi-Hazard 1 Addresses several hazards

Timeline 1 Can be implemented in short timeframe

Agency Champion 1 Several champions, OEM, DPW

Other Community
Objectives

0

Total 12

Priority
(High/Med/Low)

High



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-
DVcjVgn .,-1

Atlantic Oceanographic & Meteorological Laboratory. 2006. “Frequently Asked Questions.” National Oceanic

& Atmospheric Administration. On-Line Address: http://www.aoml.noaa.gov/hrd/tcfaq/G11.html

Alvarez, A. and Bachman, R. 2007. “Violence: The Enduring Problem.” Sage Publications, Inc. November 2.

Amy S. Greene Environmental Consultants, Inc. 2007. Environmental Resource Inventory for County of
Essex.

Associated Press. 2011. "Freak nor'easter storm blamed for 11 deaths." CBSNews. October 30. On-Line

Address: http://www.cbsnews.com/8301-201_162-20127691/freak-noreaster-storm-blamed-for-11-

deaths/

ANI. 2013. “Former FBI Director warns of ‘crippling effect’ cyber terrorism can have in US infrastructure.”
News Track India. July 8. On-Line Address:
http://www.newstrackindia.com/newsdetails/2013/07/08/169-Former-FBI-director-warns-of-
crippling-effect-cyber-terrorism-can-have-on-US-infrastructure.html

Baristanet Staff. 2010. “Spill under control in Cedar Grove.” October 11. Accessed 2014. On-Line Address:
http://baristanet.com/2012/10/spill-under-control-in-cedar-grove/

Baristanet Staff. 2012. “Large diesel spill in South Orange.” September 18. Accessed 2014. On-Line Address:
http://baristanet.com/2012/09/large-diesel-spill-in-south-orange/

Blake, E. et al. National Hurricane Center (NHC). 2013. Tropical Cyclone Report Hurricane Sandy
(AL182012) 22-29 October 2012. February 12. Accessed 2014. On-Line Address:
http://www.nhc.noaa.gov/data/tcr/AL182012_Sandy.pdf

Borenstein, S. 2007. “Global Warming to Worsen Island Storms in the USA.” September 1. On-Line Address:

http://www.standeyo.com/NEWS/07_Earth_Changes/070901.GW.more.storms.html

Borough of Essex Fells, New Jersey. n.d. “Essex Fells.” Accessed 2014. On-Line Address:
http://www.essexfellsboro.com

Borough of North Caldwell New Jersey. 2013. “The History of North Caldwell.” Accessed 2014. On-Line
Address: http://northcaldwell.org/borough_history

Borough of Roseland. 2014. "Borough of Roseland History." On-Line Address:
http://www.roselandnj.org/about_us/borough_history.php

Briggs et al. 2001. “New Jersey Landslides.” New Jersey Geological Survey Information Circular. 2009.

Center for Disease Control (CDC). 2007. “Extreme Cold: A Prevention Guide to Promote Your Personal

Health and Safety.” U.S. Department of Health and Human Services. On-Line Address:

http://emergency.cdc.gov/disasters/winter/pdf/extreme-cold-guide.pdf

CDC. 2009. “Extreme Heat: A Prevention Guide to Promote Your Personal Health and Safety.” On-Line

Address: http://www.bt.cdc.gov/disasters/extremeheat/heat_guide.asp

CDC. 2012. “Drought and Health.” Accessed 2014. On-Line Address: http://www.cdc.gov/nceh/drought/

CDC. 2012. “Reported Cases of Lyme Disease – United States, 2012.” Accessed 2014. On-Line Address:

http://www.cdc.gov/lyme/resources/ReportedCasesofLymeDisease_2012.pdf



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L).
DVcjVgn .,-1

CDC. 2013. “Emerging and Zoootic Disease- At a Glance.” National Center for Emerging and Zoonotic

Infection Diseases. On-Line Address: http://www.cdc.gov/ncezid/

CDC. 2013. “Lyme Disease Data.” December. Accessed 2014. On-Line Address:
http://www.cdc.gov/lyme/stats/index.html

CDC. 2014. “West Nile Virus Activity by State – United States, 2014.” August 5. Accessed 2014. On-Line
Address: http://www.cdc.gov/westnile/statsMaps/preliminaryMapsData/activitystatedate.html

CDC. 2014. “Ebola (Ebola Virus Disease)”. November 25. Accessed January 2015, On-Line Address:
http://www.cdc.gov/vhf/ebola/

Choose New Jersey. 2013. “Fortune 500 Companies, New Jersey.” May. Accessed 2014. On-Line Address:
http://www.choosenj.com/NewJersey/media/New-Jersey-
Media/Business%20Climate/Leading%20Employers/NJ-Fortune-500-Listing-2013.pdf

City of East Orange. "City Government." 2011. Accessed 2014.<http://www.eastorange-
nj.gov/CityGovernment/City_Government.html>

City of Newark New Jersey. “City of Newark New Jersey.” 2004-2009. Accessed 2014.
<http://www.ci.newark.nj.us/> .

City of Newark. Department of Water and Sewer Utilities. 2010. “2010 Pequannock and Wanaque Water
Systems Annual Water Quality Report.” On-Line Address:
https://ndex.ci.newark.nj.us/dsweb/Get/Document-
425463/2010%20ANNUAL%20WATER%20QUALITY%20REPORT.pdf

Climate Change Institute. 2013. “State of the Climate: New Jersey.” Rutgers University.

Climate Choices.org. 2007. “Confronting Climate Change in the U.S. Northeast. Union of Concerned Scientist.

On-Line Address: http://www.climatechoices.org/assets/documents/climatechoices/new-

jersey_necia.pdf

Crans, W. 2013. “Questions Regarding Eastern Equine Encephalitis and Horses.” Rutgers University. School

of Environmental and Biological Sciences. March 18. On-Line Address: http://www-

rci.rutgers.edu/~insects/heee.htm

Curley, C. 2014. “Nutley Hazmat Responds to Grover Cleveland Park for Diesel Spill.” January 11. Accessed
2014. On-Line Address: http://thealternativepress.com/articles/nutley-hazmat-responds-to-grover-
cleveland-park-f

Dalton, R. 2003. “Physiographic Provinces of New Jersey.” New Jersey Geological Survey Information
Circular. Accessed 2013 <http://www.nj.gov/dep/njgs/enviroed/infocirc/provinces.pdf>.

Delano, H.L., and Wilshusen, J.P. 2001. “New Jersey Landslides.” New Jersey Geological Survey Information

Circular. 2009.

Dove, Laurie. 2013. “Worst Nor’easters of All Time.” How Stuff Works. On-Line Address:

http://science.howstuffworks.com/nature/climate-weather/storms/10-worst-nor-easters.htm

East Coast Winter Storms. 2013. "East Coast Winter Storms." Cornell University. On-Line Address:

http://ecws.eas.cornell.edu/



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)/
DVcjVgn .,-1

Essex County. 2013. “History.” Accessed 2013. On-Line Address: http://www.essex-
countynj.org/index.php?section=essex/history

Essex County. 2014. “General Information.” Accessed 2014. On-Line Address: http://www.essex-
countynj.org/index.php?section=essex/gi

Essex County Department of Planning. 2014. “Transportation Planning.” Accessed 2014. On-Line Address:
http://ecdpw.org/transportaion_planning.php

Essex County Department of Public Works. 2014. “Mosquito Control.” Accessed 2014. On-Line Address:
http://www.essex-countynj.org/index.php?section=dept/mo

Essex County Prosecutor’s Office. 2010. “2010 Annual Report of Essex County Prosecutor’s Office.”
Accessed 2014. On-Line Address: http://www.njecpo.org/ar/10_Investigative%20Units.pdf

Federal Railroad Administration Office of Safety Analysis. 2014. “Home.” August. Accessed 2014. On-Line
Address: http://safetydata.fra.dot.gov/OfficeofSafety/Default.aspx

Federal Emergency Management Agency (FEMA). n.d. “Wind Zones in the United States.” On-Line Address:

http://www.fema.gov/safe-rooms/wind-zones-united-states

FEMA. n.d. "Chapter 2: Types of Floods and Floodplains." On-Line Address:

http://training.fema.gov/EMIWeb/edu/docs/fmpcp/Chapter%202%20-

%20Types%20of%20Floods%20adn%20Floodplains.pdf

FEMA. 1996. FEMA’s Multi-Hazard Identification and Risk Assessment (MHIRA). On-Line Address:

http://www.fema.gov/media-library/assets/documents/7251?id=2214

FEMA. 1997. “Atmospheric Hazard.” On-Line Address: http://www.fema.gov/media-library-data/20130726-

1545-20490-1407/mhira_n1.txt

FEMA. 2012a. “Flood Risk Products.” October. On-Line Address: https://s3-us-gov-west-

1.amazonaws.com/dam-production/uploads/20130726-1804-25045-

3039/risk_map_flood_risk_products.pdf

FEMA. 2012b. “Community Rating System.” October 1. On-Line Address: http://www.fema.gov/media-

library-data/20130726-1651-20490-3916/_19_crs_may2013_3.14.13.pdf

FEMA. 2012c. “What is Risk MAP?” Accessed on November 26, 2013. On-Line Address:

http://www.fema.gov/media-library-data/20130726-1731-25045-5094/what_is_risk_map.pdf

FEMA. 2012. “Wind Zones in the United States.” On-Line Address: http://www.fema.gov/safe-rooms/wind-
zones-united-states

FEMA. 2013a. “Advisory Based Flood Elevations (ABFE) Frequently Asked Questions.” On-Line Address:

http://www.region2coastal.com/faqs/advisory-bfe-faq#ABFE101

FEMA. 2013b. “Disaster Declarations.” On-Line Address: http://www.fema.gov/disasters

FEMA. 2013c. “New Jersey and New York Coastal Flood Study.” On-Line Address:

http://www.region2coastal.com/coastal_flood_study



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)0
DVcjVgn .,-1

FEMA. 2013d. “Flood Insurance Study.” August 16. On-Line Address: http://www.fema.gov/floodplain-

management/flood-insurance-study

FEMA. 2013e. “Special Flood Hazard Area.” August 9. On-Line Address: http://www.fema.gov/floodplain-

management/special-flood-hazard-area

FEMA. 2013f. “Flood Zones.” September 4. On-Line Address: http://www.fema.gov/floodplain-

management/flood-zonesFEMA. 2014a. “Biggert-Waters Reform Act of 2012.” April 8. On-Line

Address: https://www.floodsmart.gov/floodsmart/pages/bw-12.jsp

FEMA. 2014a. “Declared Disasters by Year or State.” Accessed 2014. On-Line Address:
http://www.fema.gov/news/disasters.fema

FEMA. 2014b. “Flood Insurance Reform.” July 24. Accessed 2014. On-Line Address:

http://www.fema.gov/national-flood-insurance-program/flood-insurance-reform

FEMA. 2014c. “Homeowner Flood Insurance Affordability Act.” Accessed 2014. On-Line Address:

http://www.fema.gov/media-library-data/1396551935597-

4048b68f6d695a6eb6e6e7118d3ce464/HFIAA_Overview_FINAL_03282014.pdf

FEMA Region II. 2014a. “Flood Risk Tools for New Jersey Communities.” On-Line Address:

http://www.region2coastal.com/flood-risk-tools/

FEMA Region II. 2014b. “Glossary.” On-Line Address: http://www.region2coastal.com/additional-resources-

1/glossary

FEMA Region II. 2014c.”Coastal Outreach Advisory Teams.” On-Line Address:

http://www.region2coastal.com/additional-resources-1/partners

First Baptist Bloomfield. n.d. “Bloomfield, New Jersey – A Brief History.” Firstbaptistbloomfield.org.
Accessed 2014. On-Line Address: http://www.firstbaptistbloomfield.org/blmhist.htm

Florida Forest Service. n.d. “About the Keetch-Byram Drought Index (KBDI)”. Florida Department of

Agriculture and Consumer Services. On-Line Address:

http://www.floridaforestservice.com/fire_weather/information/kbdi.html

Frizzera, Dorina. 2009. “Mitigating Shoreline Erosion along New Jersey’s Sheltered Coast: Overcoming
Regulatory Obstacles to Allow for Living Shorelines.” NJDEP Office of Coastal Management.
November. On-Line Address: http://www.nj.gov/dep/cmp/docs/living-shorelines2011.pdf

Gehr, F. 2014. “The effects of changing climate – Expansive Soils.” Accessed 2014. On-Line Address:
http://geology.com/articles/expansive-soil.shtml

Geology.com. 2014. “Expansive Soils and Expansive Clay.” Accessed 2014. On-Line Address:
http://geology.com/articles/expansive-soil.shtml

Glen Ridge Borough. N.d. “History” Accessed 2014.

Global Incident Map. 2014. “North American Hazmat Situations and Deployments Map.” Accessed 2014. On-
Line Address: http://hazmat.globalincidentmap.com/map.php

Godt, J. W. U.S. Geological Survey (USGS). Reston, VA. Landslide Incidence and Susceptibility in the

Conterminous United States: U.S. Geological Survey Open-File Report 97-289.



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)1
DVcjVgn .,-1

2001.<http://nationalatlas.gov/atlasftp.html?openChapters=chpgeol#chpgeol> WMS layer accessed

through the National Atlas of the United States

<http://webservices.nationalatlas.gov/wms/geology?SERVICE=WMS&REQUEST=GetCapabilities

&>.

Grant, M. and Karidis, M. 2011. “Workers clean up spill from truck.” NorthJersey.com. January 25. Accessed
2014. On-Line Address: http://www.northjersey.com/news/workers-clean-up-spill-from-truck-
1.329350

Hansen, Michael C. 2001. “New Jersey Landslides.” New Jersey Geological Survey Information Circular.

2009.

Johns, R., Evans, J., and Corfidi, S. National Oceanic and Atmospheric Administration (NOAA) Storm
Prediction Center (SPC). 2012. About Derechos. March. Accessed 2014. On-Line Address:
http://www.spc.noaa.gov/misc/AbtDerechos/derechofacts.htm

Kelley, P. 2010. “Millburn truck accident brings out HazMat for fuel spill.” NJ.com. February 22. Accessed
2014. On-Line Address:
http://www.nj.com/independentpress/index.ssf/2010/02/millburn_truck_accident_brings.html

Kocin, P. J., and Uccellini, L. W. National Climate Date Center (NCDC). 2012. The Northeast Snowfall
Impact Scale (NESIS). December 12. Accessed 2014. On-Line Address:
http://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis

Kocin, P.J., and Uccellini, L. W. National Oceanic and Atmospheric Administration (NOAA). 2004. A
Snowfall Impact Scale Derived from Northeast Storm Snowfall Distributions. Feb. Accessed 2014.
On-Line Address: http://www.ncdc.noaa.gov/snow-and-ice/docs/kocin-uccellini.pdf

Lyme Disease Association, Inc. 2014. “Cases, Stats, Maps, & Graphs.” Accessed 2014. On-Line Address:
http://www.lymediseaseassociation.org/index.php/about-lyme/cases-stats-maps-a-graphs

Maplewood Township New Jersey. “About Maplewood.” Date Unknown. Accessed 2014. <
http://www.twp.maplewood.nj.us/index.aspx?NID=509>

McAfee. 2013. “The Economic Impact of Cybercrime and Cyber Espionage.” Center for Strategic and

International Studies. July. On-Line Address: http://www.mcafee.com/us/resources/reports/rp-

economic-impact-cybercrime.pdf

Meehl, G. and Tebaldi, C. 2004. “More Intense, More Frequent, and Longer Lasting Heat Waves in the 21st

Centruy.” Science. Vol. 305 no. 5686. August 13. On-Line Address:

http://www.sciencemag.org/content/305/5686/994

Midwestern Regional Climate Center (MRCC). 2014. “cli-MATE Database.” On-Line Address:
http://mrcc.isws.illinois.edu/CLIMATE/

Miller, K. and others. 2011. "100 Million Years of Sea-Level Change: Should I Sell My Shore House?."
Rutgers University. On-Line Address:
http://geology.rutgers.edu/images/stories/faculty/miller_kenneth_g/kgmpdf/MillerSealevelDLSl2011d
enmarkshortc.pdf

Minard, J.P. 2001. “New Jersey Landslides.” New Jersey Geological Survey Information Circular.



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)2
DVcjVgn .,-1

Montclair Township. 2014. “Montclair Information.” Montclairnjusa.com. Accessed 2014. On-Line Address:
http://www.montclairnjusa.org/index.php?option=com_content&view=article&id=340&Itemid=604

National Aeronautics and Space Administration (NASA). n.d. “The Impact of Climate Change on Natural

Disasters.” Earth Observatory. On-Line Address:

http://earthobservatory.nasa.gov/Features/RisingCost/rising_cost5.php

National Climatic Data Center. 2003a. “Severe Thunderstorm Climatology.”National Oceanic & Atmospheric

Administration. On-Line Address: http://www.nssl.noaa.gov/projects/hazard/totalthreat.html

National Climatic Data Center. 2003b. “U.S. Climate Divisions.” National Oceanic & Atmospheric

Administration. On-Line Address: http://www.ncdc.noaa.gov/monitoring-references/maps/us-

climate-divisions.php

National Climatic Data Center. n.d. “High Temps.”National Oceanic & Atmospheric Administration. On-Line

Address: http://www1.ncdc.noaa.gov/pub/data/ccd-data/hghtmp12.txt

National Climatic Data Center. n.d. “Low Temps.”National Oceanic & Atmospheric Administration. On-Line

Address: http://www1.ncdc.noaa.gov/pub/data/ccd-data/lowtmp12.txt

National Climatic Data Center. n.d. “U.S. Tornado Climatology.”National Oceanic & Atmospheric
Administration. On-Line Address: http://www.ncdc.noaa.gov/climate-information/extreme-events/us-
tornado-climatology

National Drought Mitigation Center (NDMC). 2014. “Types of Drought Impacts.” Accessed 2014. On-Line

Address:

http://drought.unl.edu/DroughtforKids/HowDoesDroughtAffectOurLives/TypesofDroughtImpacts.as

px

National Climatic Data Center. 2014. “Storm Events Database.” National Oceanic & Atmospheric

Administration. On-Line Address: http://www.ncdc.noaa.gov/stormevents/

National Transportation Safety Board (NTSB). 2014. “Accident Database & Synopses.” Aviation. Accessed
2014. On-Line Address: http://www.ntsb.gov/aviationquery/index.aspx

National Oceanic and Atmospheric Administration (NOAA). n.d.a “A Preparedness Guide.” U.S. Department

of Commerce. On-Line Address: http://www.nws.noaa.gov/om/severeweather/resources/ttl6-10.pdf

NOAA. 2008. “The Enhanced Fujita Scale.” On-Line Address: http://www.crh.noaa.gov/arx/efscale.php

NOAA. 2011. “Regional Snowfall Index (RSI). On-Line Address: http://www.ncdc.noaa.gov/snow-and-ice/rsi/

NOAA. 2010. “Tropical Cyclone Climatology.” On-Line Address:

http://www.prh.noaa.gov/cphc/pages/FAQ/Climatology.php

NOAA. 2012a. “A Hail of a Storm.” On-Line: http://www.noaa.gov/features/03_protecting/hail.html

NOAA. 2012b. “Hail Size Chart” On-Line Address: http://www.erh.noaa.gov/aly/Severe/HailSize_Chart.htm

NOAA. 2013. “Know the Dangers of Nor’Easters.” February 7. On-Line Address:

http://www.noaa.gov/features/03_protecting/noreasters.html



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)3
DVcjVgn .,-1

NOAA. 2013a. “2012 Wind Related Fatalities.” On-Line Address:

http://www.nws.noaa.gov/om/hazstats/wind12.pdf

NOAA. 2013b. “Average Annual Number of Tornadoes.” On-Line Address:

http://www.ncdc.noaa.gov/climate-information/extreme-events/us-tornado-climatology

NOAA. 2013a. “Major Hurricane.” On-Line Address:

http://w1.weather.gov/glossary/index.php?word=major+hurricane

NOAA. 2013b. “Saffir-Simpson Hurricane Wind Scale.” On-Line Address:

http://www.nhc.noaa.gov/aboutsshws.php

NOAA. 2013c. “Tropical Cyclone Names.” On-Line Address: http://www.nhc.noaa.gov/aboutnames.shtml

NOAA. 2013d. “Historical Hurricane Tracks.” On-Line Address: http://csc.noaa.gov/hurricanes/#

NOAA. 2013e. “Sea, Lake, and Overland Surges from Hurricanes (SLOSH).” On-Line Address:

http://www.nhc.noaa.gov/surge/slosh.php

NOAA. n.d.b “Tornadoes 101.” On-Line Address: http://www.noaa.gov/features/protecting/tornados101.html

NOAA. n.d.c “Understanding Lightning: Types of Flashes.” On-Line:
http://www.lightningsafety.noaa.gov/science/science_types_flashes.htm

NOAA. Climate Program Office. 2012. Global Sea Level Rise Scenarios for the United States National
Climate Assessment. December 6. On-Line Address:
http://cpo.noaa.gov/sites/cpo/Reports/2012/NOAA_SLR_r3.pdf

NOAA. 2012. Global Sea Level Rise Scenarios for the United States National Climate Assessment. Climate
Program Office. December 6. On-Line Address:
http://cpo.noaa.gov/sites/cpo/Reports/2012/NOAA_SLR_r3.pdf

NOAA. 2013. "Linear mean sea level (MSL) trends and 95% confidence intervals in mm/yr." Tides and
Currents. On-Line Address: http://tidesandcurrents.noaa.gov/sltrends/msltrendstable.htm

National Severe Storms Laboratory. 2013. “Severe Thunderstorm Climatology.” National Oceanic &

Atmospheric Administration. March 29. On-Line Address:

http://www.nssl.noaa.gov/projects/hazard/index.html

National Snow and Ice Data Center. 2013. “Introduction to Snow.” On-Line Address:

http://nsidc.org/cryosphere/snow/index.html

National Weather Service (NWS). 2005. “Heat Wave.” On-Line Address:

http://www.nws.noaa.gov/om/brochures/heatwave.pdf

NWS. 2008. “Ice Storm.” On-Line Address: http://w1.weather.gov/glossary/index.php?word=ice+storm

NWS. 2009. “Flash Flood.” On-Line Address: http://w1.weather.gov/glossary/index.php?word=flash+flood

NWS. 2009b. “NWS Windchill Chart.” On-Line Address: http://publicradio1.wpengine.netdna-

cdn.com/updraft/files/2013/12/608-wc-chart.gif

NWS. 2009c. “Thunder.” On-Line Address: http://w1.weather.gov/glossary/index.php?word=thunder



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)4
DVcjVgn .,-1

NWS. 2009d. “Thunderstorm.” On-Line Address:

http://w1.weather.gov/glossary/index.php?word=thunderstorm

NWS. 2010. “Average Number of Thunderstorm Days in the U.S.” On-Line Address:

http://www.srh.noaa.gov/jetstream/tstorms/tstorms_intro.htm

NWS. 2010. “Glossary.” National Oceanic & Atmospheric Administration. On-Line Address:

http://www.srh.weather.gov/jetstream/append/glossary_w.htm

NWS. 2010. “Hail Awareness.” On-Line Address: http://www.weather.gov/cae/hail.html

NWS. 2010. “Heat: A Major Killer.” On-Line Address: http://www.nws.noaa.gov/os/heat/index.shtml

NWS. 2010a. "Tropical Cyclone Structure." JetStream - Online School for Weather. January 5. On-Line

Address: http://www.srh.noaa.gov/jetstream/tropics/tc_structure.htm

NWS. 2010b. “Origin of Wind.” January 5. On-Line Address:

http://www.srh.noaa.gov/jetstream/synoptic/wind.htm

NWS. 2011. “Glossary.” National Oceanic & Atmospheric Administration. On-Line Address:

http://www.srh.weather.gov/jetstream/append/glossary_h.htm

NWS. 2011. "Flood Safety." On-Line Address:

http://www.erh.noaa.gov/car/WCM/Awareness_Campaigns_files/flood_part_1.htm

NWS. 2013. “2012 Summary of Hazardous Weather Facilities, Injuries, and Damage Cost by State.” National

Oceanic & Atmospheric Administration. On-Line Address:

http://www.nws.noaa.gov/om/hazstats/state12.pdf

NWS. 2013. “Heat: A Major Killer.” National Oceanic & Atmospheric Administration. On-Line Address:

http://www.nws.noaa.gov/os/heat/index.shtml

NWS. 2013. “Impacts of Extreme Events in the United States.” On-Line Address:

http://www.atmo.arizona.edu/students/courselinks/fall12/atmo336/lectures/sec2/hazstat_chart_2010.g

if

NWS. 2013. “NWS Warning and Product Changes Associated with Post-Tropical Cyclones.” April 4. On-Line

Address: http://www.nhc.noaa.gov/news/20130404_hsu_postTropicalChanges.php

NWS. 2013. “Weather Fatalities.” National Oceanic & Atmospheric Administration. On-Line Address:

http://www.nws.noaa.gov/om/hazstats.shtml

NWS. 2013. "Tropical Cyclones: A Preparedness Guide." April. On-Line Address:

http://www.nws.noaa.gov/os/hurricane/resources/TropicalCyclones11.pdf

NWS. n.d. “Experimental Extreme Cold Warning Products.” On-Line Address:

http://products.weather.gov/PDD/Exp_Extreme_Cold.pdf

NWS. n.d. “National Weather Service Reference Guide.” On-Line Address:

http://www.nws.noaa.gov/om/guide/Section9.pdf

National Weather Service Weather Forecast Office. 2009. “Heat Index.” National Oceanic & Atmospheric
Administration. On-Line Address: http://www.srh.noaa.gov/ffc/?n=hichart



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)5
DVcjVgn .,-1

National Weather Service. New York, NY. 2011. “Hurricane/Tropical Storm Irene.” August 28. Accessed
2014. On-Line Address: http://www.erh.noaa.gov/okx/StormEvents/storm08282011.html

National Weather Service (NWS). National Oceanic and Atmospheric Administration (NOAA). New York,
NY. n.d. “Hurricane Sandy – October 29, 2012.” Hurricane Sandy. Accessed 2014. On-Line Address:
http://www.weather.gov/okx/HurricaneSandy#StormSurge

New Jersey Clean Energy Program. n.d. “Electric Utilities Territory Map.” On-Line Address:

http://www.njcleanenergy.com/main/public-reports-and-library/links/electric-utilities-territory-map

New Jersey Department of Community Affairs. 2007. “Codes & Regulations.” On-Line Address:

http://www.state.nj.us/dca/divisions/codes/codreg/

New Jersey Department of Environmental Protection (NJDEP). 1993. “NJDEP Shoreline Structures of the
Coastline of New Jersey Along the Atlantic Ocean and Inland Bays.” Accessed 2014. On-Line
Address: http://www.state.nj.us/dep/gis/digidownload/metadata/statewide/shorstrc.htm

NJDEP. 2007. “Coastal Zone Area Map.” On-Line Address: http://www.state.nj.us/dep/cmp/czm_map.html

NJDEP. 2012a. "Coastal Engineering." November. On-Line Address:
http://www.nj.gov/dep/shoreprotection/index.html

NJDEP. 2012b. "Beach Nourishment." May 23. On-Line Address:
http://www.nj.gov/dep/shoreprotection/nourishment.htm

NJDEP. 2012. “Digital Geodata Series DGS06-3 Landslides in New Jersey.” On-Line Address:

http://www.state.nj.us/dep/njgs/geodata/dgs06-3.htm

NJDEP. 2013. "Climate Change in New Jersey: Temperature, Precipitation, Extreme Events and Sea Level."
June. On-Line Address: http://www.nj.gov/dep/dsr/trends/pdfs/climate-change.pdf

NJDEP. 2013b. "Flood Hazard Area Control Act Rules, N.J.A.C. 7:13." On-Line Address:

http://www.nj.gov/dep/docs/20130124flood-hazard-emergency-rule.pdf

NJDEP. 2013. Geographic Information Systems (GIS). Wildfire Fuel Hazard. Accessed 2013. On-Line
Address: http://www.state.nj.us/dep/gis/njfh.html

NJDEP. 2013a. Letter Regarding Local Flood Damage Prevention Ordinance. From John H. Moyle, Manager,

Bureau of Dam Safety & Flood Control. To Mayors and Local Floodplain Administrators. February

4. On-Line Address: http://www.nj.gov/dep/floodcontrol/docs/20130204community-abfe-letter.pdf

NJDEP 2013d. Pre-Superstorm Sandy policies and claims (August 2012) and post-Superstorm Sandy policies,
claims, repetitive loss and severe repetitive loss properties (June 2013) Joseph Ruggeri

(NJDEP).

NJDEP, 2013c. Spatial data of FEMA DFIRM, Preliminary Work Maps, Quality 3 and preliminary coastal
depth grids. August to December.

NJDEP. 2014a. “General Category Descriptions.” On-Line Address:
http://www.state.nj.us/dep/gis/categories02.htm

NJDEP. 2014b. “Coastal Management Program.” On-Line Address:
http://www.state.nj.us/dep/cmp/czm_program.html



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-,
DVcjVgn .,-1

NJDEP. 2014b. “Flood Hazard Area Control Act Rules N.J.A.C. 7:13.” January 9. On-Line Address:

http://www.nj.gov/dep/landuse/lawsrules/fhacar_index.html

NJDEP. 2014a. “Streams and Rivers – the Flood Hazard Area Control Act: The Floodway.” January 9. On-

Line Address: http://www.nj.gov/dep/landuse/fha/fha_fw.html

NJDEP. Division of Water Supply and Geoscience. 2006. “Abandoned Mines in New Jersey.” Accessed
2014. On-Line Address: http://www.nj.gov/dep/njgs/geodata/dgs03-2.htm

NJDEP. Division of Water Supply and Geoscience. 2013. “New Jersey Water Withdrawal, Use, Transfer and
Discharge Summary 1990 to 1999 by NJDEP 11-Digit Hydrologic Unit Code.” Accessed 2013
<http://www.state.nj.us/dep/njgs/enviroed/HUC11.htm>.

NJDEP. Watershed Restoration. 2012. “Watershed Management Area 7: Arthur Kill.” Accessed 2014
<http://www.nj.gov/dep/watershedrestoration/wma7_info.html>.

NJDEP. New Jersey Forest Fire Service. “Wildfire Hazard Mitigation: County Fuel Hazard GIS Data
Download.” Accessed April 2013. On-Line Address:
http://www.nj.gov/dep/parksandforests/fire/wildfire_hazard_mitigation.htm

NJDEP. New Jersey Forest Fire Service. 2011. “The Wildfire Environment.” New Jersey Department of

Environmental Protection. On-Line Address:

http://www.state.nj.us/dep/parksandforests/fire/wildfire-prevent-edu-firewise.htm

NJDEP. New Jersey Forest Fire Service. 2013. On-Line Address:

http://www.state.nj.us/dep/parksandforests/fire/ff_aboutus.htm

NJDEP. New Jersey Forest Fire Service. 2014. “About Us.” August 4. Accessed 2014. On-Line Address:
http://www.state.nj.us/dep/parksandforests/fire/ff_aboutus.htm

New Jersey Department of Labor and Workforce Development (NJLWD). 2013. "Population & Labor Force
Projections." Accessed 2014. On-Line Address:
http://lwd.dol.state.nj.us/labor/lpa/dmograph/lfproj/lfproj_index.html

New Jersey Geological Survey (NJGS). 2000. “Land Subsidence in the United States.” USGS Fact Sheet-165-

00. December. On-Line Address: http://water.usgs.gov/ogw/pubs/fs00165/

NJGS. 2001. Earthquake Loss Estimation Study for Essex County, New Jersey: Geologic Component. On-
Line Address: http://www.njgeology.org/enviroed/freedwn/essex_hazus.pdf

NJGS. 2003. “National Landslide Hazard Mitigation Strategy: A Framework for Loss Reduction.” Circular

1244. On-Line Address: http://pubs.usgs.gov/circ/c1244/c1244.txt

NJGS. 2013. “Landslide 101.” Landslide Hazads Program. On-Line Address:

http://landslides.usgs.gov/learning/ls101.php

New Jersey Geological and Water Survey (NJGWS). 2006. “Digital Geodata Series Abandoned Mines of New

Jersey.” June 21. On-Line Address: http://www.state.nj.us/dep/njgs/geodata/dgs03-2.htm

New Jersey Department of Health. 2008. Arboviral Encephalitis. December. Accessed 2014. On-Line Address:
http://www.nj.gov/health/cd/documents/chapters/arboviral_ch.pdf

New Jersey Department of Health. 2012. Eastern Equine Encephalitis (EEE). Accessed 2014. On-Line
Address: http://www.state.nj.us/health/cd/documents/faq/eee_faq.pdf



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)--
DVcjVgn .,-1

New Jersey Department of Health. 2012. Lyme Disease. November. Accessed 2014. On-Line Address:
http://www.state.nj.us/health/cd/documents/faq/lyme_faq.pdf

New Jersey Department of Health. 2012. Mosquito-borne Virus Test Results. Accessed 2014. On-Line
Address: http://www.nj.gov/health/cd/westnile/documents/results_end_of_year_2012.pdf

New Jersey Department of Health. 2013. “Facts and Figures.” On-Line Address:

http://www.state.nj.us/health/animalwelfare/facts.shtml

New Jersey Department of Health. Communicable Disease Service. 2013. Mosquito-Borne Diseases. January.
Accessed 2014. On-Line Address: http://www.state.nj.us/health/cd/izdp/documents/mbd_brochure.pdf

New Jersey Department of Health. Communicable Disease Service. 2013. Tick-Borne Diseases. January.
Accessed 2014. On-Line Address: http://www.nj.gov/health/cd/izdp/documents/tbd_brochure.pdf

New Jersey Department of Health. Communicable Disease Service. 2014. “West Nile Virus.” Accessed 2014.
On-Line Address: http://www.state.nj.us/health/cd/westnile/factsheet.shtml

New Jersey Department of Transportation (NJDOT). 2014. “Crash Records.” August. Accessed 2014. On-Line
Address: http://www.state.nj.us/transportation/refdata/accident/

New Jersey Office of Homeland Security & Preparedness (OHSP). 2008. “The Cyber-Threat Terror.” April
10. On-Line Address: http://info.publicintelligence.net/NJ-CyberThreat.pdf

New Jersey Office of Emergency Management. 2006. “Winter Weather Threats.” On-Line Address:

http://www.state.nj.us/njoem/plan/winter-threats.html

NJOEM. State of New Jersey 2011 State Hazard Mitigation Plan. 2011. Accessed 2012
<http://www.state.nj.us/njoem/programs/mitigation_plan2011.html >.

New Jersey Water Supply Authority (NJWSA), Water Regions, Water Management Areas, and Watersheds
within New Jersey. 2010. Accessed 2013
<http://www.raritanbasin.org/Alliance/Map_Gallery/water_Regions.jpg>

New York-New Jersey Harbor & Estuary Program. 2014. “Geography”. Accessed 2014. On-Line Address:
http://www.harborestuary.org/geography.htm

New York City Office of Emergency Management (NYCOEM). 2014 Hazard Mitigation Plan. Accessed 2014.
On-Line Address:
http://www.nyc.gov/html/oem/html/planning_response/planning_hazard_mitigation_2014.shtml

New York City Panel on Climate Change (NYCPCC). 2009. "Climate Risk Information." On-Line Address:

http://www.nyc.gov/html/om/pdf/2009/NPCC_CRI.pdf

New York-New Jersey Harbor and Estuary Program. 2014. “Geography.” About the Estuary. Accessed 2014.
On-Line Address: http://www.harborestuary.org/

New York City Panel on Climate Change. 2007. “Climate Risk Information.” February 17. On-Line Address:
http://www.nyc.gov/html/om/pdf/2009/NPCC_CRI.pdf

Northeast Climate Impacts Assessment (NECIA). 2007. "New Jersey: Confronting Climate Change in the U.S.
Northeast." On-Line Address: http://www.climatechoices.org/assets/documents/climatechoices/new-
jersey_necia.pdf



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-.
DVcjVgn .,-1

Northeast Climate Impacts Assessment (NECIA). 2007. "New Jersey: Confronting Climate Change in the U.S.

Northeast." On-Line Address: http://www.climatechoices.org/assets/documents/climatechoices/new-

jersey_necia.pdf

Northeast Regional Climate Center. n.d. On-Line Address: http://www.nrcc.cornell.edu/

Northern Virginia Regional Commission (NRVC). 2006. “Hazard Identification.” On-Line Address:

http://www.novaregion.org/documentcenter/view/1735

North Carolina Forest Service. 2009. “What is the Buildup Index.” May 15. On-Line Address:

http://www.ncforestservice.gov/fire_control/pdf/technotes/FDTN03.pdf

North Jersey District Water Supply Commission (NJDWSC). Watershed Characterization and Assessment
Passaic River Basin WMA 6. Nov. 2002. Accessed 2013.
<http://www.njdwsc.com/prbwmp/wma6/doc/wma6wca_11_02.htm>.

Office of the New Jersey Climatologist (ONJSC). n.d.. “The Climate of New Jersey.” Rutgers University. On-

Line Address: http://climate.rutgers.edu/stateclim_v1/njclimoverview.html

ONJSC. 2012. Sandy Strikes: October 2012 Report. Dr. David A. Robinson. November 7. On-Line Address:
http://climate.rutgers.edu/stateclim/?section=menu&%20target=oct12

ONJSC. 2013a. “2013 Hazard Mitigation Plan Work.” Rutgers University. On-Line Address:

http://klimat.rutgers.edu/~zarrow/hmp2013/

ONJSC. 2013b. “NJ Statewide Mean Annual Temperature.” Rutgers University. On-Line Address:

http://climate.rutgers.edu/stateclim_v1/images/nj_temp.jpg

ONJSC. 2013c. “New Jersey’s Extreme Temperature and Precipitation Months.” Rutgers University. On-Line

Address: http://climate.rutgers.edu/stateclim/NJ_monthly_extremes.pdf

ONJSC. 2013d. Rutgers University. On-Line Address: http://climate.rutgers.edu/stateclim/

ONJSC. 2013e. “New Jersey Tornadoes 1950-2012.” Rutgers University. On-Line Address:
http://www.tornadoproject.com/alltorns/njtorn.htm#top

ONJSC. 2014. Past Climate Summaries. Accessed 2014. On-Line Address:

http://climate.rutgers.edu/stateclim/?section=menu& target=climate_summaries

Our Newark Bay. 2014. “Newark Bay Study.” On-Line Address: http://www.ournewarkbay.org/Default.aspx

The Official Website of Caldwell, NJ. 2014. “The History of Caldwell.” Accessed 2014. On-Line Address:
http://www.caldwell-nj.com/content/81/default.aspx

Pacific Disaster Center. 2006. “All About Tropical Cyclone.” All About Tropical Cyclone. December. On-
Line Address: http://allabouttropicalcyclone.blogspot.com/

Pallis, Ted. 2009. “New Jersey Landslide.” New Jersey Geological Survey Information Circular. On-Line

Address: http://www.state.nj.us/dep/njgs/enviroed/infocirc/landslides.pdf

Passaic River Coalition. 2013. Passaic River Watershed Characteristics. On-Line Address:
http://www.passaicriver.org/passaicriverinfo.htm



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-/
DVcjVgn .,-1

Peeples, L. 2013. "Climate Change and the Blizzard: Nor'easters More Fierce With Global Warming,

Scientists Say." Huffington Post. February 8. On-Line Address:

http://www.huffingtonpost.com/2013/02/08/climate-change-blizzard-global-

warming_n_2649587.html

Pidwirny, M. 2007. “Thurderstorm.” The Encyclopedia or Earth. July 18. On-Line Address:

http://www.eoearth.org/view/article/156624/

Queally, J. 2010. “Sulfuric acid explodes in Newark plant, injures employee.” NJ.com. July 15. Accessed
2014. On-Line Address:
http://www.nj.com/news/index.ssf/2010/07/sulfuric_acid_explodes_in_newa.html

Ready. 2013. “Cyber Attack.” March 4. Accessed 2014. On-Line Address: http://www.ready.gov/cyber-attack

Ready. 2013. “Tornadoes.” National Oceanic & Atmospheric Administration. On-Line Address:

http://www.ready.gov/tornadoes

Rollins, John and Wilson, Clay. 2007. “Terrorist Capabilities for Cyber Attack: Overview and Policy Issues.”
CRC Reports for Congress. January 22. On-Line Address:
http://www.fas.org/sgp/crs/terror/RL33123.pdf

RAMMP. 2012. “Coastal Outreach Advisory Team FEMA Region II Coastal Mapping Project.” February 9.

On-Line Address:

http://184.72.33.183/Public/Public_Documents/COAT/NJ_NY_COAT/COAT_Meeting_Presentation

_2012_02_09.pdf

RiskMap. n.d. "Advisory Base Flood Elevations: What Your Community Needs to Know." FEMA. On-Line

Address:

http://www.njafm.org/Resources/Documents/Advisory%20BFE%20Overview%20Presentation.pdf

RiskMAP. 2013. “Coastal Mapping in New Jersey Preliminary Work Map Release: Cape May County, New

Jersey. August 27. On-Line Address:

http://content.femadata.com/Public/Public_Documents/Workmaps/NJ_Presentation_Work_Map_Rol

lout_Cape_May.pdf

Rubin, K. 2013. "Environmental Effects of Floods." On-Line Address:

http://www.soest.hawaii.edu/GG/ASK/floods.html

Rutgers Climate Institute. 2013. “Monthly Mean Temperatures in New Jersey From 1895-2013.” On-Line

Address: http://climate.rutgers.edu/stateclim_v1/data/njhisttemp.html

Rutgers University. 2013. “New Jersey Climate Change Trends and Projection Summary.” On-Line Address:

http://www.sustainablejersey.com/fileadmin/media/Media___Publications/Publications/2011-09-

26_SJ_CATF_CC_Impacts_Summary_final.pdf

Rutgers University. 2013. "NJ Flood Mapper Overview." NJ Flood Mapper. On-Line Address:
http://slrviewer.rutgers.edu/about.html

Rutgers University. 2013. “New Jersey Climate Change Trends and Projection Summary.” On-Line Address:
http://www.sustainablejersey.com/fileadmin/media/Media___Publications/Publications/2011-09-
26_SJ_CATF_CC_Impacts_Summary_final.pdf



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-0
DVcjVgn .,-1

Rutgers. 2013b. “Preparing New Jersey for Climate Change A Gap Analysis from the New Jersey Climate
Adaptation Alliance.” December.

Rutgers University. 2014. NJADAPT. On-Line Address: http://njadapt.rutgers.edu/

Schroeder, M. and Buck, J. 1970. “Fire Weather.” U.S. Department of Agriculture.

Stanford, S. 2003. “Predicting Earthquake Damages in New Jersey.” New Jersey Geological Survey (NJGS).
Information Circular. On-Line Address:
http://www.state.nj.us/dep/njgs/enviroed/infocirc/eqdamage.pdf

State of Delaware. 2013. "What is a Coastal Storm?." On-Line Address:

http://www.dnrec.state.de.us/soil/CoastStorm/StormWhat.htm

State of New Jersey. 2010. "Climate Change and New Jersey." On-Line Address:

http://nj.gov/globalwarming/pdf/climate_change_flyer2010_color.pdf

State of New Jersey. 2011. “State of New Jersey 2011 Hazard Mitigation Plan.” NJ Office of Emergency

Management. On-Line Address: http://www.ready.nj.gov/programs/mitigation_plan2011.html

State of New Jersey. 2013. "N.J.A.C. 7:13: Flood Hazard Area Control Act Rules." January 24. On-Line

Address: http://www.nj.gov/dep/rules/rules/njac7_13.pdf

State of New Jersey. 2014. “Governor Christie Activates Statewide Ebola Preparedness Plan.” On-Line

Address: http://nj.gov/governor/news/news/552014/pdf/20141022a.pdf

Steere, Allen C., Jenifer Coburn, and Lisa Glickstein. 2004. "The Emergence of Lyme Disease." The Journal
of Clinical Investigation. Accessed 2014. On-Line Address:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=385417

Stewart et al. 2006. “The wildand-urban interface in the United States.” U.S. Department of Agriculture.

Newtown Square, PA.

Storm Prediction Center (SPC). n.d. “Enhanced Fujita Tornado Damage Scale.” On-Line Address:

http://www.spc.noaa.gov/faq/tornado/ef-scale.html

Storm Prediction Center (SPC). n.d. “Fujita Tornado Damage Scale.” On-Line Address:
http://www.spc.noaa.gov/faq/tornado/f-scale.html

Storm Prediction Center. n.d. “Haines Index.” National Oceanic and Atmospheric Administration. On-Line

Address: http://www.spc.noaa.gov/exper/firecomp/INFO/hainesinfo.html

Storm Solutions. n.d. “Top Five Facts: Nor’easter vs. Hurricanes.” On-Line Address:

http://www.stormsolutionsusa.com/Brochures/Noreaster%20Handout.pdf

Strauss, G. and others. 2012. "Nor'easter's snow, winds slam storm-ravaged East Coast." USAToday.

November 8. On-Line Address: http://www.usatoday.com/story/news/nation/2012/11/07/noreaster-

storm-east-coast/1688625/

Sustainable Jersey Climate Change Adaptation Task Force (CATF). n.d. “New Jersey Climate Change Trends
and Projection Summary.” On-Line Address:
http://www.sustainablejersey.com/fileadmin/media/Media___Publications/Publications/2011-09-
26_SJ_CATF_CC_Impacts_Summary_final.pdf



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-1
DVcjVgn .,-1

The Disaster Center. 2013. “New Jersey Tornadoes.” On-Line Address:

http://www.disastercenter.com/newjersy/tornado.html

The Illinois Association for Floodplain and Stormwater Management. 2006. Section 1 Natural Aspects of

Flooding: Part 1 Flooding and Floodplain Management. Mar. On-Line Address:

http://www.illinoisfloods.org/documents/home_study_course/1%20Natural%20Aspects%20of%20Fl

ooding.pdf.

The Township of Cedar Grove. “History.” Date Unknown. Accessed 2014. < http://www.cedargrovenj.org>

Township of Fairfield. "About Fairfield Township." Date Unknown. Accessed 2014. <
http://www.fairfieldnj.org/about-FT.html>

The Township of Irvington. “History of Irvington.” 2012-2014. Accessed 2014. <
https://www.irvington.net/our-history/>

Township of Livingston. “History.” Livingstontownship.com. 2013. Accessed 2014
<http://livingstontownship.org/?page_id=35>.

Township of Livingston. “The Livingston Express Shuttle.” Livingstonexpressshuttle.org. 2013. Accessed
2014 < http://livingstonexpressshuttle.org >.

Township of Millburn New Jersey. “History.” Date Unknown. Accessed 2014. <
http://www.twp.millburn.nj.us/our-town/history.html>

Township of Nutley. “History of Nutley.” 2006-2009. Accessed 2014. <
http://www.nutleynj.org/content/history.html>

The Township of South Orange Village. “South Orange Village History.” 2012. Accessed 2014.
<http://southorange.org/history.asp>

Township of West Caldwell. “History of West Caldwell.” 2014. Accessed 2014. <
http://www.westcaldwell.com/content/117/default.aspx>

Township of West Orange. “History of West Orange.” Date Unknown. Accessed 2014.
<http://www.westorange.org>

U.S. Army Corps of Engineers (USACE). 2014. “Fact Sheet – Joseph G. Minish Passaic River Waterfront
Park and Historic Area.” New York District. April. On-Line Address:
http://www.nan.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/11241/Article/487583/
fact-sheet-joseph-g-minish-passaic-river-waterfront-park-and-historic-area.aspx

USACE. 2014. “Fact Sheet – Rahway River Basin.” New York District. April. On-Line Address:
http://www.nan.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/11241/Article/9708/fac
t-sheet-rahway-river-basin.aspx

USACE. 2014. “Fact Sheet – Peckman River Basin, New Jersey.” New York District. March. On-Line
Address:
http://www.nan.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/11241/Article/487343/
fact-sheet-peckman-river-basin-new-jersey.aspx

USACE. 2014. “Fact Sheet – Passaic River Mainstem and Tributaries, New York.” New York District.
February. On-Line Address:



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-2
DVcjVgn .,-1

http://www.nan.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/11241/Article/487436/
fact-sheet-passaic-river-mainstem-and-tributaries-new-jersey.aspx

U.S. Census. 2010. “2010 Census Data” On-Line Address: http://www.census.gov/2010census/data/

U.S. Census. 2011. FTP Directory of 2012 Shapefiles. Accessed 2013. On-Line Address:
ftp://ftp2.census.gov/geo/tiger/TIGER2010BLKPOPHU/

U.S. Census. 2012. “2012 County Business Patterns (NAICS).” Accessed 2014. On-Line Address:
http://censtats.census.gov/cgi-bin/cbpnaic/cbpsect.pl

U.S. Census. Economic Census. 2007. “New York-Northern New Jersey-Long Island, NY-NJ-PA Metro
Area.” On-Line Address: http://www.census.gov/econ/census/snapshots_center/ny.html

U.S. Department of the Army. 2005. FM 3-19.5: Civil Disturbance Operations. April. Accessed 2014. On-Line
Address: http://www.fas.org/irp/doddir/army/fm3-19-15.pdf

U.S. Department of Transportation (USDOT). Federal Highway Administration. 2014. “Facts and Statistics.”
Accessed 2014. On-Line Address: http://safety.fhwa.dot.gov/xings/xing_facts.cfm

USDOT. Pipeline and Hazardous Materials Safety Administration. 2014. “Incident Statistics.” Accessed 2014.
On-Line Address: http://phmsa.dot.gov/hazmat/library/data-stats/incidents

U.S. Environmental Protection Agency (USEPA). 2001. “Chemical Accidents from Electrical Power

Outages.” September. On-Line Address:

http://www.sbcfire.org/hazmat/Forms/BP_CalARP%20Forms/CalARPguidance/EPA_Safety%20Ale

rts/epa%20alert%20power%20outages.pdf

USEPA. 2012. “What is a Watershed?.” Accessed 2014 <http://water.epa.gov/type/watersheds/whatis.cfm>.

USEPA. 2013. “Release Chemical Report.” Accessed 2014. On-Line Address:

http://iaspub.epa.gov/triexplorer/tri_release.chemical

USEPA. 2014. “Release Reports.” TRI Explorer. Accessed 2014. On-Line Address:

http://iaspub.epa.gov/triexplorer/tri_getcounties.getcounties?report=tri_release.chemical&scriptname

=chemical&state=34&c_year=2011&c_industry=ALL&c_chemical=_ALL_&c_chemlist=&c_corey

ear=&c_indlist=&c_usrState=&c_fips=00000&c_tabrpt=1&c_zip=&c_chk0=true&c_chk1=false&c_

chk2=false&c_chk3=true&c_chk4=false&c_chk5=false&c_chk6=&c_chk7=&c_chk8=&c_chk9=&c

_chk10=

USEPA. 2014. “Search Superfund Site Information.” Superfund. August. Accessed 2014. On-Line Address:
http://cumulis.epa.gov/supercpad/cursites/srchsites.cfm

U.S. Forest Services. 2013. On-Line Address: http://www.fs.fed.us/

United States Geological Survey (USGS). 2005. “USGS Fire Science: Fire Danger Monitoring and

Forecasting.” Fact Sheet 2005-3066. U.S. Department of the Interior. March. On-Line Address:

http://pubs.usgs.gov/fs/2005/3066/FS-2005-3066.pdf

USGS. 2013. “Floods: Recurrence intervals and 100-year floods.” January 14. On-Line Address:

http://nj.usgs.gov/hazards/flood/100yearflood.html



?IJIUIQGIV

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn L)-3
DVcjVgn .,-1

USGS. New Jersey Water Science Center. 2013. Summary of Flooding in New Jersey Caused by Hurricane
Irene, August 27-30, 2011. January 14. Accessed 2014. On-Line Address:
http://nj.usgs.gov/hazards/flood/flood1108/

Weather Underground. 2013. "Sea Level Rise." On-Line Address:
http://www.wunderground.com/climate/SeaLevelRise.asp?MR=1#Header1_4

Waldron, Kelly. 2011. “How Vulnerable is New Jersey to Cyber terrorism?” NJ 101.5. December 13. On-
Line Address: http://nj1015.com/how-vulnerable-is-new-jersey-to-cyber-terrorism-audio/

Wildland Fire Assessment System. n.d. “Fuel Models and Fire Potential from Satellite and Surface

Observations.” On-Line Address: http://www.wfas.net/index.php/live-fuel-moisture-experimental-

products-42/35-fpi-paper

Wildland Fire Assessment System. n.d. “Haines Index.” On-Line Address:

http://www.wfas.net/index.php/haines-index-fire-potential--danger-34

Wilson and Clay. 2007. “Botnets, Cybercrime, and Cyber terrorism: Vulnerabilities and Policy Issues for
Congress.” November 15. On-Line Address: http://www.fas.org/sgp/crs/terror/RL32114.pdf

Wright, James M. 2008. “Floodplain Management Principles and Current Practices.” The University of

Tennessee – Knoxville. On-Line Address: http://training.fema.gov/EMIWeb/edu/fmpcp.asp

Wright-Piersanti, T. 2013. “Utility truck crash leaks diesel fuel into Millburn street, sewers.” NJ.com. May 10.
Accessed 2014. On-Line Address:
http://www.nj.com/union/index.ssf/2013/05/utility_truck_crash_leaks_dies.html

Woods Hole Sea Grant. 2003. "New Shoreline Change Data Reveal Massachusetts is Eroding." March. On-
Line Address: https://www.whoi.edu/seagrant/page.do?pid=52235&tid=282&cid=88637

The Washington Post. 2009. “New Jersey”. Top Secret America. Accessed 2014. On-Line Address:
http://projects.washingtonpost.com/top-secret-america/states/new-jersey/

Yale School of Public Health. 2013. “Mapping Lyme disease enzootic risk and linking to disease outcomes in
the United States.” June. Accessed 2014. On-Line Address:
http://publichealth.yale.edu/emd/research/zoonosis/projects/tick.aspx



6ORVVEU\

>G; .,,, BVoVgY G^i^\Vi^dc JaVc OeYViZ t ?hhZm =djcin( HZl DZghZn A)-
DVcjVgn .,-1

This resource defines terms that are used in or support the risk assessment document. These definitions
were based on terms defined in documents included in the reference section, with modifications as
appropriate to address the Essex County specific definitions and requirements.

100-year flood – A flood that has a 1-percent chance of being equaled or exceeded in any given year.
This flood event is also referred to as the base flood. The term "100-year flood" can be misleading; it is
not the flood that will occur once every 100 years. Rather, it is the flood elevation that has a 1- percent
chance of being equaled or exceeded each year. Therefore, the 100-year flood could occur more than
once in a relatively short period of time. The 100-year flood, which is the standard used by most federal
and state agencies, is used by the National Flood Insurance Program (NFIP) as the standard for floodplain
management to determine the need for flood insurance.

500-year flood – A flood that has a 0.2-percent chance of being equaled or exceeded in any one year.

Aggregate Data – Data gathered together across an area or region (for example, census tract or census
block data).

Annualized Loss – The estimated long-term value of losses from potential future hazard occurrences of a
particular type in any given single year in a specified geographic area. In other words, the average annual
loss that is likely to be incurred each year based on frequency of occurrence and loss estimates. Note that
the loss in any given year can be substantially higher or lower than the estimated annualized loss.

Asset – Any man-made or natural feature that has value, including but not limited to people, buildings,
infrastructure (such as bridges, roads, and sewer and water systems), and lifelines (such as electricity and
communication resources or environmental, cultural, or recreational features like parks, dunes, wetlands,
or landmarks).

At-Risk – Exposure values that include the entire building inventory value in census blocks that lie
within or border the inundation areas or any area potentially exposed to a hazard based on location.

Base Flood – Flood that has a 1-percent probability of being equaled or exceeded in any given year. It is
also known as the 100-year flood.

Base Flood Elevation (BFE) – Elevation of the base flood in relation to a specified datum, such as the
National Geodetic Vertical Datum of 1929. The BFE is used as the standard for the National Flood
Insurance Program.

Benefit – Net project outcomes, usually defined in monetary terms. Benefits may include direct and
indirect effects. For the purposes of conducting a benefit-cost analysis of proposed mitigation measures,
benefits are limited to specific, measurable, risk reduction factors, including a reduction in expected
property losses (building, content, and function) and protection of human life.

Benefit-cost analysis (BCA) – Benefit-cost analysis is a systematic, quantitative method of comparing
the projected benefits to projected costs of a project or policy. It is used as a measure of cost
effectiveness.

Blizzard - Characterized by low temperatures, wind gusts of 35 mph or more and falling and/or blowing
snow that reduces visibility to 0.25 miles or less for an extended period of time (three or more hours).
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Building – A structure that is walled and roofed, principally aboveground and permanently fixed to a site.
The term includes a manufactured home on a permanent foundation on which the wheels and axles carry
no weight.

Building Codes – Regulations that set forth standards and requirements for construction, maintenance,
operation, occupancy, use, or appearance of buildings, premises, and dwelling units. Building codes can
include standards for structures to withstand natural disasters.

Capability Assessment – An assessment that provides a description and analysis of a community or
state’s current capacity to address the threats associated with hazards. The capability assessment attempts
to identify and evaluate existing policies, regulations, programs, and practices that positively or
negatively affect the community or state’s vulnerability to hazards or specific threats.

Climate – The meteorological elements, including temperature, precipitation, and wind, that characterizes
the general conditions of the atmosphere over a period of time (typically 30-years) for a particular region.

Community Rating System (CRS) – CRS is a program that provides incentives for National Flood
Insurance Program communities to complete activities that reduce flood hazard risk. When the
community completes specific activities, the insurance premiums of these policyholders in communities
are reduced.

Critical Facility – Facilities that are critical to the health and welfare of the population and that are
especially important following a hazard. Critical facilities include essential facilities, transportation
systems, lifeline utility systems, high-potential loss facilities, and hazardous material facilities. As defined
for the Somerset County risk assessment, this category includes police stations, fire and/or EMS stations,
major medical care facilities and emergency communications.

Dam Failure – A partial or complete breach in a dam, which impacts its integrity. Dam failures occur for
a number of reasons such as flash flooding, inadequate size of spillways, mechanical failure of valves and
other equipment, rodent activities in earthen dams, freezing and thawing cycles, earthquakes, and
intentional destruction.

Debris – The scattered remains of assets broken or destroyed during the occurrence of a hazard. Debris
caused by a wind or water hazard event can cause additional damage to other assets.

Digital Elevation Model (DEM) – U.S. Geological Survey (USGS) Digital Elevation Model (DEM) data
files that are digital representations of cartographic information in a raster form. DEMs include a sampled
array of elevations for a number of ground positions at regularly spaced intervals. These digital
cartographic/geographic data files are produced by USGS as part of the National Mapping Program.

Digital Flood Insurance Rate Maps (DFIRMs) – These maps are used to calculate the cost insurance
premiums, establish flood risk zones and base flood elevations to mitigate against potential future flood
damages to properties.

Displacement Time – After a hazard occurs, the average time (in days) that a building’s occupants must
operate from a temporary location while repairs are made to the original building due to damages
resulting from the hazard.

Disaster Mitigation Act of 2000 (DMA 2000) – Law that requires and rewards local and state pre-
disaster planning, promotes sustainability as a strategy for disaster resistance, and is intended to integrate
state and local planning with the aim of strengthening state-wide mitigation planning.
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Drought – A period of time without substantial rainfall that persists from one year to the next. Droughts
can affect large areas and can impact areas that range from a few counties to several states. Along with
decreasing water supplies for human consumption and use, droughts can kill crops, livestock, grazing
land, edible plants, and even in severe cases, trees.

Duration – The length of time a hazard occurs.

Earthquake – A sudden motion or trembling that is caused by a release of strain accumulated within or
along the edge of earth’s tectonic plates.

Erosion – Wearing away of the land surface by detachment and movement of soil and rock fragments,
during a flood or storm or over a period of years, through the action of wind, water, or other geologic
processes.

Erosion Hazard Area – Area anticipated being lost to shoreline retreat over a given period of time. The
projected inland extent of the area is measured by multiplying the average annual long-term recession rate
by the number of years desired.

Essential Facility – A facility that is important to ensure a full recovery of a community or state
following the occurrence of a hazard. These facilities can include: government facilities, major
employers, banks, schools, and certain commercial establishments (such as grocery stores, hardware
stores, and gas stations). For the Somerset County risk assessment, this category was defined to include
schools, colleges, shelters, adult living and adult care facilities, medical facilities and health clinics,
hospitals.

Exposure – The number and dollar value of assets that are considered to be at risk during the occurrence
of a specific hazard.

Extent – The size of an area affected by a hazard or the occurrence of a hazard.

Extra-Tropical Cyclone - A group of cyclones defined as synoptic scale, low pressure, weather systems
that occur in the middle latitudes of the Earth. These storms have neither tropical nor polar characteristics
and are connected with fronts and horizontal gradients in temperature and dew point otherwise known as
"baroclinic zones". These cyclones produce impacts ranging from cloudiness and mild showers to heavy
gales and thunderstorms.

Federal Emergency Management Agency (FEMA) – Independent agency (now part of the Department
of Homeland Security) created in 1978 to provide a single point of accountability for all federal activities
related to disaster mitigation and emergency preparedness, response, and recovery.

Flash Flood – A flood occurring with little or no warning where water levels rise at an extremely fast
rate.

Flood – A general and temporary condition of partial or complete inundation of normally dry land areas
resulting from (1) the overflow of inland or tidal waters, (2) the unusual and rapid accumulation or runoff
of surface waters from any source, or (3) mudflows or the sudden collapse of shoreline land.

Flood Depth – Height of the flood water surface above the ground surface.
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Flood Elevation – Height of the water surface above an established datum (for example, the National
Geodetic Vertical Datum of 1929, North American Vertical Datum of 1988, or mean sea level).

Flood Hazard Area – Area shown to be inundated by a flood of a given magnitude on a map.

Flood Insurance Rate Map (FIRM) – Official maps of a community, prepared by the FEMA that shows
both the special flood hazard areas and the risk premium zones applicable to the community.

Flood Insurance Study (FIS) – A study that provides an examination, evaluation, and determination of
flood hazards and, if appropriate, corresponding water surface elevations in a community or communities.

Flood Mitigation Assistance (FMA) Program – A program created as a part of the National Flood
Insurance Report Act of 1994. FMA provides funding to assist communities and states in implementing
actions that reduce or eliminate the long-term risk of flood damage to buildings, manufactured homes,
and other NFIP insurance structures, with a focus on repetitive loss properties.

Floodplain – Any land adjoining the channel of a river, stream, ocean, lake, or other watercourse or water
body that becomes inundated with water during a flood.

Frequency – A measure of how often events of a particular magnitude are expected to occur. Frequency
describes how often a hazard of a specific magnitude, duration, and/or extent typically occurs, on average.
Statistically, a hazard with a 100-year recurrence interval is expected to occur once every 100 years on
average, and would have a 1-percent chance of happening in any given year. The reliability of this
information varies depending on the kind of hazard being considered.

Fuel Moisture (FM) Content - The quantity of water in a fuel particle expressed as a percent of the
oven-dry weight of the fuel particle. FM content is an expression of the cumulative effects of past and
present weather events and must be considered in evaluating the effects of current or future weather on
fire potential.

Fujita Scale of Tornado Intensity – Rates tornadoes with numeric values from F0 to F5 based on
tornado wind speed and damage sustained. An F0 (wind speed less than 73 mph) indicates minimal
damage such as broken tree limbs or signs, while an F5 (wind speeds of 261 to 318 mpg) indicated severe
damage sustained.

Geology – The scientific study of the earth, including its composition, structure, physical properties, and
history.

Geographic Information Systems (GIS) – A computer software application that relates data regarding
physical and other features on the earth to a database to be used for mapping and analysis.

GIS Shapefiles – A type of GIS vector file developed by ESRI for their ArcView software. This type of
file contains a table and a graphic. The records in the table are linked to corresponding objects in the
graphic.

Goals – General guidelines that explain what you want to achieve. They are usually broad policy-type
statements, long term in nature, and represent global visions.

Hailstorm – Hail is defined as a showery precipitation in the form of irregular pellets or balls of ice more
than 5 millimeters in diameter, falling from a cumulonimbus cloud. Hail is a product of thunderstorms or
intense showers. It is generally white and translucent, consisting of liquid or snow particles encased with
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layers of ice. Hail is formed within the higher reaches of a well-developed thunderstorm. When
hailstones become too heavy to be caught in an updraft back into the clouds of the thunderstorm
(hailstones can be caught in numerous updrafts adding a coating of ice to the original frozen droplet of
rain each time), they fall as hail and a hailstorm ensues. A hailstorm is a storm associated with hail.

Haines Index - A fire weather index based on stability and moisture content of the lower atmosphere that
measures the potential for existing fires to become large fires.

Hazard – A source of potential danger or an adverse condition that can cause harm to people or cause
property damage. A natural hazard is a hazard that occurs naturally (such as flood, wind, and
earthquake). A man-made hazard is one that is caused by humans (for example, a terrorist act or a
hazardous material spill). Hazards are of concern if they have the potential to harm people or property.

Hazards of Concern – Those hazards that have been analytically determined to pose significant risk in
an area, and thus the focus of the particular mitigation plan for that area (a subset of the Hazards of
Interest).

Hazard Identification – The process of identifying hazards that threaten an area.

Hazardous Material Facilities – Facilities housing industrial and hazardous materials, such as
corrosives, explosives, flammable materials, radioactive materials, and toxins.

Hazard Mitigation – Sustained actions taken to reduce or eliminate the long-term risk and effects that
can result from the occurrence of a specific hazard. For example, building a flood wall can protect an
area from flooding.

Hazard Mitigation Grant Program (HMGP) – Authorized under Section 404 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act, HMGP is administered by FEMA and provides grants to
states, tribes, and local governments to implement hazard mitigation actions after a major disaster
declaration. The purpose of the program is to reduce the loss of life and property due to disasters and to
enable mitigation activities to be implemented as a community recovers from a disaster.

Hazard Mitigation Plan – A collaborative document in which hazards affecting the community are
identified, vulnerability to hazards assessed, and consensus reached on how to minimize or eliminate the
effects of these hazards.

Hazard Profile – A description of the physical characteristics of a hazard, including a determination of
various descriptors including magnitude, duration, frequency, probability, and extent. In most cases, a
community can most easily use these descriptors when they are recorded and displayed as maps.

Hazards U.S. – Multi-Hazard (HAZUS-MH) – A GIS-based nationally standardized earthquake, flood,
and wind loss estimation tool developed by FEMA.

HAZUS-MH Risk Assessment Methodology – This analysis uses the HAZUS-MH modules
(earthquake, wind, and flood) to analyze potential damages and losses.

Heat Index (HI) - The temperature the body feels when heat and humidity are combined. Higher
humidity plus higher temperatures often combine to make us feel a perceived temperature that is higher
than the actual air temperature.
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Heavy Snow - Snowfall accumulating to 4" or more in depth in 12 hours or less; or snowfall
accumulating to 6" or more in depth in 24 hours or less.

High Potential Loss Facilities – Facilities that would have a high loss associated with them, such as
nuclear power plants, dams, and military installations.

Hurricane – An intense tropical cyclone, formed in the atmosphere over warm ocean areas, in which
wind speeds reach 74 miles-per-hour or more and blow in a large spiral around a relatively calm center or
"eye." Hurricanes develop over the North Atlantic Ocean, northeast Pacific Ocean, or the South Pacific
Ocean (east of 160°E longitude). Hurricane circulation is counter-clockwise in the Northern Hemisphere
and clockwise in the Southern Hemisphere.

Hydraulics – That branch of science, or of engineering, which addresses fluids (especially, water) in
motion, its action in rivers and canals, the works and machinery for conducting or raising it, its use as a
prime mover, and other fluid-related areas.

Hydrography – Pertains to the measurement and description of bodies of water, including oceans, lakes,
and rivers.

Hydrology – Hydrology is concerned with the circulation of water and its constituents through the
hydrologic cycle.

Infrastructure – The public services of a community that have a direct impact on the quality of life.
Infrastructure includes communication technology such as phone lines or Internet access, vital services
such as public water supplies and sewer treatment facilities, transportation system (such as airports,
heliports; highways, bridges, tunnels, roadbeds, overpasses, railways, bridges, rail yards, depots; and
waterways, canals, locks, seaports, ferries, harbors, dry docks, piers and regional dams).

Ice Jam - An accumulation of ice in a river that acts as a natural dam and can flood low-lying areas
upstream. They occur when warm temperatures and heavy rains cause rapid snow melt.

Ice Storm – Term used to describe occasions when damaging accumulations of ice are expected during
freezing rain situations. Significant accumulations of ice pull down trees and utility lines resulting in loss
of power and communication.

Intensity – A measure of the effects of a hazard occurring at a particular place.

Inventory – The assets identified in a study region. It includes assets that can be lost when a disaster
occurs and community resources are at risk. Assets include people, buildings, transportation, and other
valued community resources.

Keetch-Byram Drought Index (KBDI) - A drought index designed for fire potential assessment. It is a
number representing the net effect of evapotranspiration and precipitation in producing cumulative
moisture deficiency in deep duff and upper soil layers.

Level 1 Analysis – A HAZUS-MH analysis that yields a rough estimate or preliminary analysis based on
the nationwide default database included in HAZUS-MH. A Level 1 analysis is a great way to begin the
risk assessment process and prioritize high-risk communities without collecting or using local data.

Level 2 Analysis – A HAZUS-MH analysis that requires the input of additional or refined data and
hazard maps that will produce more accurate risk and loss estimates. Assistance from local emergency
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management personnel, city planners, GIS professionals, and others may be necessary for this level of
analysis.

Lifelines – Critical facilities that include utility systems (potable water, wastewater, oil, natural gas,
electric power facilities and communication systems) and transportation systems (airways, bridges, roads,
tunnels and waterways).

Lightning – A visible electrical discharge produced by a thunderstorm. The discharge may occur within
or between clouds or between a rain cloud and the ground.

Loss Estimation – The process of assigning hazard-related damage and loss estimates to inventory,
infrastructure, lifelines, and population data. HAZUS-MH can estimate the economic and social loss for
specific hazard occurrences. Loss estimation is essential to decision making at all levels of government
and provides a basis for developing mitigation plans and policies. It also supports planning for
emergency preparedness, response, and recovery.

Lowest Floor – Under the NFIP, the lowest floor of the lowest enclosed area (including basement) of a
structure. For the HAZUS-MH flood model, this information can be used to assist in assessing the
damage to buildings.

Magnitude – A measure of the strength of a hazard occurrence. The magnitude (also referred to as
severity) of a given hazard occurrence is usually determined using technical measures specific to the
hazard. For example, ranges of wind speeds are used to categorize tornados.

Major Disaster Declarations – Post-disaster status requested by a state’s governor when local and state
resources are not sufficient to meet disaster needs. It is based on the damage assessment, and an
agreement to commit state funds and resources to the long-term recovery. The event must be clearly
more than the state or local government can handle alone.

Master Plan – A document, also known as a “general plan”, covering the entire geographic area of a
community and expressing community goals and objectives. The plan lays out the vision, policies, and
strategies for the future of the community, including all of the physical elements that will determine the
community’s future development. This plan can discuss the community’s desired physical development,
desired rate and quantity of growth, community character, transportation services, location of growth, and
citing of public facilities and transportation. In most states, the comprehensive plan has no authority in
and of itself, but serves as a guide for community decision-making.

Mean Return Period (MRP) – The average period of time, in years, between occurrences of a particular
hazard (equal to the inverse of the annual frequency of exceedance).

Mitigation Actions – Specific actions that help achieve your goals and objectives.

Mitigation Goals – General guidelines that explain what you want to achieve. They are usually broad
policy-type statements, long term, and represent global visions.

Mitigation Objectives – Strategies or implementation steps to attain the identified goals. Unlike goals,
objectives are specific and measurable.

Mitigation Plan – A plan that documents the process used for a systematic evaluation of the nature and
extent of vulnerability to the effects of natural hazards typically present in a state or community. The
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plan includes a description of actions to minimize future vulnerability to hazards. This plan should be
developed with local experts and significant community involvement.

National Flood Insurance Program (NFIP) – Federal program created by Congress in 1968 that makes
flood insurance available in communities that enact minimum floodplain management regulations in 44
Code of Federal Regulations (CFR) §60.3.

Nor’Easter – Named for the strong northeasterly winds blowing in ahead of the storm, are also referred
to as a type of extra-tropical cyclones (mid-latitude storms, or Great Lake storms. A Nor’Easter is a
macro-scale extra-tropical storm whose winds come from the northeast, especially in the coastal areas of
the Northeastern U.S. and Atlantic Canada.

Objectives – Objectives define strategies or implementation steps to attain the identified goals. Unlike
goals, objectives are specific and measurable.

Occupancy Classes – Categories of buildings used by HAZUS-MH (for example, commercial,
residential, industrial, government, and “other”).

Ordinance – A term for a law or regulation adopted by local government.

Planning – The act or process of making or carrying out plans; the establishment of goals, policies and
procedures for a social or economic unit.

Post-disaster mitigation – Mitigation actions taken after a disaster has occurred, usually during recovery
and reconstruction.

Presidential Disaster Declaration – A post-disaster status that puts into motion long-term federal
recovery programs, some of which are matched by state programs, and designed to help disaster victims,
businesses, and public entities in the areas of human services, public assistance (infrastructure support),
and hazard mitigation. If declared, funding comes from the President’s Disaster Relief Fund and disaster
aid programs of other participating federal agencies.

Preparedness – Actions that strengthen the capability of government, citizens, and communities to
respond to disasters.

Probability – A statistical measure of the likelihood that a hazard event will occur.

Public education and outreach programs – Any campaign to make the public more aware of hazard
mitigation and mitigation programs, including hazard information centers, mailings, public meetings, etc.

Recovery – The actions taken by an individual or community after a catastrophic event to restore order
and lifelines in the community.

Regulation – Most states have granted local jurisdictions broad regulatory powers to enable the
enactment and enforcement of ordinances that deal with public health, safety, and welfare. These include
building codes, building inspections, zoning, floodplain and subdivision ordinances, and growth
management initiatives.

Recurrence Interval – The average time between the occurrences of hazardous events of similar size in a
given location. This interval is based on the probability that the given event will be equaled or exceeded
in any given year.
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Repetitive Loss Property – A property that is currently insured for which two or more National Flood
Insurance Program losses (occurring more than ten days apart) of at least $1,000 each have been paid
within any 10-year period since 1978.

Replacement Value – The cost of rebuilding a structure. This cost is usually expressed in terms of cost
per square foot and reflects the present-day cost of labor and materials to construct a building of a
particular size, type and quality.

Resolutions – Expressions of a governing body’s opinion, will, or intention that can be executive or
administrative in nature. Most planning documents must undergo a council resolution, which must be
supported in an official vote by a majority of representatives to be adopted. Other methods of making a
statement or announcement about a particular issue or topic include proclamations or declarations.

Resources – Resources include the people, materials, technologies, money, etc., required to implement
strategies or processes. The costs of these resources are often included in a budget.

Risk – The estimated impact that a hazard would have on people, services, facilities, and structures in a
community; the likelihood of a hazard occurring and resulting in an adverse condition that causes injury
or damage. Risk is often expressed in relative terms such as a high, moderate or low likelihood of
sustaining damage above a particular threshold due to occurrence of a specific type of hazard. Risk also
can be expressed in terms of potential monetary losses associated with the intensity of the hazard.

Risk Assessment – A methodology used to assess potential exposure and estimated losses associated
with priority hazards. The risk assessment process includes four steps: (1) identifying hazards, (2)
profiling hazards, (3) conducting an inventory of assets, and (4) estimating losses.

Risk Factors – Characteristics of a hazard that contribute to the severity of potential losses in the study
area.

Riverine – Of or produced by a river (for example, a riverine flood is one that is caused by a river
overflowing its banks).

Saffir-Simpson Scale – This scale categorizes or rates hurricanes from 1 (Minimal) to 5 (Catastrophic)
based on their intensity. It is used to give an estimate of the potential property damage and flooding
expected along the coast from a hurricane landfall. Wind speed is the determining factor in the scale, as
storm surge values are highly dependent on the slope of the continental shelf and the shape of the
coastline, in the landfall region.

Scale – A proportion used in determining a dimensional relationship; the ratio of the distance between
two points on a map and the actual distance between the two points on the earth’s surface.

Scour – Removal of soil or fill material by the flow of floodwaters. This term is frequently used to
describe storm-induced, localized, conical erosion around pilings and other foundation supports where the
obstruction of flow increases turbulence.

Special Flood Hazard Area (SFHA) – An area within a floodplain having a 1-percent or greater chance
of flood occurrence in any given year (that is, the 100-year or base flood zone); represented on FIRMS as
darkly shaded areas with zone designations that include the letter “A” or “V.”
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Stafford Act – The Robert T. Stafford Disaster Relief and Emergency Assistance Act, Public Law (PL)
100-107 was signed into law on November 23, 1988. This law amended the Disaster Relief Act of 1974,
PL 93-288. The Stafford Act is the statutory authority for most Federal disaster response activities,
especially as they pertain to FEMA and its programs.

Stakeholder – Stakeholders are individuals or groups, including businesses, private organizations, and
citizens, that will be affected in any way by an action or policy.

State Hazard Mitigation Officer (SHMO) – The representative of state government who is the primary
point of contact with FEMA, other state and Federal agencies, and local units of government in the
planning and implementation of pre- and post-disaster mitigation activities.

Study Area – The geographic unit for which data are collected and analyzed. A study area can be any
combination of states, counties, cities, census tracts, or census blocks. The study area definition depends
on the purpose of the loss study and in many cases will follow political boundaries or jurisdictions such as
city limits.

Substantial Damage – Damage of any origin sustained by a structure in a SFHA, for which the cost of
restoring the structure to its pre-hazard event condition would equal or exceed 50 percent of its pre-hazard
event market value.

Thunderstorm - A local storm produced by a cumulonimbus cloud and accompanied by lightning and
thunder. It forms from a combination of moisture, rapidly rising warm air and a force capable of lifting
air such as a warm and cold front, a sea breeze, or a mountain.

Topographic – Map that shows natural features and indicate the physical shape of the land using contour
lines based on land elevation. These maps also can include man-made features (such as buildings and
roads).

Topography – The physical features of a surface area including relative elevations and the position of
natural and man-made features.

Tornado – A violent windstorm characterized by a twisting, funnel-shaped cloud. It is spawned by a
thunderstorm (or sometimes as a result of a hurricane) and produced when cool air overrides a layer of
warm air, forcing the warm air to rise rapidly.

Transportation Systems – One of the lifeline system categories. This category includes: airways
(airports, heliports, highways), bridges, tunnels, roadbeds, overpasses, transfer centers; railways (tracks,
tunnels, bridges, rail yards, depots), and waterways (canals, locks, seaports, ferries, harbors, dry docks,
piers).

Tropical Cyclone - A generic term for a cyclonic, low-pressure system over tropical or sub-tropical
waters containing a warm core of low barometric pressure which typically produces heavy rainfall,
powerful winds and storm surge.

Tropical Depression - An organized system of clouds and thunderstorms with a defined surface
circulation and maximum sustained winds of less than 38 mph. It has no “eye” (the calm area in the center
of the storm) and does not typically have the organization or the spiral shape of more powerful storms.

Tropical Storm - An organized system of strong thunderstorms with a defined surface circulation and
maximum sustained winds between 39 to 73 mph
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Utility Systems – One of the lifeline systems categories. This category includes potable water,
wastewater, oil, natural gas, electric power facilities and communication systems.

Vulnerability – Description of how exposed or susceptible an asset is to damage. This value depends on
an asset’s construction, contents, and the economic value of its functions. Like indirect damages, the
vulnerability of one element of the community is often related to the vulnerability of another. For
example, many businesses depend on uninterrupted electrical power. If an electric substation is flooded,
it will affect not only the substation itself, but a number of businesses as well. Often, indirect affects can
be much more widespread and damaging than direct affects.

Vulnerability Assessment – Evaluation of the extent of injury and damage that may result from a hazard
event of a given intensity in a given area. The vulnerability assessment should address impacts of hazard
occurrences on the existing and future built environment.

Watershed – Area of land that drains down gradient (from areas of higher land to areas of lower land) to
the lowest point; a common drainage basin. The water moves through a network of drainage pathways,
both underground and on the surface. Generally, these pathways converge into streams and rivers, which
become progressively larger as the water moves downstream, eventually reaching an estuary, lake, or
ocean.

Wildfire – Any instance of uncontrolled burning in grasslands, forests, and brush land. It is further
defined as an uncontrolled fire spreading through vegetative fuels, exposing and possibly consuming
structures.

Wildland/Urban Interface (WUI) - The area where houses and wildland vegetation coincide. Interface
neighborhoods are found all across the U.S., and include many of the sprawling areas that grew during the
1990s.

Wind Chill Index (WCI) - The temperature your body feels when the air temperature is combined with
the wind speed. It is based on the rate of heat loss from exposed skin caused by the effects of wind and
cold.

Windstorm – A storm characterized by high wind velocities; associated with cyclonic storms (e.g.
hurricanes), thunderstorms and tornadoes.

Zone – A geographical area shown on a National FIRM that reflects the severity or type of flooding in the
area.

Zoning Ordinance – Designation of allowable land use and intensities for a local jurisdiction. Zoning
ordinances consist of two components: a zoning text and a zoning map.
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This appendix includes an example resolution to be submitted by Essex County and participating jurisdictions

authorizing adoption of the Essex County All Hazard Mitigation Plan Update. The resolutions issued to

support adoption of the plan by each jurisdiction will be included in this appendix as they are formally

completed.



RESOLUTION NO. XXXX-XX

A RESOLUTION OF THE Governing Body OF THE Jurisdiction Name
AUTHORIZING THE ADOPTION OF THE

2014 ESSEX COUNTY
ALL HAZARD MITIGATION PLAN UPDATE

WHEREAS, all of Essex County has exposure to natural hazards that increase the risk to life, property,
LU]PYVUTLU[ HUK [OL 6V\U[`dZ LJVUVT`3 HUK

WHEREAS; pro-active mitigation of known hazards before a disaster event can reduce or eliminate
long-term risk to life and property; and

WHEREAS, The Disaster Mitigation Act of 2000 (Public Law 106-390) established new requirements for
pre and post disaster hazard mitigation programs; and

WHEREAS; a coalition of Essex County jurisdictions with like planning objectives has been formed to pool
resources and create consistent mitigation strategies within Essex County; and

WHEREAS, the coalition has completed a planning process that engages the public, assesses the risk and
vulnerability to the impacts of natural hazards, develops a mitigation strategy consistent with a set of uniform
goals and objectives, and creates a plan for implementing, evaluating and revising this strategy;

NOW, THEREFORE, BE IT RESOLVED that the [jurisdiction name]:

1) Adopts in its entirety, the 2014 Essex County All Hazard =P[PNH[PVU @SHU CWKH[L $[OL b@SHUc% HZ
[OL Q\YPZKPJ[PVUdZ >H[\YHS 9HaHYK =P[PNH[PVU @SHU& HUK YLZVS]LZ [V L_LJ\[L [OL HJ[PVUZ PKLU[PMPLK PU

the Plan that pertain to this jurisdiction.
2) Will use the adopted and approved portions of the Plan to guide pre- and post-disaster mitigation of

the hazards identified.
3) Will coordinate the strategies identified in the Plan with other planning programs and

mechanisms under its jurisdictional authority.
4) Will continue its support of the Mitigation Planning Committee as described within the Plan.
5) Will help to promote and support the mitigation successes of all participants in this Plan.
6) Will incorporate mitigation planning as an integral component of government and partner

operations.
7) Will provide an update of the Plan in conjunction with the County no less than every five years.

PASSED AND ADOPTED on this Xst, Xnd, Xrd, Xth day of month, 2014, by the following vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

ATTEST:

Clerk, Town of Mayor, Town of
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This appendix includes meeting agendas, sign-in sheets and minutes (where applicable and as available) for

meetings convened during the development of the 2015 Essex County Hazard Mitigation Plan Update.
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Armando Fontoura, Sheriff/County OEM Coordinator
Kevin Ryan, Undersheriff/Deputy OEM Coordinator
Garey Chin, Director of Homeland Security
Dave Antonio,County DPW
Edward Esposito, County Communications
Maura Lynch, Training Coordinator
Darren Marshall, IT/GIS Coordinator
Frank Del Gaudio, County Risk Manager
Sanjeev Varghese, PE County Floodplain Administrator
Anthony Puglisi, Public Information Officer
Jean Walker, Essex Regional Health
Daniel Salvante, Director of Parks Department
Paul Miller, Tetra Tech
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A matrix is presented to give a broad overview of who attended meetings and when input was provided to the

HMP update. All participants were encouraged to attend the Kick-off Meeting and Jurisdictional Annex

Workshop. During the planning process the consultant contacted each participant to offer support, explain the

process, and to facilitate the submittal and review of critical documents.

The participating jurisdictions agreed to abide by the Planning Partner Expectations and Planning Committee

Guidelines which included the establishment of a Steering Committee or core working group. The

Authorization and Letter of Intent to Participate from each municipality is also included in this appendix.

Participation is defined as having input to the hazard analysis (providing critical facility, hazard event,

vulnerability data), and as having participated in the annex workshop or alternate annex meetings as described

above for the purpose of creating a mitigation strategy to be included in each jurisdictional annex found in

Section 9 of the HMP.
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This appendix provides documentation of public and stakeholder outreach. Public and stakeholder involvement in

this planning process has been broad and productive as discussed in Section 3 (Planning Process). Public and

stakeholder input received was provided to the County and all municipalities for their consideration. As a result

input was incorporated throughout this HMP as identified in the References section, as well as within specific

mitigation initiatives identified in Volume II, Section 9.
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Headquarters: 52 West Front Street, Keyport, NJ 07735
Phone: 732.888.9870 Fax: 732.888.9873 www.nynjbaykeeper.org

September 23, 2014

Paul Miller
Senior Disaster Recovery and Mitigation Planner - Northeast Operations
Tetra Tech, Inc.
1000 The American Road
Morris Plains, NJ 07950

Mr. Miller,
Please accept the following comments from NY/NJ Baykeeper (“Baykeeper”) on the Essex County Hazard
Mitigation Plan. Since 1989, Baykeeper has been protecting, preserving and restoring the Hudson-Raritan
Estuary. We are continuing our work to create more resilient communities within the Estuary. The comments
have been organized according to their corresponding sections within the plan.

Section 5.4.6, Coastal Increased Inundation Areas
# For the Hazard Mitigation Plan (HMP), each municipality should be required to include an assessment of

their town’s vulnerability based on each level of sea level rise and storm surge data projected for the next

50 years. This would allow for smart long-term planning and reduce the amount of spending on projects

that may meet current standards but will quickly be put at risk again due to rising sea levels and higher

protection standards. There is no point in spending money repairing something to current standards if we

have good reason to know that that will not be enough to protect it ten years from now. The money would

be spent more efficiently by protecting structures to the highest extent the first time around.

o In Section 9.1 under the Essex County Strategic Recovery Planning Report (SRPR) it states that

“The spatial analysis conducted for the Hazard Mitigation Plan appears in the SRPR for the flood,

storm surge, and sea level rise hazards.” However, I did not see sea level rise or storm surge data on

any of the maps for individual municipalities, nor did I see it specifically referred to except that it

posed a general hazard. Additionally, there was no indication of which sea level rise reference tool

is or should be used. By recommending a specific reference tool it will provide a standard for

consistency.

Section 9.1, Essex County
# Page 7- Under Land Use Planning it states that the Planning Department supports integration of natural

hazard risk into planning programs. We fully support this initiative as it promotes the follow through of

mitigation actions listed in the plan. We think that this initiative should be strengthened by appointing

someone to create and hold training sessions for local officials and planning board members. This will

give them the knowledge needed to integrate hazard risk into daily planning and activities.

# In the HMP the following towns outright stated that their floodplain administrators did not feel that they

were qualified or had enough training to fulfill their responsibilities:

o Belleville
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o Livingston

o Maplewood

o Millburn

o Montclair

o Newark

o Roseland

o West Caldwell

o West Orange

o In addition, Glen Ridge, Nutley, and Verona indicated that they feel qualified but would also

appreciate additional training.

The following statement was made “The major barrier to running a more effective floodplain management
program in X Township is a lack of training. More in-depth training and exposure to floodplain
management implementation would help the program greatly and be welcomed.” With such a large need
voiced across multiple municipalities, it becomes the county’s responsibility to provide such training.

Recommendation: In the section Public Education/Outreach Programs/Training (page 7), the county should
include an initiative to provide training to have designated NFIP Floodplain Administrators (FPA), and
other local officials who would benefit, become Certified Floodplain Managers (CFM) through the
Association of State Floodplain Managers (ASFPM) and New Jersey Association for Floodplain
Management (NJAFM), and pursue relevant continuing education training such as FEMA Benefit-Cost
Analysis (BCA) and Substantial Damage Estimation (SDE). Additional outreach should be conducted to
ensure that municipalities are aware of this training.

# Multiple communities expressed interest in learning more about the Community Rating System (CRS) if a

seminar was presented within the county. The following municipalities indicated in the HMP that they

would like more information about CRS:

o Glen Ridge

o Bloomfield

o Livingston

o Maplewood

o Millburn

o Montclair

o Newark

o Nutley

o South Orange

o Verona

o West Caldwell

o West Orange

Recommendation: Bergen and Passaic Counties jointly hosted an informational seminar on the CRS on

September 15, 2014. Essex County would benefit by hosing a similar seminar for interested municipalities.
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# Page 8- Number 4 of Future Planning Mechanisms states the need to update land development regulations.

This is a highly important task as oftentimes new hazard information and flood maps are not used to update

zoning and poor land use decisions are then made. Someone should be designated to complete this action.

# Page 8- Number 8 of Future Planning Mechanisms states that “The long term impacts of future sea level

rise should be projected and studied for Newark Bay and the tidal portions of the Passaic River.” This is

extremely important and we are glad that the county has addressed this need. This should be given priority

status and a person should be appointed to completing this project as this knowledge is necessary to begin

protecting the city.

# Proposed Hazard Mitigation Initiatives- In some of the municipality past mitigation initiatives sections,

they indicated that projects were discontinued because they fell under county jurisdiction and referenced

section 9.1 of the plan. Some of these initiatives were carried over to the county plan, such as flood

mitigation along Bloomfield Avenue, but others did not appear under the county initiatives. One example

is the action to mitigate Forest Avenue streams against flooding in West Caldwell. When will these actions

be addressed?

General Comments on Section 9 (all municipalities)
# Many municipalities indicated that they were not keeping track of the properties that had experienced flood

damage or expressed interest in mitigation. In order to reduce future spending on repairs. Municipalities

need to be aware of which properties are at high risk of damage. Municipalities should be encouraged or

required to keep a list of all properties that experienced damage and had to receive grant money, and a list

of all property owners who are interested in mitigation. This would make it easier for municipalities to

address these issues.

# A large number of municipalities included a proposed action of starting a public outreach program to

inform residents of natural hazard risks. We highly support this initiative and are pleased to see that so

many municipalities are taking action on this. There were several municipalities which did not include this

action: Irvington, Millburn, North Caldwell, Roseland, Orange, Verona and West Caldwell. What is the

reason that these municipalities have not included this low cost outreach initiative? Do they already have

such programs in place?

# We support the post event disaster assessment program initiative put forward by several municipalities.

This will help communities to quickly rebound from a disaster and help residents in need.

# The municipalities indicating that they have repetitive loss and/or severe repetitive loss properties should

include a mitigation strategy to address these properties.

# We are glad that the section was included on how the HMP will be included in daily activities. This is vital

to the action initiatives actually being put to use and implemented. In this section many municipalities

simply provided a link to their website when they referenced ordinances. It would be helpful if the

ordinances related to hazard risk were listed out.

Section 9.2- Belleville



'

# Belleville indicated that their floodplain administrator did not feel he had adequate training. The township

should add an initiative to have their floodplain administrator become a Certified Floodplain Manager

(CFM).

Section 9.6- East Orange City
# There are multiple highlighted sections that were not completed/ addressed by the city.

# Proposed action 7 states that they will develop mitigation actions to address flooding in areas (the areas are

not identified in the plan). These mitigation actions and flood areas should already be identified and

included in the HMP. At the very least, if the actions could not be identified in time for the plan, the city

should appoint someone to be in charge of developing the actions and creating a schedule for

implementation.

Section 9.7- Essex Fells Borough
# The borough identifies several actions that were not completed in the past due to lack of funding. These

actions should include a list of possible sources that they can apply to for funding so that they can be

completed. Someone from the borough should be put in charge of targeting funding.

# Proposed action 6- Coordinate this action with other municipalities. Caldwell is also doing a flood study

on Pine Brook. There is the possibility of cost sharing the expense, and the municipalities will see better

results if the mitigation measures taken are cohesive and coordinated.

# Proposed action 7- Be proactive in mitigating the identified properties. Set up a meeting with the property

owners to discuss Blue Acres and other available options. Contact Blue Acres to have a specialist come

out to provide additional information.

Section 9.8 and 9.12- Fairfield and Maplewood
# We commend the townships for having an ordinance which restricts development in the floodplain.

Section 9.13- Millburn
# We commend the township for prohibiting development within the floodplain and other environmentally

sensitive or unsafe areas.

Section 9.16- North Caldwell
# Currently the borough has very few properties in the flood zone, but has just approved 5 new buildings to

be built within the flood zone. As part of the HMP the county states that it will discourage municipalities

from approving development within hazardous areas. We hope that the Borough of North Caldwell does

not continue on this trend of putting properties in danger by allowing development within the floodplain.

Section 9.17- Nutley
# There were several projects listed in the Future Growth section that were approved within the floodplain

despite frequent flooding and flood hazards within the community.

# We support the proposed action 12 which will update ordinances pertaining to stormwater and floodplain

management.
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Section 9.18- Orange City
# Under the section Integration of Hazard Mitigation into Existing and Future Planning Mechanisms, the city

has essentially no plans to include the HMP in daily activities. The city needs to be more specific than just

“will be used to guide the addition of hazard information for inclusion in the next Master Plan update”.

This line is highlighted in the draft which gives me the impression that someone at the municipality was

supposed to address this and did not.

# The Proposed Hazard Mitigation Initiatives table needs to be completed; especially the priority levels of

the old projects (page 9.18-16).

# The city states that after Hurricanes Irene and Sandy the pumping stations were offline due to a loss of

power. The city should include a proposed action initiative to install a backup power source at the

pumping stations to ensure continuing service.

Section 9.19- Roseland
# Table 9.19-6 should be completed to indicate the planning and regulatory tools available to the borough.

# Several highlighted sections in the draft were not addressed/ completed.

# The plan states that the Eagle Rock Avenue Bridge will be replaced but not elevated under this project. It

is not cost effective to complete two projects on the same bridge when the mitigation actions could easily

be completed at the same time. They should be searching for additional funding sources so that the bridge

can be replaced at a higher elevation. The plan also states that this is a project between jurisdictions.

Between two jurisdictions they should be able to find funding to do this project once and not waste

taxpayer money on inefficient spending.

# The proposed initiative actions 1 and 3 appear to be the same thing; both are for generators for traffic signal

control.

Section 9.20 South Orange
# The past initiative 2- Sewer system problems, will not be carried over to the new plan for the municipality

because it was a larger project than anticipated and should be handled by the county. It is not listed under

Section 9.1 Essex County Proposed Initiatives. Will the county be addressing this initiative? If not, it

needs to be addressed/ resolved since it is too high of a burden for the township alone to handle. An

additional comment to this is that the municipality should have planned updates to infrastructure into their

budget when approving additional development which required the infrastructure. By not doing this they

had falsely low tax rates.

Thank you for your consideration and review of the above comments.

Sincerely,

Jessica Evans
Post Hurricane Sandy Fellow
NY/NJ Baykeeper
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This appendix includes the Action Worksheet template, including instructions for its completion, used by the

participating jurisdictions to document applicable projects identified in their mitigation strategy. This also

includes a summary of the action evaluation and prioritization process.
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Please complete one sheet per NEW action/project with as much detail as possible, using the guidance

beginning on page 3.

Name of Jurisdiction:
Action Number:
Mitigation Action/Initiative:
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* Refer to results of Prioritization (page 2)
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Number:
Mitigation Action/Initiative:
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The following provides additional guidance on how to complete the Mitigation Project Capture Sheet. If you have
any questions, please contact: Paul Miller (paul.miller@tetratech.com) or Alison Miskiman
(alison.miskiman@tetratech.com) at Tetra Tech.

9eeWee[`Y fZW J[e]

Hazard(s) addressed: Please enter the hazard of concern you are mitigating.

Specific problem being mitigated: Please describe the specific problem being mitigated.

>hS^gSf[a` aX IafW`f[S^ 9Uf[a`e,Ida\WUfe

Actions/Projects Considered: Please consider different options to mitigate the problem identified. One alternative
is always to accept the current level or risk (tolerate the vulnerability/problem) by deciding to take no action at this
time. If you choose to take no action, please complete the worksheet up to and including this section and this will be
noted in the Plan.

Please include the name of the action considered and a brief reason as to why the action was not selected. The
reasoning documents the consideration of these alternatives.

9Uf[a`,Ida\WUf B`fW`VWV Xad B_b^W_W`fSf[a`

Description of the Selected Project: Please provide a brief description of the selected project.

Mitigation Action Type:

# Local Plans and Regulations (LPR) – These actions include government authorities, policies or codes that

influence the way land and buildings are being developed and built.

# Structure and Infrastructure Project (SIP)- These actions involve modifying existing structures and

infrastructure to protect them from a hazard or remove them from a hazard area. This could apply to public

or private structures as well as critical facilities and infrastructure. This type of action also involves

projects to construct manmade structures to reduce the impact of hazards.

# Natural Systems Protection (NRP) – These are actions that minimize damage and losses, and also preserve

or restore the functions of natural systems.

# Education and Awareness Programs (EAP) – These are actions to inform and educate citizens, elected

officials, and property owners about hazards and potential ways to mitigate them. These actions may also

include participation in national programs, such as StormReady and Firewise Communities.

Goals/Objectives: Please insert the goals and objectives (found in Section 6 of your HMP) that would be met if the
action/project is implemented.

Benefits: Please describe the losses avoided when the project is implemented. This includes physical property
damage; loss of function; road closing/detours; etc.



Estimated Cost:
Please provide the estimated cost or use the following ranges:
Low = < $10,000 Medium = $10,000 to $100,000 High = > $100,000

Priority: Please enter High/Medium/Low. Refer to the prioritization exercise and table.

I^S` Xad B_b^W_W`fSf[a`

Potential Funding Source: Please identify the anticipated funding source, which could be “Grant funding with local
cost share”. Sources may include federal, state and local sources.

Timeline for Completion: Short = 1 to 5 years. Long Term= 5 years or greater. OG = On-going program.
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Please provide a status update on the selected action/project. Along with this description, please indicate if the
action/project is completed or not completed.

Actions which are not complete may be dropped with a rational provided (e.g., project deemed unfeasible…). Other
incomplete actions should clearly be indicated as continuing; indicate percent complete, and identify any
hurdles/obstacles/reasons for change in schedule. Even actions that have had no progress to date can be identified as
continuing. For any action that is not yet complete and will continue, always consider modifying the action to
promote implementation.

Please note this report on progress should be done, at minimum, each year prior to the annual Planning Committee
update outlined in the plan maintenance procedures in Section 7 (Plan Maintenance).



@g[VS`UW fa <a_b^WfW fZW >hS^gSf[a`,Id[ad[f[lSf[a` LST^W

Complete this table to help evaluate and prioritize each mitigation action being considered by your municipality.
Please use these 14 criteria to assist in evaluating and prioritizing new mitigation actions identified. Specifically, for
each new mitigation action, assign a numeric rank (-1, 0, or 1) for each of the 14 evaluation criteria in the provided
table, defined as follows:

# 1 = Highly effective or feasible

# 0 = Neutral

# -1 = Ineffective or not feasible

Use the numerical results of this exercise to help prioritize your actions as “Low”, “Medium” or “High” priority.

Your municipality may recognize other factors or considerations that affect your overall prioritization; these should

be identified in narrative in the Priority field of the worksheet.

The 14 evaluation/prioritization criteria are:

1. Life Safety – How effective will the action be at protecting lives and preventing injuries?

2. Property Protection – How significant will the action be at eliminating or reducing damage to structures
and infrastructure?

3. Cost-Effectiveness – Are the costs to implement the project or initiative commensurate with the benefits
achieved?

4. Technical – Is the mitigation action technically feasible? Is it a long-term solution? Eliminate actions that,
from a technical standpoint, will not meet the goals.

5. Political – Is there overall public support for the mitigation action? Is there the political will to support it?

6. Legal – Does the jurisdiction have the authority to implement the action?

7. Fiscal - Can the project be funded under existing program budgets (i.e., is this initiative currently budgeted
for)? Or would it require a new budget authorization or funding from another source such as grants?

8. Environmental – What are the potential environmental impacts of the action? Will it comply with
environmental regulations?

9. Social – Will the proposed action adversely affect one segment of the population? Will the action disrupt
established neighborhoods, break up voting districts, or cause the relocation of lower income people?

10. Administrative – Does the jurisdiction have the personnel and administrative capabilities to implement the
action and maintain it or will outside help be necessary?

11. Multi-hazard – Does the action reduce the risk to multiple hazards?

12. Timeline - Can the action be completed in less than 5 years (within our planning horizon)?

13. Local Champion – Is there a strong advocate for the action or project among the jurisdiction’s staff,
governing body, or committees that will support the action’s implementation?

14. Other Local Objectives – Does the action advance other local objectives, such as capital improvements,
economic development, environmental quality, or open space preservation? Does it support the policies of
other plans and programs?
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This appendix includes FEMA 386-4 Guidance worksheets to facilitate plan maintenance and review by the Essex

County planning partnership.



Worksheet #1 Progress Report step

Progress Report Period:_________________ to ___________________________________________________
(date) (date)

Project Title: _________________________________________ Project ID#: ____________________________

Responsible Agency: _________________________________________________________________________

Address: __________________________________________________________________________________

City/County: ________________________________________________________________________________

Contact Person: _______________________________________ Title:_________________________________

Phone #(s): ____________________________ email address: _______________________________________

List Supporting Agencies and Contacts:

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

Total Project Cost: ___________________________________________________________________________

Anticipated Cost Overrun/Underrun: _____________________________________________________________

Date of Project Approval: _________________________ Start date of the project: _________________________

Anticipated completion date: ___________________________________________________________________

Description of the Project (include a description of each phase, if applicable, and the time frame for completing each

phase): ___________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________
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Plan Goal(s)/Objective(s) Addressed:

Goal: _____________________________________________________________________________________

Objective: __________________________________________________________________________________

Indicator of Success (e.g., losses avoided as a result of the acquisition program):
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_________________________________________________________________________________________

_________________________________________________________________________________________

Status (Please check pertinent information and provide explanations for items with an asterisk. For completed or

canceled projects, see Worksheet #2 — to complete a project evaluation):

Summary of progress on project for this report:

A. What was accomplished during this reporting period?

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

B. What obstacles, problems, or delays did you encounter, if any?

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

C. How was each problem resolved?

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

Project Cost Status

! Cost unchanged

! Cost overrun*

*explain: ___________________________________

_________________________________________

! Cost underrun*

*explain: ___________________________________

_________________________________________

Project Status

! Project on schedule

! Project completed

! Project delayed*

*explain: ___________________________________

_________________________________________

! Project canceled
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Next Steps: What is/are the next step(s) to be accomplished over the next reporting period?

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

Other comments:

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

),20 & 91 &



(1 ?30 ;6,88482 ?0,7 /0?0=7480> ?30 ,8>B0= ?9 ,8C 91 ?30>0 <@0>?498> 4> EC0>!F >970 .3,820> 7,C -0 80.0>>,=C#

Worksheet #2 Evaluate Your Planning Team step
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YES NO

Have there been local staffing changes that would warrant inviting different members to the planning
team?

Comments/Proposed Action:

Are there organizations that have been invaluable to the planning process or to project
implementation that should be represented on the planning team?

Comments/Proposed Action:

Are there any representatives of essential organizations who have not fully participated in the
planning and implementation of actions? If so, can someone else from this organization commit to
the planning team?

Comments/Proposed Action:

Are there procedures (e.g., signing of MOAs, commenting on submitted progress reports, distributing
meeting minutes, etc.) that can be done more efficiently?

Comments/Proposed Action:

Are there ways to gain more diverse and widespread cooperation?

Comments/Proposed Action:

Are there different or additional resources (financial, technical, and human) that are now available for
mitigation planning?

Comments/Proposed Action:



IF YES

IF NO

Project Name and Number: _______________________________

____________________________________________________

Project Budget: ________________________________________

____________________________________________________

Project Description: _____________________________________

____________________________________________________

____________________________________________________

Associated Goal and Objective(s): __________________________

____________________________________________________

____________________________________________________

Indicator of Success (e.g., losses avoided): ___________________

____________________________________________________

____________________________________________________

Worksheet #3 Evaluate Your Project Results step

Was the action implemented? YES NO

What were the results of the implemented action? _____________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Why not?

Was there political support for the action?

Were enough funds available?

Were workloads equitably or realistically distributed?

Was new information discovered about the risks or community that made

implementation difficult or no longer sensible?

Was the estimated time of implementation reasonable?

Were sufficient resources (for example staff and technical assistance) available?

YES NO
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YES NO

Were the outcomes as expected? If No, please explain:

Did the results achieve the goal and objective(s)? Explain how:

Was the action cost-effective? Explain how or how not:

What were the losses avoided after having completed the project?

If it was a structural project, how did it change the hazard profile?

Additional comments or other outcomes:

;,20 % 91 %

Date:

Prepared by:



Worksheet #4 Revisit Your Risk Assessment step
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