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HAZARD MITIGATION PLAN 2026

1.0 INTRODUCTION
1.1 OVERVIEW AND PURPOSE

On October 30, 2000, the President signed into law the Disaster Mitigation Act of 2000, also known as DMA 2000. Among
its other features, DMA 2000 established a requirement that in order to remain eligible for federal disaster assistance and
grant funds, local and state governments must develop and adopt hazard mitigation plans. On February 26, 2002, the
Federal Emergency Management Agency (FEMA) published an Interim Final Rule (IFR) that set forth the guidance and
regulations under which such plans are supposed to be developed. The IFR provides detailed descriptions of both the
planning process that states and localities are required to observe and the contents of the plan that emerges. In December
2010 the Union County Multi-Jurisdictional Hazard Mitigation Plan (Union County HMP) was developed to satisfy these
requirements. The original plan was approved by FEMA and adopted by the County on December 8, 2010, updated in
March 28, 2016 (first update) and December 15, 2021 (second update). This Union County HMP is the third update to the
original plan and is the result of work by County residents, local officials, and stakeholders that participated in the hazard
mitigation planning process. Of the 21 municipalities that lie within Union County, 21 participated in the Plan update,
achieving 100% plan participation.

The term “Hazard Mitigation” describes actions that can help reduce or eliminate long-term risks caused by hazards or
disaster. The HMP process includes identifying local risks and vulnerabilities associated with disasters and developing long-
term strategies for protecting people and property from future hazard events. These strategies are essential to breaking
the typical disaster cycle of damage, reconstruction, and repeated damage. According to the National Institute of Building
Sciences, natural hazard mitigation saves $6 on average for every $1 spent on Federal mitigation grants, according to an
analysis by the National Institute of Building Sciences (2018). In other words, hazard mitigation actions and projects save
more money than they cost.

1.2 SCOPE

The Union County HMP update has been prepared to meet requirements set forth by the FEMA and the New Jersey Office
of Emergency Management (NJOEM) in order for Union County to be eligible for funding and technical assistance from
State and Federal hazard mitigation programs. Further, this HMP update is an effort to identify risks and vulnerabilities to
natural and human-made hazards across Union County, as well as to outline suggested actions aimed at reducing overall
risk and building resilience across the County.

Union County selected the consultant Michael Baker International, Inc. (Michael Baker) to help develop the 2026 Union
County Plan. The Union County Division of Emergency Services and Michael Baker worked together to update this HMP
(the Project Team).

1.3 ORGANIZATION OF THE PLAN
The Union County HMP is organized into the following nine sections and two volumes of appendices:
1.0 Introduction: Discusses the purpose of hazard mitigation planning and the planning requirements for the HMP

2.0 HMP Review, Evaluation, and Implementation: Highlights changes in development and land use since the previous
HMP, changes in priorities (goals, objectives, and hazard rankings), and progress in local mitigation efforts.
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3.0 Mitigation Strategy: Union County’s mitigation strategy is the blueprint for reducing potential future losses from
hazards. This section includes the update process, mitigation goals and objectives, the evaluation and prioritization of
mitigation actions, a summary of each municipality’s mitigation strategy, and Union County’s mitigation strategy.

4.0 Planning Process: Discusses the planning process, the planning team that led this HMP update, county, stakeholder,
and municipal participation, and public participation.

5.0 Capability Assessment: Discusses state building codes and the unique planning, regulatory, administrative, technical,
financial, and education and outreach capabilities present in Union County. This section also describes how the County
and its municipalities integrate their plans and regulations with hazard mitigation.

6.0 Community Profile: Provides an overview on Union County and discusses population and the economy (including
underserved communities and socially vulnerable populations), the built environment (including recent and future
changes in development), and ecosystems and natural assets.

7.0 Risk Assessment: Identifies the hazards of concern and an analysis on the vulnerability and risks posed by each hazard.

8.0 Plan Maintenance: Explains the plan maintenance process for monitoring, evaluating, and updating the HMP once the
plan is approved by FEMA.

9.0 Plan Adaptation: Discusses the County and municipal HMP adoption process.

Appendices Volume | - Jurisdictional Information: Each municipality has their own appendix detailing their local
community profile and mitigation strategy, including the following information:

e Planning Team and Participation: lists the names of local officials and representatives that attended the municipal
meetings and helped write the municipal appendices.

e Community Profile: provides an overview of the municipality; land use, development, and growth since the
previous plan (including recent, known, or anticipated major development and infrastructure); and information
on demographics and vulnerable populations.

e Hazard ldentification: includes each municipality’s hazard ranking, an explanation for that hazard ranking, and
significant storms events since the last plan update.

e Risk Assessment: includes municipal National Flood Insurance Program (NFIP) statistics, vulnerability of the built
environment, and risk maps, including current flood risk, future flood risk (NJ Inland Design Flood Elevation and
Sea Level Rise (if applicable)), and Wildland Urban Classification (if applicable).

e Capability Assessment: includes tables of local planning and regulatory; administrative and technical; education
and outreach; and financial capabilities.

e Mitigation Strategy: provides an overall mitigation strategy since the previous plan and looking forward towards
the next five years, completed or removed actions, and new and ongoing actions.

Appendices Volume Il — Other Plan Materials: Includes the FEMA Plan Review Tool, resolution template, Community Rating
System (CRS) crosswalk, annual progress report, adopted local resolutions, engagement documentation, and a capability
assessment table.
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1.4 AUTHORITY AND REFERENCES

Authority for this plan originates from the following federal sources:

Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C., Section 322, as amended
Code of Federal Regulations (CFR), Title 44, Parts 201 and 206

Disaster Mitigation Act of 2000, Public Law 106-390, as amended

National Flood Insurance Act of 1968, as amended, 42 U.S.C. 4001 et seq.

Authority for this plan originates from the following State of New Jersey sources:

State of New Jersey 2024 State Hazard Mitigation Plan
Assembly No. 4691, State of New Jersey 220" Legislature, introduced 10/3/2022, updated 1/8/2024

FEMA'’s Local Mitigation Planning Policy Guide, effective April 11, 2025, was the primary guide used for the development
of this plan. Previous FEMA guides including the 386 series and information available from NJOEM on hazard mitigations
were used to guide this plan’s development.
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2.0 HMP REVIEW, EVALUATION, AND IMPLEMENTATION
2.1 OVERVIEW

This section was added to the 2021 Union County HMP to highlight changes in development and land use since the previous
HMP, changes in priorities (goals, objectives, and hazard rankings), and progress in local mitigation efforts. The information
below has been updated with changes after the plan was adopted in 2021 to early 2026.

2.2 HMP REVIEW: CHANGES IN DEVELOPMENT

This section discusses recent and future development and changes in land use/land cover since the last plan update in
2021.

RECENT AND FUTURE DEVELOPMENT

During the Planning Process, participants were asked if they were aware of any recent (since 2021) and future
developments (5+ years) in their community. Recent and future development trends in Union County are illustrated below
in Table 2.2-1 below. Future development located within a high-risk area are also noted in Table 2.2-1. For more
information on the plans for new and future development, see each municipal narrative, under Land Use, Development,
and Growth located in Appendices Volume | — Jurisdictional Information.

Table 2.2-1 Recent and Future Development, by Municipality

Municipality New and Future Development

Berkeley The Terrace at Berkeley Heights was completed in 2021. This development contains 20 units and is not located within the
Heights floodplain. Additionally, construction of Woodcrest at Berkeley Heights, a luxury 55+ rental apartment community of 196 units
Township as well as Modera Berkeley Heights, a 173-luxury apartment community at 1 Lone Pine Drive, was recently completed. Another

development, Berkeley Crossing by Elite properties consisting of two developments of 10 and 45 units, was opened. The Toll
Brothers’ 67 luxury Carriage Homes and Condos, including 20 affordable-housing condos, at 110 Roosevelt Avenue was
completed. Most recently completed in 2025 was the Clarus, a mixed-use development with 211 total units, including 32
affordable housing units, located between Lone Pine and Sherman Avenues. This development is located within the regulatory
floodplain.

The Park, a 12-storey corporate park consisting of offices, 328 rental residential units and parking lots, is undergoing construction.
It is located in the Interstate 78 corridor.

Clark A luxury apartment complex at 35 Walnut Avenue was completed in mid-2023. The development includes 177 units including 28

Township affordable units. The complex is near the Rahway River but not located within the floodplain. The township reports that the
development could worsen runoff impacts downstream. Completed in 2023 was a 48-unit development on Raritan Road. This is
located higher up and not in the floodplain. Also completed in 2023 was the Hyatt Hills golf course at 1300 Raritan Rd. Union
County has begun planning the Clark Reservoir Project, a project to preserve the natural landscape of the Clark Reservoir while
adding recreational amenities like walking paths, duck boats, and a fishing pier.

No future development identified by the municipality.
Cranford Apartments at 750 Walnut were recently constructed. These are 272 units on over 38 acres. There are three buildings. In addition,
Township there are also two commercial warehouses. Post-lrene there was a nearly 300-unit development at 235 Birchwood. The street
here floods due to the creek that runs along it. There is a catch basin, but it has not been tested yet by a severe storm. The multi-
unit development at 235 Birchwood falls within the NJ Inland Design Flood Elevation zone which is FEMA’s 1% annual chance
floodplain + 3 feet (NJFloodMapper).

On South Avenue between High Street and Walnut Avenue, there is going to be a four-story mixed-use development going in. It
falls within the flood zone. On Chestnut Street, another brownstone is going in, there will be parking on the first floor and
residential above it. Around 30 units will be constructed. Additionally, the township got its next round of state affordable housing
obligation and has a redevelopment zone.

Elizabeth City = There has been significant development in the City of Elizabeth. It has included 10 affordable units at 823-827 East Jersey Street;
eight two-family dwellings at 100 First Street; two warehouse building consisting of 300,000 SF at 827-907 Newark Avenue; 17
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Municipality New and Future Development

Fanwood
Borough

Garwood
Borough

Hillside
Township

Kenilworth
Borough

Linden City

Mountainside
Borough

New
Providence
Borough

2.0-3

dwelling units at 308-312 West Jersey Street; 20 affordable units at 828 East Jersey Street; four warehouse buildings consisting
of 277,440 SF at Tern Landing; 122,446 SF self-storage building at 165 Division Street; 86 dwelling units at 705-713 Newark
Avenue; 61 dwelling units at 538-550 Morris Avenue; 9 two-family dwellings at 111-121 Miller Street; 12 dwelling units at 30-34
Bank Street; 12 dwelling units at 731-735 New Point Road; and 267 dwelling units and 11,000 SF commercial space at 100 Union
Street called the Vinty.

There is also substantial anticipated development in Elizabeth. This includes a 148-room hotel at 33-37 West Grand Street; 10
affordable units at 1033-1039 East Jersey Street; 7 dwelling units and 940 SF retail at 140 Jefferson Avenue; 12 dwelling units at
26-30 Elm Street; 94 dwelling units, 2,131 SF retail, and 2,789 SF bakery at 581-599 Pennsylvania Avenue; 164,352 SF warehouse
with 8,774 SF of office at 711 Lidgerwood Avenue; 145 dwelling units and 14,600 SF of commercial at 59-81 & 74-82 Livingston
Street; a 102-seat restaurant at 735-739 Edgar Road; 19 dwelling units at 420-242 Westminster; 19 dwelling units at 225-229
Broad Street; 16 dwelling units at 424-432 Rahway Avenue; 78 dwelling units at 69-73 West Jersey Street; 16 dwelling units at
463-467 Madison Avenue; 27 dwelling units and 5,960 SF medical office at 748-762 Spring Street; 14 dwelling units and 600 SF
retail at 836-842 Spring Street; 24 dwelling units at 170-176 First Street; and a 258-unit apartment building with approximately
3,000 square feet of retail space at 250 Union Street.

Recent development includes three locations. 40 S Ave which is a mixed-use construction with 30 residential units. The new
development Soho is a four-story development with approximately 80-100 residential units along with commercial units on the
bottom. Carano Square on 105 S. Ave is two buildings with over 150 units. All three locations experience no flooding.

There is one mixed-use development going in at 383 S. Ave. This will include about 15-20 residential units and is outside the flood
zone.
296 luxury apartments, called Vermella, were completed at 450 South Avenue.

There is anticipated development at 15-31 North Avenue and 75-93 North Avenue. At the latter, plans for an apartment building
have been approved.

An outdoor pool at Central Avenue and a new library at Memorial Drive began construction in 2025. The Spray Park Phase of the
outdoor pool project opened in August 2025, and pool construction began in mid-September 2025. The police department will
expand into the existing library, while ground broke for the new library in August 2025.

At 1350 Liberty Avenue, senior housing with an anchor tenant will be constructed. It is outside the flood zone.
No recent development identified by the municipality.

The former Merck & Co. campus in Kenilworth will be converted to a data center and research facility. This redevelopment will
be known as the NEST campus. The plan for this development has been approved but the final agreement is not complete. PSE&G
will be readying the area’s electrical infrastructure to support the extensive energy needs of the facility. Additional anticipated
development includes a 165-unit apartment building which has been approved near Michigan and Galloping Hill. The
development includes about 15 affordable units and is not located in the floodplain.

New residential properties were built at North Wood Avenue, South West Avenue, and West Elizabeth Avenue. However, none
of these are in a floodplain.

The Walmart at Legacy Square will be redeveloped into the largest Walmart in the country. It is not located in a regulatory
floodplain.

In 2024, the borough constructed a new Department of Public Works facility along Route 22. The project cost $2 million and
was funded through the sale of land on Mountain Avenue which is to be the site of the Park West condominium complex. Park
West at Mountainside is a 36- unit townhome condominium development located near Mountainside Avenue and New
Providence Road in the south of town. The development is currently in the final stage of construction and expected to be
completed in 2025. This complex is not located in the floodplain.

Anticipated development includes a 20-lot subdivision of single-family homes off Route 22 which has obtained planning board
approval. Not located within the floodplain.

Development under construction includes the “Bard site” (111 Spring St) along the Salt Brook. This is a townhouse and multifamily
development consisting of 192 units, including a 20% set-aside for affordable units. There is flooding and wetlands around the
creek area of the site, but this flooding does not impact the development area. The site was required to meet new DEP standards.
Another development, called Riverbend, consisting of 22 townhome units (4 of which are affordable), was recently completed.
This development is located in the floodplain. Additional development includes the Lantern Hill Senior Living Community on
Mountain Avenue, an assisted living facility which has been expanded over the years. The most recent expansion has received
approval but has not yet begun construction. This development is not located in the floodplain.

2.0 HMP REVIEW, EVALUATION, AND IMPLEMENTATION
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Municipality New and Future Development

Plainfield City

Rahway City

Roselle
Borough

Roselle Park

Borough

Scotch Plains
Township

A Daycare Center (165 South St) is expected to be completed in 2025; however, it is not in floodplain. An additional Nursing
Home in the floodplain was recently approved for expansion at 144 Gales Drive. During Hurricane, lda several people required
rescue from this location. The Borough has since attached a 12k platform to its high-water rescue vehicle to ensure accessibility
to the elderly. A site plan application has been submitted for 121 Chanlon Road in the town’s affordable housing overlay zone.
The development will consist of 109 units with 20% set aside for affordable housing. This development is not in an existing
floodplain. As previously stated, an expansion to the Lantern Hill Senior Living Community was approved in 2023. This will be
the final phase of development for the complex. This expansion has yet to begin construction but once complete, it will contain
an additional 444 independent living units. This site, however, is not located in a floodplain. In 2024, New Jersey American
Water begun work on replacement of approximately 3,200 feet of aging water main in New Providence. The company will
upgrade the aging water lines that were installed as far back as the 1900s with new 16-inch ductile iron main along South Street
/ County Road 647 from Springfield Avenue to Central Avenue. The project also includes replacing fire hydrants and utility-
owned service lines along the pipeline route. Additionally, New Jersey American Water will replace any customer-owned service
line that has been identified as lead or galvanized as part of a statewide initiative to remove all lead and galvanized service lines
by 2031.

11 residential complexes were developed on South Avenue. These are not located in a regulatory floodplain.

The DEP has restricted any residential development beyond 1000 North Avenue, because of increased flood risk. Other planned
developments include: 11 residential buildings on South Avenue, four complexes along East 3™ Street, and developments on
Roosevelt Avenue and Watching Avenue. None of these developments will be located in a regulatory floodplain.

In 2023, Merck relocated their headquarters back to their campus in Rahway, NJ. Over the company’s nearly 120-year history in
Rahway, the 200-acre site, which extends into Linden, expanded from one manufacturing plant to approximately 100 buildings.
The recent developments include a multipurpose auditorium, additional parking and a $450 million learning and manufacturing
facility. Other major developments include the construction of several multi-family residential developments including
Brownstones Phase 1 and The Mint 2. The Brownstones Phase 1, the first of two proposed phases, is situated at 1901 Elizabeth
Avenue and consists of 298 residential units. The Mint 2, the second of two phases, is situated at 84 Monroe Street and consists
of 109 residential units.

Vermella Rahway, which is situated along Essex Street, broke ground in 2024 and is expected to open for leasing in 2026.
Vermella Rahway consists of 164 residential units. Glendennings Homes is a public housing community located along
Capobianco Plaza and is managed by the Rahway Housing Authority. This development consists of 112 units and is scheduled to
be completely replaced in several phases over the next few years. While the unit count will remain the same, the project aims
to modernize the existing housing units and improve living conditions for residents.

There have been a few recent developments in the past five years. There were 953 apartments built on Pine Street, where certain
sections of the area are within the FEMA flood zone. On 4" and Chestnut, 31 one-bedroom apartments were built outside of the
flood zone. 1100 Spruce Street has 195 units built recently but it is outside of the flood zone as part of a five-story apartment
building.

In the next five years, there are three anticipated developments. On the 100 block of West Avenue, the new borough hall will be
constructed. 135 units are expected to be built at the Top Line Property on 1%t Avenue as part of a five-story apartment building.
There will also be 30 units included in a new development on 792 East 3¢ Street.

Several dispensaries were opened in the Meridia block on Westfield Avenue.

A 400-unit mixed-use development and two buildings comprising 300 units are being planned at Westfield Avenue. These
developments are located close to a regulatory floodplain. Additionally, the entire Meridia block will be undergoing
redevelopment.

The township’s Third Round Affordable Housing settlement required the township to rezone several properties and areas to
permit housing at a higher density to fulfill affordable housing requirements. As required by the settlement agreement, 228
residential units are under construction on Terrill Road at the former Parker Gardens site (now Orchid Park) and 200 residential
units were constructed on Route 22 at the former Bowcraft site (now Glenside). Furthermore, the township is currently planning
towards addressing its fourth-round state-mandated affordable housing obligations received in October 2024. The township is
seeking to satisfy as much of their affordable housing obligations as possible in the downtown area to protect their well-
established residential neighborhoods. There have been several projects (mixed-use, residential, and commercial) that have been
constructed or are currently under construction downtown. The township’s Housing Element and Fair Share Plan is due on June
30, 2025.

2.0 HMP REVIEW, EVALUATION, AND IMPLEMENTATION 2.0-4
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Municipality New and Future Development

The NJDEP’s new Flood Hazard Area (FHA) and Stormwater Management Rules, adopted in July 2023, put a significant portion of
the township’s downtown and other parts of town in the regulated floodplain. A mixed-use downtown redevelopment project
spread across approximately nine acres area in Downtown Park Avenue toward U.S. Highway Route 22 is planned. The
redevelopment plan includes the relocation of the township’s Emergency Services (Police, Fire, OEM, Fire/EMS), currently located
in a floodplain, to township-owned property on Plainfield Avenue where a new state of the art combined facility will be
constructed. The facility is not planned in a location prone to flooding. Additionally, the township is working with a developer to
sell several large parking lots to reduce impervious surfaces and mitigate flooding in the area. Any projects that have been
constructed recently, are in the process of construction, or that will be constructed need Individual Permit approval from the

NJDEP.
Springfield A recent apartment complex was completed with retail underneath on Mountain Avenue to Church Mall. A development project
Township called The Metropolitan was built on Millourn Avenue with 240 units. The next development of 32 units is on the Church Mall.

Both developments are outside the flood zone.

Scotty’s Pub on Morris Avenue has been sold, and it is going to be a 55+ community with about 30 units. This area is outside the
flood zone.

Summit City Primarily redevelopment of business and corporate districts, but there is no large-scale development that added a large number
of units.

The township is pretty built out, so no large-scale developments are coming. A few redevelopments are happening. The old
firehouse is one of them as the firehouse has to move simply due to age. Tyrconnell Housing will add 28 new units. This is Morris
and River Road. This area does not flood.

Union None identified at this time by the municipality.

Township

Westfield Two multi-family units have been constructed. The Montessori building contains apartments, and in order to address affordable
Town housing, four to six large apartment buildings were constructed downtown.

Approved in 2023, a large project called One Westfield Place will feature new housing, retail, and office properties.
Winfield The township is built out. Due to the unique nature of landownership in the town almost no new development is allowed,
Township although residents can make some improvements.

CHANGES IN LAND USE/LAND COVER

Land use/land cover within Union County has remained relatively consistent since the last HMP Update, which used New
Jersey Department of Environmental Protection (DEP) 2012 data. According to Table 2.2-2 Land Cover Changes Since 2015
In Union County, the County’s urban footprint decreased by less than 0.1%. Local and state protections ensure that this
type of development does not increase flood, wind, or earthquake risk to existing or new property owners.

Table 2.2-2 Land Cover Changes Since 2015 in Union County

Land Cover Type m Percent Change 2020 (Acres) Percent Change

Agriculture 86.6 0.4% 79.8 -7.9%
Barren Land 778.6 12.1% 868.1 11.5%
Forest 6,082.8 -1.0% 6,007.1 -1.2%
Urban 55,689 0.0% 55,723.4 <1%
Water 1,910.9 -1.6% 1,908.2 <1%
Wetlands 2,903.3 0.1% 2,864.8 -1.3%

Source: New Jersey DEP DOIT BGIS 2025 Land Use/Land Cover 2020 Update. This report was developed using New Jersey Department of Environmental
Protection Geographic Information System digital data, but this secondary product has not been verified by New Jersey DEP and is not state-authorized
or endorsed.

In New Jersey, housing and land use have been significantly impacted by affordable housing litigation and subsequent
legislation. The Mount Laurel IV Declaratory Judgment Process commenced in 2015 as a result of the responsibility for
determining municipal affordable housing obligations and implementation of municipal housing elements and fair share
plans pursuant to the Fair Housing Act being placed under the jurisdiction of the State Supreme Court, in response to a
failure by the State Council on Affordable Housing to adopt updated Substantive and Procedural Rules and lack of a
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legislative solution. As the Declaratory Judgment Process continues, increasing numbers of municipalities in Union County
and other areas of the State are reaching settlements with the Fair Share Housing Center and are adopting amended third
round housing elements and fair share plans which describe municipal affordable housing obligations through 2025.

2.3 HMP EVALUATION: CHANGES IN PRIORITIES

This section reflects changes in priorities, including HMP Goals and Objectives and Hazard Identification.

CHANGES IN HMP GOALS AND OBIJECTIVES

One of the first steps in updating this HMP was to meet with the Steering Committee and review the 2021 HMP Goals,
which are general guidelines that explain what Union County wants to achieve through this plan. Goals are expressed as
broad policy statements representing desired long-term results. Objectives are well-defined intermediate points in the
process of achieving goals and are generally coterminous with strategies. Mitigation Actions are the specific steps (projects,
policies, strategies, and programs) that advance a given objective. They are highly focused, specific, and measurable.

After evaluating the previous HMP goals, the Steering Committee discussed what has occurred in Union County since the
last plan update and maintained the 2021 HMP Goals and Objectives continue to address the risk that the County faces
and therefore did not make any changes to the Goals and Objectives. The Steering Committee highlighted the importance
of data sharing and collaboration with other counties. The Goals and Objects for the 2026 Union County HMP are listed in
Table 2.3-1 HMP Goals and Objectives.

Table 2.3-1 HMP Goals and Objectives

Goal 1: Objective 1.A: Increase awareness of risks and understanding of the advantages of mitigation
Improve education and outreach efforts by the general public and local government officials.
regarding potential impacts of hazards and the = Objective 1.B: Increase local government official awareness regarding funding opportunities for
identification of specific measures that can be = mitigation.
taken to reduce their impact. Objective 1.C: Increase local government official awareness regarding opportunities for

participation in and contributing to future Plan updates.

Goal 2:
Improve data collection, use, and sharing to
reduce the impact of hazards

Objective 2.A: Improve availability of the county and participating municipalities to collect data
related to all relevant hazards for use in future planning efforts.

Objective 2.B: Provide government officials and local practitioners with educational
opportunities and information regarding best practices for hazard mitigation planning, project
identification, and implementation.

Objective 2.C: Acquire and maintain detailed data regarding critical facilities such that these
sites can be prioritized and risk-assessed for possible mitigation actions.

Goal 3:
Improve capabilities, coordination, and
opportunities at municipal and county levels
to plan and implement hazard mitigation
projects, programs, and activities.

Goal 4:
Pursue opportunities to mitigate repetitive

and severe repetitive loss properties and other

2.0 HMP REVIEW, EVALUATION, AND IMPLEMENTATION

Objective 3.A: Continue support of hazard mitigation planning, project identification, and
implementation at the municipal and county level.

Objective 3.B: Support increased NFIP/CRS participation.

Objective 3.C: Support increased integration of municipal/county hazard mitigation planning
and floodplain management with effective municipal/ county zoning regulation, subdivision
regulation, and comprehensive planning.

Objective 3.D: Elicit and support efforts to address shortcomings in existing laws, programs, and
administrative rules related to hazard mitigation.

Objective 3.E: Provide for user-friendly hazard-data accessibility for mitigation and other
planning efforts and for private citizens.

Objective 3.F: Provide direct support, where possible, to municipal mitigation programs.
Objective 3.G: Provide opportunities for neighboring communities, agencies, businesses,
academia, nonprofits, and other interested parties to be involved in the plan updateprocess.
Objective 4.A: Facilitate development and timely submittal of project applications meeting state
and federal guidelines for funding (1) for RL and SRL properties and (2) for hardening/
retrofitting infrastructure and critical facilities with highest vulnerability ratings.
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e e

appropriate  hazard mitigation projects, Objective 4.B: Maintain and enhance local planning and regulatory standards related to future
programs, and activities. development and investments.
Goal 5:

Mitigate High Hazard-Potential Dams within = Objective 5.A: Repair or rehabilitate high hazard-potential dams.
the County

CHANGES IN HAZARD RANKINGS

The hazards the Steering Committee decided to evaluate as part of this plan update are listed in Table 2.3-2 Hazard
Identification Crosswalk. In the initial phase of the planning process, the Steering Committee evaluated the hazards
profiled in the 2021 plan and determined that the same 16 natural hazards and 10 human-caused hazards from the 2021
plan should be profiled for the 2026 HMP. However, the ranking of the 26 hazards changed slightly from the previous plan,
which were reevaluated by the Steering Committee in the Spring of 2025. Table 2.3-2 Hazard Ranking Crosswalk details
the changes in hazard ranking from 2021 to 2026.

Table 2.3-2 Hazard Ranking Crosswalk

2021 Hazards Profiled 2021 Hazard Ranking 2026 Hazard Ranking

Natural Hazards

Dam Failure Medium Medium
Drought Medium Medium
Earthquake/Geological Low Low
Erosion—Hurricane/Nor’easter/Coastal Storm Medium High*
Extreme Temperature—Cold High High
Extreme Temperature — Heat High High
Flood High High
Hail Medium Medium
High Wind — Straight-Line Winds High High
High Wind — Tornado Medium Low*
Landslide (non-seismic) Low Low
Severe Storm — Lightning Low Low
Severe Storm — Winter Weather . .
(Includes Ice Storm) High High
Storm Surge —Hurricane/Nor’easter/Tropical Storm High High
Wildfire Low Medium*
Hazardous Materials Release — Fixed Site High High
Hazardous Materials Release — Transportation High High
Animal Disease Low Low
Civil Unrest Medium Medium
Cyber Attack High High
Economic Collapse Medium Medium
Nuclear Hazards Medium Medium
Pandemic High High
Power Failure High High
Terrorism High High

Notes:

Impacts from Climate Change and Sea Level Rise are addressed in each applicable hazard.
* hazard ranking change
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2.4 HMP IMPLEMENTATION: PROGRESS IN LOCAL MITIGATION EFFORTS

As required by FEMA, Union County and its 21 municipalities completed an evaluation of the mitigation strategies and
actions from the 2021 plan and reported on the status of each, either as Ongoing, Completed, or Withdrawn. The table
below highlighted completed mitigation actions since the last plan update in 2021.

Jurisdiction

Berkeley Heights
Township
Berkeley Heights
Township

Berkeley Heights
Township

Berkeley Heights
Township

Clark Township

Clark Township

Clark Township

Cranford Township

Cranford Township
Cranford Township

Cranford Township

Cranford Township

Cranford Township

Table 2.4-1 Municipal Mitigation Strategy Summary

Completed

Action #

Action 01-01

Action 01-02

Action 01-04

Action 01-05

Action 02-01

Action 02-02

Action 02-03

Action 03-02

Action 03-03

Action 03-05
Action 03-06

Action 03-07

Action 03-08

Completed Action Name

Acquire Homes at Robin's Avenue and
Springfield Intersection.

Flood-proof Town Hall Building Which
Houses Police Department/Data Storage.
Upgrade and Improve the Stormwater
Management System for the Berkeley Hall
Nursing Home.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the

Stormwater Management Rules at N.J.A.C.

7:8, Adopted March 2, 2020.

Purchase and Install Generators for Police
Station and Fire Station Headquarters and
Fire Station #2.

Repair, Remove, or Rehabilitate the
Robinson's Branch Reservoir Dam.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the

Stormwater Management Rules at N.J.A.C.

7:8

Upgrade and Improve the Stormwater
Management System for the Municipal
Building Which Houses the Police
Department.

Purchase and Install Backup Generator for
Fire Department.

Upgrade Gate System at Hansel's Dam.

Inflow and Infiltration Phase 1

Cranford Avenue Drainage Improvements

Kensington Avenue and Edgar Avenue
Drainage Improvements
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Completed Action Description

Acquire homes at Robin's Avenue and Springfield
intersection.

Flood-proof Town Hall Building which houses Police
Department/Data Storage.

Upgrade and improve the stormwater management
system for the Berkeley Hall Nursing Home.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental community needs. The sample
ordinances located in Appendix D of the New Jersey
Stormwater Best Management Practices Manual.
Purchase and Install Generators for Police Station and
Fire Station Headquarters and Fire Station #2.

Repair, remove, or rehabilitate Robinson's Branch
Reservoir Dam, a High-Hazard Potential Dam, located
along Robinson's Branch.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Storm-water management system upgrade and
improvement for the Municipal Building which houses
the Police Department.

Purchase and Install Backup Generator for Fire
Department.
Upgrade gate system at Hansel's Dam.

Installation of approximately 3,000 LF of storm
conveyance pipe and associated drainage structures.
Improvements include roadway reconstruction, milling
and paving, HMA overlay, base repair, curb installation,
modular block retaining walls, construction of ADA-
compliant ramps, upgrading inlets with eco curb pieces,
driveway replacement, grading and drainage
improvements

Installation of approximately 850 LF of storm
conveyance pipe and associated drainage structures.
Improvements also included, milling and paving, HMA
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Jurisdiction

Completed
Action #

Completed Action Name

Completed Action Description

Elizabeth City

Elizabeth City

Elizabeth City

Elizabeth City

Elizabeth City

Elizabeth City

Fanwood Borough

Garwood Borough

Hillside Township

Kenilworth Borough

Kenilworth Borough

Linden City

Linden City

2.0-9

Action 04-01  Upgrade and/or Repair Ursino Dam.

Upgrade the South Second Street Pump
Station, Install a New Generator and

Action 04-02  Improve Local Storm Sewers.

Upgrade and Repair Storm Drains and
Sewers along Decker Ave.

Conduct a Citywide Public Communication
Campaign to increase Emerging Disease
Outbreaks and Epidemics.

Action 04-03

Action 04-04

Construct an Emergency Response
Action 04-05 = Ambulance Canopy.
Continue to Revise Municipal Stormwater
Control Ordinances as New State
Regulations are Adopted.

Action 04-06

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8

No completed mitigation actions since 2021.

Action 05-02

No completed mitigation actions since 2021.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey

Action 08-01 .
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8
Improve Maintenance of Brook near GSP

Action 08-02

Action 09-02 = Flood-proof Department of Public Works
Restore Wetlands, Conduct Drainage

Action 09-06 = Improvements, and Conduct Bird Surveys

Near Marshes Creek

overlay, base repair, curb installation, and construction
of ADA-compliant ramps.
Upgrade and/or repairs of the local dam.

Upgrade the South Second Street Pump Station, install a
new generator and improve local storm sewers to get
more flow to the station to control flooding and provide
for continuity of service at the pump station during
power failure.

Upgrade and repair of storm drains and sewers along
Decker Ave. to eliminate backups.

Conduct a citywide public communication campaign to
increase emerging disease outbreaks and epidemics.
Provide links from the Centers for Disease Control and
Prevention (CDC) and Food and Drug Administration
(FDA) and links regarding vaccinations to reduce illness
and death.

Construct an emergency response ambulance canopy to
provide overhead protection for emergency vehicles
during severe winter weather events.

The City updated their stormwater ordinances based on
Appendix D: Model Stormwater Control Ordinance for
Municipalities of the New Jersey Stormwater Best
Management Practices Manual to Reflect Amendments
to the Stormwater Management Rules at N.J.A.C. 7:8,
Adopted March 2, 2020. As new sample ordinances
come out, the City should continue to update their
stormwater

ordinances.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

There is a 10-foot-wide area that requires minor
cleaning. It is located near a repetitive loss area where
water comes off the parkway. The area was last cleaned
out about 15-20 years ago

Flood-proof Department of Public Works.

In coordination with Rutgers University, restore
wetlands, conduct drainage improvements, and conduct
bird surveys near Marshes Creek.
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Jurisdiction

Completed
Action #

Completed Action Name
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Completed Action Description

Linden City
Linden City

Linden City

Linden City

Mountainside
Borough

Mountainside
Borough

Mountainside
Borough

New Providence
Borough

New Providence
Borough

New Providence
Borough

Plainfield City

Action 09-07
Action 09-08

Action 09-09

Action 09-10

Action 10-01

Action 10-02

Action 10-03

Action 11-01

Action 11-02

Action 11-03

Action 12-01

Purchase a Backup Generator for City Hall.
Replace Range Road Bridge.

Acquire Repetitive and Severe Repetitive
Loss Residential Properties on Madison
Street, Main Street, Irene Street, Arthur
Street, and Parkway Avenue.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:

Install Emergency Backup Generator at
Mountainside Rescue Squad EOC (1399
Route 22 East).

Replace the Grate at the End of Charles
Street Creek.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8

Repair, Remove, or Rehabilitate the
Clearwater Detention Dam.

Replace the Mee Lane Pedestrian Bridge to
Allow for Continuity of Operations during a
Hazard Event.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8

Obtain Backup Power or Bury Lines for Fire
Station on Central Avenue.
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Back-up generator for City Hall.
Replace Range Road Bridge to eliminate flood risk.

Acquisition of Repetitive and Severe Repetitive Loss
Residential Properties on Madison Street, Main Street,
Irene Street, Arthur Street, and Parkway Avenue.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Install emergency backup generator at Mountainside
Rescue Squad EOC (1399 Route 22 East) to power the
entire building, allowing the rescue squad to provide
essential services during storms regardless of a major
power outage.

Install new grate at the end of Charles Street Creek to
address flood risk by maintaining flow of water and
clearing debris.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Repair, remove, or rehabilitate Clearwater Detention
Dam, a High-Hazard Potential Dam, located along Salt
Brook. Recently, some work was completed to the dam
to reduce the risk of dam failure and flooding. The
projects include cleaning out the emergency dam
spillway, gabion baskets, remove and replace trash
racks, and repaired the scour of the dam inlet and
outlets

Replace the Mee Lane Pedestrian Bridge with an
elevated and wider bridge that can accommodate
emergency vehicles. And be above the BFE. The
pedestrian bridge connects to the rear of the New
Providence High School and an upgraded bridge would
allow improved emergency response

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Obtain backup power or bury lines for Fire Station on
Central Avenue.
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Jurisdiction

Completed
Action #

Completed Action Name

Completed Action Description

Plainfield City

Plainfield City

Plainfield City

Rahway City

Rahway City

Roselle Borough

Roselle Park Borough
Roselle Park Borough
Roselle Park Borough
Roselle Park Borough

Roselle Park Borough
Roselle Park Borough

Roselle Park Borough

Roselle Park Borough

Roselle Park Borough

Roselle Park Borough

Roselle Park Borough

Scotch Plains
Township
Scotch Plains
Township
Scotch Plains
Township

2.0-11

Obtain Backup Power or Bury Lines for Fire
Station at Bergen and 3rd.

Obtain Backup Power or Bury Lines for Fire
Station at South Avenue and Belvedere.
Install emergency generator at Warming
Center (Welcome Center) at Senior Citizens
Building - 400 East Front St.

Action 12-02

Action 12-04

Action 12-06

Update the City's Flood Damage Prevention

. Ordinance to Conform to NJDEP's Model
Action 13-01 .
Ordinance Standards.
Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8
No completed mitigation actions since 2021.

Action 13-02

Flood-proof the Chestnut Street Fire

Action 15-01 .
Station.
Action 15-02 @ Flood-proof the Lorane Fire House.
. Retrofit Roof to Meet Current High Wind
Al 15-
ction 15-03 Standards on the Faitoute Fire House
Action 15-05 @ Mitigate Flooding of the Sherman School.
. Obtain Backup Power to the Roselle Parks
Action 15-06 Middles School.
Action 15-07 Obt.aln Backup Power for and Retrofit the
Aldine School.
. Obtain Backup Power for and Retrofit
Action 15-08 Roselle Park High School.
Impact Harden and Retrofit Roofs on 4
Action 15-10 = Schools Located on West Grant Ave (2
Facilities), Laurel Ave, and Chestnut Ave.
Rebuild Trash Racks with Stronger Material
Action 15-11  to Prevent Debris from Clogging Drains at
the Walnut St. Basin.
Action 15-12 @ Join CRS Program.
Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
. Municipalities of the New Jersey
Action 15-13 Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8
Action 16-02 Install Generator at Municipal Building.
Action 16-03 ResFore Eroded Strear’f\banks Upstream of
Raritan Rd. Pump Station.
Action 16-04 Increase Drainage in the Southeast

quadrant of the Township near Ash Brook

Obtain backup power or bury lines for Fire Station at
Bergen and 3rd.

Obtain backup power or bury lines for Fire Station at
South Avenue and Belvedere.

Install emergency generator at Warming Center
(Welcome Center) at Senior Citizens Building - 400 East
Front St.

Update the city's Flood Damage Prevention Ordinance
to conform to NJDEP's model ordinance standards to
reduce flood risk and prevent flood damage in Rahway
City.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Flood-proof the Chestnut Street fire station.

Flood-proof the Lorane Fire House

Retrofit roof to meet current high wind standards on the
Faitoute Fire House
Mitigate flooding of the Sherman School.

Backup power to the Roselle Parks Middles School.
Backup power/retrofitting of the Aldine School.
Backup power/retrofitting of Roselle Park High School.

Impact Harden and retrofit roofs on 4 schools located on
West Grant Ave (2 facilities), Laurel Ave, and Chestnut
Ave.

Walnut St Basin (Rebuild trash racks with stronger
material to prevent debris from clogging drains).

Join CRS Program.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Install generator at municipal building.

Restore eroded streambanks upstream of pump station.

Address repetitive loss properties by increasing drainage
under bridge on Carriage Drive/Cellar Avenue (i.e.
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Jurisdiction

Completed
Action #

Completed Action Name
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Completed Action Description

Scotch Plains
Township

Springfield Township

Springfield Township

Springfield Township

Springfield Township

Summit City

Summit City

Summit City

Summit City

Summit City

Summit City

Summit City

Summit City

Action 16-06
Action 17-01

Action 17-02

Action 17-03

Action 17-04

Action 18-01

Action 18-04

Action 18-07

Action 18-08

Action 18-09

Action 18-10

Action 18-11

Action 18-12

Reservation to Mitigate Flooding to the
Surrounding Repetitive Loss (RL) Properties.
Upgrade EOC.

Purchase and Install a Backup Generator for
Independence Way to Ensure Continuity of
Operations at the Springfield Senior
Citizens Housing Facility.

Purchase and Install a Generator at the
Freeman Apartments at 41 Hillside Avenue.

Purchase a Light Tower to Help the
Department of Public Works (DPW) Provide
Essential Services During Emergencies and
Nighttime Hours.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8, Adopted March 2, 2020.

Purchase and Install a Backup Generator for
the Department of Public Works.

Improve Drainage/Conveyance Along
Plymouth Road, Memorial Field House,
Laurel Avenue, Community Pool, Waldron
Avenue, Kent Place Boulevard, Edgemont
Avenue, and W End Avenue.

Retrofit and Reconstruct the Fire
Department Building.

Construct Spillway Improvements at River
Road.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8, Adopted March 2, 2020.

Retrofit and Reconstruct the Fire
Department Building.

Construct Spillway Improvements at River
Road.

Conduct a Full Tree Survey/Inventory
Assessment Along City ROWs.
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sediment
removal).
Upgrade EOC.

The Springfield Senior Citizens Housing Facility is located
on Independence Way. A backup generator is necessary
to ensure the safety of the residents in the facility
during a disaster, despite a power outage.

Purchase and install a generator as the Freeman
Apartments at 41 Hillside Avenue to ensure continuity of
operations at the facility during a disaster, despite a
power outage.

Purchase a light tower to help DPW provide essential
services during emergencies and nighttime hours.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental and community needs. The sample
ordinance is located in Appendix D of

the New Jersey Stormwater Best Management Practices
Manual.

Backup generator for the Department of Public Works.

Improve drainage/conveyance along Plymouth Road,
Memorial Field House, Laurel Avenue, Community Pool,
Waldron Avenue, Kent Place Boulevard, Edgemont
Avenue, W End Avenue.

Retrofit and reconstruct the Fire Department Building to
prevent wind damage and ensure continuity of
operations during storms.

Construct spillway improvements at River Road to
reduce flooding.

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental and community needs. The sample
ordinance is located in Appendix D of

the New Jersey Stormwater Best Management Practices
Manual.

Retrofit and reconstruct the Fire Department Building to
prevent wind damage and ensure continuity of
operations during storms.

Construct spillway improvements at River Road to
reduce flooding.

The City Forester completes an annual windshield
survey of the City-owned trees annually. Due to
significant impact from storms over the last decade, a
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Jurisdiction

Completed

Action # Completed Action Name

Completed Action Description

Union Township

Union Township

Union Township

Union Township

Union Township

Union Township

Union Township

Union Township

Union Township

Westfield Town

Westfield Town

Winfield Township

Winfield Township

Union County

2.0-13

Action 19-01 = Upgrade and Improve Stormwater
Management System for Carol Road,
Audrey Terrace, Eleanor Terrace, Liberty
Avenue, Lori Court, and Mount Vernon
Road.

Action 19-02 = Harden and Retrofit Police Department.

Action 19-03 = Harden and Retrofit of Municipal Building.

Action 19-04 = Conduct all-hazards public education and
outreach program for hazard mitigation and
preparedness.

Action 19-05 = Purchase New Emergency Standby
Generator for Firehouse Headquarters.

Action 19-06 = Purchase New Emergency Standby
Generator for Senior Center.

Action 19-07 = Repair Retaining Walls on Various Streams
Throughout the Township.

Action 19-08 = Purchase New Emergency Standby
Generator for Police Department.
Action 19-09 = Repair Irvington Branch Retaining Wall.

Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey

Action 20-01 = Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8, Adopted March 2, 2020.

Implement the Mitigation Actions from the

Resiliency Guidelines prepared by the
Action 20-02 = Center for Climate and Energy Solutions
(C2ES) to Adapt to Future Extreme Heat
and Flooding Hazards.
Update Municipal Stormwater Control
Ordinance Based on Appendix D: Model
Stormwater Control Ordinance for
Municipalities of the New Jersey
Stormwater Best Management Practices
Manual to Reflect Amendments to the
Stormwater Management Rules at N.J.A.C.
7:8
Upgrade Facilities for Potential Heating and
Cooling Centers to Protect Persons from
Extreme Temperature Events.

Action 21-01

Action 21-02

No completed mitigation actions since 2021.

full assessment will be done upon completion of the
City’s GIS system scheduled to take place in 2021.
Stormwater management system upgrade and
improvement for Carol Road, Audrey Terrace, Eleanor
Terrace, Liberty Avenue, Lori Court, and Mount Vernon
Road.

Hardening/retrofitting of Police Department.
Hardening/retrofitting of Municipal Building.

Conduct all-hazards public education and outreach
program for hazard mitigation and preparedness.

New Emergency Standby Generator — Firehouse
Headquarters
New Emergency Standby Generator — Senior Center

Repair retaining walls on various streams throughout
the Township to ensure they remain functional during
future flood events.

New Emergency Standby Generator — Police Department

Irvington Branch Retaining Wall Repairs

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental and community needs. The sample
ordinance is located in Appendix D of

the New Jersey Stormwater Best Management Practices
Manual.

The town will review the resiliency guidelines prepared
by the Center for Climate and Energy Solutions (C2ES)
and implement the mitigation actions to adapt to power
outages, extreme heat, and flooding

The sample ordinance represents the minimum
standards and expectations, except where noted
otherwise. A municipality may choose stronger or
additional measures in order to address local water
quality and flooding conditions as well as other
environmental

Upgrade facilities for potential heating and cooling
centers to protect persons from extreme temperature
events. Facilities under consideration are the Senior
Center and Community Center.
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3.0 MITIGATION STRATEGY
3.1 OVERVIEW

The Mitigation Strategy outlined in Section 3.0 of this plan is Union County’s blueprint for reducing potential future losses
from hazards. The Mitigation Strategy provides information to guide county and municipal decision making regarding the
protection of community lifelines and critical facilities. The Mitigation Strategy consists of:

e Union County’s Hazard Mitigation Goals and Objectives that help guide the selection of activities that will mitigate
identified hazards and reduce future losses (located in Section 2.0); and

e Strategies that lead to the identification, evaluation, and prioritization of mitigation actions. The County’s
mitigation strategies are located in this section while each municipality’s mitigation strategies are located in
Appendices Vol. | — Jurisdictional Information.

The Steering Committee Kickoff Meeting, which occurred on May 9, 2024, began the discussion of updating the mitigation
strategy. The Steering Committee evaluated the previous HMP goals and objectives and revised them to reflect the current
risk and vulnerabilities that faces the County. The Steering Committee also decided the best planning methodology to
update the strategy is to individually discuss potential future risks affecting each community and develop specific
mitigation actions to address those risks using the New Jersey State Hazard Mitigation Plan’s 2024 Mitigation Action
Prioritization Tool (MAP-T). This section further describes the strategy in developing County and municipal mitigation
actions.

Section 3.0 Mitigation Strategy includes the following information:
e Hazard Mitigation Plan Goals and Objectives (Section 3.2)
e Evaluation and prioritization of mitigation actions (Section 3.3)
e The municipal mitigation strategy summary (Section 3.4)
e Union County’s mitigation actions (Appendices Volume I. Jurisdictional Information — 23. Union County)

3.2 HAZARD MITIGATION PLAN GOALS AND OBJECTIVES

As discussed in the previous section, Union County’s mitigation goals and objectives are the same as the 2021 update.

Table 3.2-1 HMP Goals and Objectives

Goal 1: Objective 1.A: Increase awareness of risks and understanding of the advantages of mitigation
Improve education and outreach efforts by the general public and local government officials.
regarding potential impacts of hazards and the = Objective 1.B: Increase local government official awareness regarding funding opportunities for
identification of specific measures that can be = mitigation.
taken to reduce their impact. Objective 1.C: Increase local government official awareness regarding opportunities for
participation in and contributing to future Plan updates.

Goal 2: Objective 2.A: Improve availability of the county and participating municipalities tocollect data
Improve data collection, use, and sharing to ' re|ated to all relevant hazards for use in future planning efforts.
reduce the impact of hazards Objective 2.B: Provide government officials and local practitioners with educational

opportunities and information regarding best practices for hazard mitigation planning, project
identification, and implementation.

Objective 2.C: Acquire and maintain detailed data regarding critical facilities such that these
sites can be prioritized and risk-assessed for possible mitigation actions.

Goal 3: Objective 3.A: Continue support of hazard mitigation planning, project identification, and
Improve capabilities, coordination, and implementation at the municipal and county level.
opportunities at municipal and county levels = Objective 3.B: Support increased NFIP/CRS participation.

3.0 MITIGATION STRATEGY 3.0-2



HAZARD MITIGATION PLAN 2026

e e

to plan and implement hazard mitigation Objective 3.C: Support increased integration of municipal/county hazard mitigation planning
projects, programs, and activities. and floodplain management with effective municipal/ county zoning regulation, subdivision
regulation, and comprehensive planning.
Objective 3.D: Elicit and support efforts to address shortcomings in existing laws, programs, and
administrative rules related to hazard mitigation.
Objective 3.E: Provide for user-friendly hazard-data accessibility for mitigation and other
planning efforts and for private citizens.
Objective 3.F: Provide direct support, where possible, to municipal mitigation programs.
Objective 3.G: Provide opportunities for neighboring communities, agencies, businesses,
academia, nonprofits, and other interested parties to be involved in the plan updateprocess.
Goal 4: Objective 4.A: Facilitate development and timely submittal of project applications meeting state
Pursue opportunities to mitigate repetitive and federal guidelines for funding (1) for RL and SRL properties and (2) for hardening/
and severe repetitive loss properties and other = retrofitting infrastructure and critical facilities with highest vulnerability ratings.
appropriate hazard mitigation projects, Objective 4.B: Maintain and enhance local planning and regulatory standards related to future
programs, and activities. development and investments.
Goal 5:
Mitigate High Hazard-Potential Dams within = Objective 5.A: Repair or rehabilitate high hazard-potential dams.
the County

3.3 EVALUATION AND PRIORITIZATION OF MITIGATION ACTIONS

When the Project Team met with the municipalities and the County, each mitigation action was discussed and updated
based on their current status. The status evaluation includes completed, ongoing, withdrawn, or new.

Completed: The County and each municipality established which mitigation actions were successfully completed over the
previous five-year cycle. For these completed actions, the County or municipality identified action details that may have
changed or expanded, such as scope, cost, and funding source. The 2025 HMP contains the most up-to-date information
provided for these actions, and the action will not be included in the mitigation actions table in future plan updates.

Ongoing: The Planning Team worked with the County and each municipality to reflect progress in the HMP
implementation. Ongoing mitigation actions are those that were started but not completed or not started. They are carried
forward from the 2021 plan into this plan update. In each municipal appendix, the reasoning for the ongoing status is
noted in the “Notes” column.

Withdrawn: The Planning Team also worked with the County and each municipality to pinpoint Withdrawn Mitigations
Actions, those that were included in the previous HMP but are no longer feasible, practical, or necessary to implement.
These typically are actions completed by another entity or actions combined with other actions but may also be actions
that did not retain political or fiscal viability.

New: The Planning Team worked with the County and each municipality to identify New Mitigation Actions to include in
the hazard mitigation planning process. These may be actions that were started but not discussed in previous HMPs or
actions that the County or municipality intends to start in the coming five years.

PRIORITIZATION OF MITIGATION ACTIONS

In addition to reviewing the status of each mitigation action, the Project Team worked with municipalities and the County
to prioritize all ongoing and new actions using the New Jersey State Hazard Mitigation Plan’s 2024 Mitigation Action
Prioritization Tool (MAP-T). Municipalities and the County reviewed their ongoing and new actions against MAP-T’s 14
criteria (Table 3.3-1) to evaluate the priority of the mitigation action. The more criteria that an action addresses, the higher
its priority becomes. Action prioritization rankings are Low (action meets less than 6 criteria), medium (action meets
between 7-11 criteria, and High (action meets above 11 criteria).
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Table 3.3-1 MAP-T’s Criteria and Description

Life Safety
Property Protection
Cost-Effectiveness
Political

Legal

Fiscal
Environmental
Social Vulnerability
Administrative
Hazards of Concern
Climate Change
Timeline

Community Lifelines

Protection of life and prevention of injury Consider adverse effects on one segment of the population.

Elimination and reduction of damage to structures and infrastructure. Consider development in the floodplain or high-
risk areas.

Commensurateness of cost of the action with the benefits achieved.

Public support and political will in support of the action. Consider any conflict with development pressures.

Authority to implement the action.

Capability to fund under existing program budgets, obtain authorization for a new budget, or acquire funding from
another source like a grant.

Potential environmental impacts of the action, compliance with environmental regulations, and co-benefits of the
action.

Benefits to socially vulnerable populations and underserved communities.

Personnel and administrative capabilities to implement the action and maintain it, capability to obtain outside help, and
alignment of the project’s scope and scale with the entity’s capabilities.

Mitigation of high-ranked hazards through the action.

Incorporation of climate change projections for the State into the action, designs to withstand/address long-term
conditions, and consistency with the State’s climate resilience goals.

Capability to complete the action in less than 5 years (within the planning horizon of the HMP).

Benefits that the action provides to community lifelines.

Other State and
Local Objectives

Advancement of other entity objectives, like capital improvements, economic development, environmental quality, or
open-space preservation, and support of policies of other plans and programs.

3.4 MUNICIPAL MITIGATION STRATEGY SUMMARY

This section provides a high-level summary for each municipality’s mitigation strategy. New to this plan is the “Mitigation
Statement,” which summarizes what each municipality has prioritized through hazard mitigation planning since the last
HMP in 2021 and their plan on what to prioritize for hazard mitigation in the next five years (2031). The Project Team
worked with the municipalities to develop their mitigation strategy statement, which is included in Table 3.4-1.
Additionally, the number of completed, ongoing, new, and withdrawn actions are also included in Table 3.4-1. For the full
municipal mitigation strategy, refer to each municipal appendix (Appendices Vol. | — Jurisdictional Information). As required
by FEMA, Union County and its 21 municipalities completed an evaluation of the mitigation strategies and actions from
the 2021 plan and reported on the status of each, either as Ongoing, Carried Forward, Completed, or Withdrawn. In
addition, the Planning Team worked with the County and each municipality to brainstorm New Mitigation Actions for
inclusion in this HMP update. For the 2026 HMP update, there are a total of 381 mitigation actions, with 63 New actions,
215 Ongoing actions, 82 Completed actions, and 21 Withdrawn actions. For more information on the mitigation strategy,
see Section 3.0 Mitigation Strategy.

This section provides a high-level summary for each municipality’s mitigation strategy. New to this plan is the “Mitigation
Statement,” which summarizes what each municipality has prioritized through hazard mitigation planning since the last
HMP in 2021 and their plan on what to prioritize for hazard mitigation in the next five years (2031). The Project Team
worked with the municipalities to develop their mitigation strategy statement, which is included in Table 3.4-1
Additionally, the number of completed, ongoing, new, and withdrawn actions are also included in Table 3.4-1. For the full
municipal mitigation strategy, refer to each municipal appendix (Appendices Vol. | — Jurisdictional Information).
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Table 3.4-1 Municipal Mitigation Summary

Berkeley
Heights
Township

Clark
Township

Cranford
Township

Elizabeth
City

Fanwood
Borough

Garwood
Borough

3.0-5

Mitigation Statement

Since the previous Hazard Mitigation Update, the Township of Berkeley Heights has
constructed a new Municipal Complex which hosts our Police Division, Library, Recreation
Department and finally our Buildings Department. In addition, our Township has prioritized
removing hazardous dead trees that would impact power loss and cleaned out waterways to
prevent flooding. During the next five years, the Township will be focusing on continuing the
above actions as mentioned above and also resident emergency notifications/preparedness
for significant weather and or terrorist events.

The Township of Clark continues to make investments in hazard mitigation. The Police
Department has been outfitted with rescue vests, and the Fire Department has purchased
additional boats and water rescue suits for high water rescues. Inspection and maintenance
of Pumpkin Patch waterway is completed twice per year. Storm water management is a critical
requirement for all construction and improvements within the Township of Clark. The
township is currently reviewing grant opportunities to consider improvements to the Pumpkin
Patch area to reduce flash flooding. Areas around Rahway Park are part of a larger plan
including numerous communities along the Rahway River.

Since the 2021 plan update, our flood mitigation strategy has prioritized enhancing
stormwater management systems and reinforcing critical infrastructure to reduce flood risks.
Over the next five years, we will focus on undertaking a river desilting projects to increase
water flow and transport capacity, expanding our stormwater management capabilities and
expanding green infrastructure to improve water absorption and reduce runoff. These
measures are crucial for safeguarding our community and ensuring resilience against future
flooding.

Since the 2021 plan update, the City of Elizabeth has focused on enhancing flood resilience,
improving emergency response capabilities and upgrading critical infrastructure to mitigate
natural hazard risks. Key completed actions include improving drainage systems, enhancing
backup power, increasing emergency response efficiency and responding to a global
pandemic. Over the next five years, the City of Elizabeth will continue to improve drainage
systems, implement an advanced emergency alert system, increase power resiliency, and
improve public outreach amongst other actions to safeguard the residents of Elizabeth.

The Borough of Fanwood continuously monitors and critiques all storms with an after-action
meeting with OEM officials. It continuously clears storm drains before and after events
throughout the Borough. All road projects, especially in flood prone areas, and extra inlets and
piping are added as needed to move water from the roadway. Prior to storms, all debris is
removed when needed. The Borough continues to educate the community about storm water
management and will spend up to $1,000.00 in education and other incidentals pertaining to
hazard mitigation. Currently, Forest Road Park building at 200 Forest Road is being updated
with storage space to include bedding, to act as a temporary shelter, and/or charging station
as needed. A whole building generator is also being installed in 2025. The historic train station
at 232 North Avenue will be used, as needed, as an information center. All evacuation routes,
which are county roads, are closely monitored and cleared as needed by the Borough of
Fanwood DPW and Union County DPW. The Borough will not assist in elevating structures.
The Borough is working on an update for its master plan, which is due to include a vulnerability
assessment.

Since the 2021 plan update, the Borough has made strides in strengthening its defenses
against natural hazards. We are adopting modern FEMA standards and reinforcing backup
power at key facilities, these efforts have laid the groundwork for a more resilient community.
Looking ahead, the Borough is setting its sights on the future—prioritizing initiatives that
confront the growing challenges of climate change, including rising sea levels. Over the next
five years, it plans to expand mitigation strategies by refining flood maps and implementing
state-of-the-art emergency alert systems. These actions reflect the Borough’s strong
commitment to protecting residents and supporting sustainable growth in an ever-changing
environment.

Actions
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# of Completed
# of Withdrawn

1 15 6 1
0 4 3 0
5 11 6 3
1 34 6 0
1 3 1 1
5 6 0 0

3.0 MITIGATION STRATEGY



HAZARD MITIGATION PLAN 2026

Jurisdiction Mitigation Statement

Actions

&
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1

# of Completed
# of Withdrawn

The township is working with the engineering and administration to develop a mitigation
strategy. This will include working with the Planning and Zoning Boards as well as the Township
Planner. American Water Company is in the process of replacing old water lines and

Hillside Elizabethtown Gas Company is replacing all old gas lines and meters. Request for assistance

Township from FEMA for the flume that runs from the Rahway River down Central Avenue and turns left
on Mertz Avenue was denied during Hurricane Ida; however, a maintenance plan is in place to
assure that there is no spillage and unrestricted flow. An application for the BRIC grant to
mitigate several roadways and a new OEM office were put on hold due to lack of funding.
Since the last update, the borough has continued to get funding to improve its OEM building.

Kenilworth It also has been working to identify and fix areas that experience flooding on a regular basis.

Borough The borough is working on an update for its master plan, which is due to include a vulnerability
assessment.
Since 2021, the City of Linden has initiated a comprehensive mitigation action strategy aimed
at strengthening its resilience against natural disasters and human-made hazards. This
strategy focuses on enhancing infrastructure, promoting sustainable development practices,

Linden City = and fostering community engagement to effectively reduce vulnerabilities and ensure the 3 12 6 4

well-being of its residents. The collaborative efforts of its various City Departments, as well as

other governmental partners and stakeholders within the private sector, have demonstrated

the City’s commitment to a safer and more sustainable future.

Since 2021, the Borough has been actively strengthening its commitment to hazard mitigation,

with a strong emphasis on reducing flood risks. A central initiative has been the

implementation of updated stormwater management ordinances designed to minimize

environmental impact and mitigate flooding. These measures are being incorporated into 0 4 3 0

both private and public development projects, promoting long-term resilience and

sustainability across the community. The Borough will continue to prioritize flood mitigation

in future development in both private development and government development.

Since 2021, the borough continued to review its commitment to hazard mitigation. The

borough has made investments in repairing and rehabilitating the Clearwater detention dam,

New upgraded pedestrian bridges that cross various waterways, and improved rescue equipment

Providence = operated by emergency services. The borough has also adopted new ordinances for 2 7 3 0

Borough stormwater management that intend to address flooding conditions and minimize
environmental impact. The borough will continue to prioritize flood mitigation in future
development in both private and government development.
Since the 2021 plan update, the City of Plainfield has prioritized addressing flood-prone
infrastructure, upgrading emergency power at critical facilities, and enhancing community

Plainfield outreach. Key efforts have included securing backup power for fire stations and planning major

City stormwater upgrades in high-risk neighborhoods. Over the next five years, the city aims to
improve streambank stabilization, develop a microgrid for critical infrastructure, and elevate
Repetitive Loss properties to increase resilience to worsening climate impacts.
Since the City of Rahway’s last mitigation plan update in 2021, our overall strategy has focused
on implementing practical, high-impact projects that address both acute and systemic
flooding vulnerabilities. In response to the severe damage caused by Tropical Storm Ida—
particularly the over $2 million in losses at Hamilton Stage and the destruction of more than
200 vehicles—our priorities have emphasized infrastructure hardening and real-time hazard
communication. Key initiatives for 2025 include flood-proofing the Hamilton Stage building,

Rahway installing flood depth gauges at historically low-lying intersections, and advancing the Tide and

City Sluice Gate Project to manage tidal inflows and enhance stormwater drainage capacity.

Mountainsi
de Borough

Additionally, the City has launched a comprehensive waterway analysis, concentrating initially
on Orchard Creek to identify debris and vegetation removal opportunities that can be
executed rapidly for near-term benefits. This approach allows for immediate risk reduction
while setting the stage for longer-term waterway improvements citywide. Our commitment
to regional collaboration continues through active participation in the Mayors Council for the
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Jurisdiction

Roselle
Borough

Roselle
Park
Borough

Scotch
Plains
Township

Springfield
Township

Summit
City

Union
Township

Westfield
Town

3.0-7

Mitigation Statement

Rahway River Watershed, working closely with NJDEP and USACE on sustainable, basin-wide
flood mitigation strategies.

Looking ahead, the City’s priorities over the next five years will include the systematic
execution of smaller-scale waterway clearance projects identified in our ongoing analysis.
These efforts are critical to reducing chronic flooding risks, improving hydraulic capacity, and
building resilience incrementally throughout the City.

Since the 2021 plan update, the Borough of Roselle has focused on enhancing flood resilience,
improving emergency response capabilities for natural and human-made attacks, and
upgrading critical infrastructure to mitigate natural hazard risks. Over the next five years,
Roselle aims to prioritize projects that address streambank stabilization and security for
various attacks.

Since the 2021 plan update, the Borough of Roselle Park has focused on enhancing flood
resilience, improving emergency response capabilities, and upgrading critical infrastructure to
mitigate natural hazard risks. Key completed actions include improving drainage systems and
enhancing backup power at essential facilities. Over the next five years, The Borough of Roselle
Park aims to prioritize projects that address emerging climate challenges, such as sea-level
rise, by expanding mitigation strategies like updated flood mapping, increased drainage and
retention basin capacity. These efforts underscore the Borough of Roselle Park’s commitment
to safeguarding residents and promoting sustainable growth in the face of evolving hazards.
The borough is working on a 2026 update for its master plan, which is due to include a
vulnerability assessment.

The overall mitigation strategy for the township will always focus and be prioritized first and
foremost on life-safety initiatives, followed by encouraging the State Department of
Transportation to take action on the long-standing mitigation effort of addressing the flooding
on Route 22. The township’s Downtown Development as well as development in general will
always seek to make the township more resilient to the weather events that have increased
in intensity and show no sign of stopping.

Since the 2021 update, the Township of Springfield has increased resiliency by purchase and
installation of emergency backup generators. The community often loses power and backup
generators ensure that flood control / stormwater pumps are kept operational. New pumps
and new generators are planned in construction.

Since the last update, the City has completed construction of its new firehouse which also
houses the City’s OEM and its Emergency Operations Center (EOC). This modern facility will
greatly assist the City’s ability to serve the public in times of major incident activation. Looking
to the future, the City intends to put a priority on upgrading its infrastructure to accommodate
the intense microburst storms that seem to be increasing in frequency and greatly impact the
existing infrastructure. This will be done through physical improvements as well consideration
of policy and planning changes to assist in more resilient development.

Since the 2021 plan update, Union Township, NJ (07083) has prioritized upgrades to aging
storm water infrastructure, strengthening its pump stations, and improving emergency
communication systems in response to increased flooding from severe weather events. Over
the next five years, the township focus will center on modernizing and expanding the capacity
of critical pump stations, particularly in low-lying and flood-prone neighborhoods, where
existing systems have been overwhelmed during heavy rainfall. By enhancing pump
performance and reliability, the township aims to significantly reduce the frequency and
severity of localized flooding, protect homes and businesses, and improve its ability to manage
storm events more effectively.

Since the last plan update in 2021, the Town mitigation strategy has focused on strengthening
critical infrastructure to ensure continuity of essential services during power failures and other
emergencies. Westfield prioritized installing backup power systems at key facilities such as
emergency shelters, fire and police stations, and communication centers to address
vulnerabilities revealed during recent outages. Over the next five years, the Town plans to
expand these efforts and prioritize hardening evacuation routes and enhancing

Actions

&
3 ‘5
9 7
2 c
5 S
1* [5)

1

# of Completed
# of Withdrawn

25 14 0 0
2 17 11 2
0 10 4 2
0 14 4 0
0 9 8 4
1 7 9 0
3 10 2 0
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Jurisdiction Mitigation Statement
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# of Completed
# of Withdrawn

communication systems to ensure residents can safely evacuate and stay informed during
extended emergencies.

Since the last plan update, the Township of Winfield has focused on enhancing community
outreach, improving emergency response capabilities, and upgrading critical infrastructure to
mitigate natural hazard risks. Key completed actions include acquiring new technology to

Winfield better notify its residents prior, during, and after emergencies. Over the next five years, 1 3 ) 5
Township Winfield aims to prioritize projects that address improving drainage systems and enhance
backup power at essential facilities by expanding mitigation strategies like upgrading
community shelters. These efforts underscore the Township of Winfield’s commitment to
safeguarding residents and promoting sustainable growth in the face of evolving hazards.
Special
Districts LA 8 0 0 0
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4.0 PLANNING PROCESS
4.1 DESCRIPTION OF THE PLANNING PROCESS

The Union County HMP update includes a robust planning process and participation strategy. The project is led by the
Union County Division of Emergency Services. The HMP Project Manager is the Union County Deputy OEM Coordinator,
William Kane. Union County Division of Emergency Services selected the consultant Michael Baker International, Inc.
(Michael Baker) to help develop the 2021 Union County Plan. The Union County Division of Emergency Services and
Michael Baker worked together to update this HMP (Project Team).

The Union County HMP update was prepared through numerous meetings, both in-person and virtual, with the steering
committee, County agencies and departments, regional stakeholders, all 21 municipalities, and members of the public.
The County OEM webpage was used throughout the plan update to bring awareness to hazard mitigation and give the
public an opportunity to provide comments. The Union County HMP followed FEMA’s HMP process by following their four
core steps in completing an HMP update.

Table 4.1-1 FEMA'’s Four Core Planning Steps

FEMA'’s Four Core Planning Steps Union County HMP Action

Created an online project website for public input, meeting notices, general information on

Organize the Planning Process and Resources . . e
& J hazard mitigation, and links to additional resources.

Provided risk estimates based on Hazus-MH, which was based on an updated critical facility data

Assess Risks and Capabilities . A L .
P layer and reviewed local capabilities at the municipal meetings.

Developed Mitigation Action Worksheets, which document each jurisdiction's analysis of actions

Develop a Mitigation Strate . . . i .
P & gy considered to reduce the impacts of hazards identified in the risk assessment.

After receiving formal approval from both NJOEM and FEMA, the County will adopt this plan and
Adopt and Implement the Plan each of the 21 municipalities will formally adopt a resolution approving the finalized Union
County HMP update.

This HMP update was completed through a combination of research and municipal, stakeholder, and public participation.
The Project Team researched existing local plans, reports, projects, and ordinances in addition to acquiring data from the
County, New Jersey Geographic Information Network (NJGIN), Centers for Disease Control and Prevention (CDC), New
Jersey Department of Environmental Protection (DEP), and FEMA to update the Union County HMP.

4.2 STEERING COMMITTEE

Union County formed a steering committee at the start of the planning process to guide the HMP development. The
steering committee members includes County agencies and regional stakeholders, including representatives of FEMA's
Community Lifelines (e.g., Health and Medical, Energy, Transportation) and non-profits that work with climate change. The
steering committee met three times during the plan development process. Topics and implementation of the steering
committee meetings are detailed in the next section.

4.3 ENGAGEMENT STRATEGY

This HMP update included a broad range of stakeholders, including 10 County agencies and departments, 16 regional
stakeholders, and each of the 21 municipalities. Even more stakeholders were invited to participate in this HMP update,
including stakeholder organizations and nonprofits that support underserved populations, climate change experts,
neighboring counties, agencies that have the authority to regulate development, and other private and nonprofit interests
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involved in hazard mitigation activities. Section 4.3 Summary of Meetings Held During This Plan Update, each organization
invited to the meeting is listed, along with the organization that attended each meeting. Table 4.4-1 Summary of Planning
Attendance lists which organization participated in each meeting.

The Project Team held the following meetings during this plan update:

e  Steering Committee Meeting #1

. Municipal Mitigation Workshop

. Individual Meetings

° Steering Committee Meeting #2

e  Socially Vulnerable Roundtable

e  Regional Stakeholder Meeting

. Regional Utility Authority Meeting

MAY 9, 2024: STEERING COMMITTEE MEETING #1

The County held an in-person steering committee kick-off meeting in May 2024. County departments and all 21
municipalities were invited to be on the steering committee. During this meeting, the Project Team reviewed the role of
the steering committee; an overview on hazard mitigation and the planning process; changes since the last plan and new
FEMA guidance; high-level overview of the planning process, risk and vulnerability assessment, capability assessment,
mitigation strategy; and the project schedule. Participants that were physically at the meeting completed two worksheets
during this meeting to evaluate the goals and objectives and profiled hazards from the previous plan. Hazards profiled by
the New Jersey State Hazard Mitigation Plan (2024) were considered for this plan update. Virtual participants were
emailed both worksheets as a follow-up to the meeting. The Project Team received several completed worksheets by both
the steering committee and municipalities, which assisted the County in revising the mitigation goals and objectives and
profiled hazards.
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Table 4.3-1 Steering Committee Kick-off Meeting Invitations and Attendance
Union County Public Safety
Union County Department of Health
Union County Public Health Nurse
Union County Police
Union County Department of Engineering, Public Works, Facilities
Management
Union County 911 Coordinator
Union County Fire
Union County Department of Public Works
Union County Department of Human Services
New Jersey State Police
Lower Raritan Watershed Partnership
Union County Utilities Authority
Jersey Central Power & Light
Union County Communications
Berkeley Heights Township
Clark Township
Cranford Township
Elizabeth City
Fanwood Borough
Garwood Borough
Hillside Township
Kenilworth Borough
Linden City
Mountainside Borough
New Providence Borough
Plainfield City
Rahway City
Roselle Borough
Roselle Park Borough
Scotch Plains Township
Springfield Township
Summit City
Union Township
Westfield Town
Winfield Township

B RN N N N NN
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OCTOBER 17, 2024: MUNICIPAL MITIGATION WORKSHOP

On October 17, 2024, the Planning Team met with 15 municipalities and other plan stakeholders from Union County OEM,
Communications, and Utilities as well as Lower Raritan Watershed. At this meeting, the Planning Team provided an
overview of hazard mitigation, the schedule for the hazard mitigation plan update, and role of municipalities in the plan
update.
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Table 4.3-2 Municipal Mitigation Workshop

Organization Invited to Meeting Attended Municipal Mitigation Workshop
Berkeley Heights Township
Clark Township v

Cranford Township
Elizabeth City

Fanwood Borough
Garwood Borough
Hillside Township
Kenilworth Borough
Linden City
Mountainside Borough
New Providence Borough
Plainfield City

Rahway City

Roselle Borough

Roselle Park Borough
Scotch Plains Township
Springfield Township
Summit City

Union Township
Westfield Town

Winfield Township

Lower Raritan Watershed
Union County OEM
Union County Communications
Union County Utilities Authority

«
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DECEMBER 3, 2024 - JANUARY 29, 2025: INDIVIDUAL MUNICIPAL MEETINGS

During individual meetings, which took place between December 3, 2024, and January 29, 2025, the Project Team
discussed with each municipality details around its hazards and mitigation efforts. Each meeting lasted about an hour,
and, aside from one virtual meeting, they occurred in person at the Union County Public Safety Building in Westfield, NJ.
Discussion focused on significant storms events since the previous plan in 2021, recent major development and
infrastructure from 2021 to present, known or anticipated major development and infrastructure in the next five (5) years,
and organizations that work with socially vulnerable populations to bring to the table for the socially vulnerable roundtable
meeting. The Project Team reviewed municipal risk maps produced by Michael Baker, including a map of Repetitive Loss
(RL) properties overlaid on top of their current flood risk and Wildland Urban Interface (WUI) Classification. These maps
also included future risk maps including permanent inundation under sea level rise (SLR) conditions, up to five feet of SLR,
and New Jersey Inland Design Flood Elevation. Lastly, the Project Team worked with municipalities to review the list of
critical facilities and community lifelines and rank hazards of concern (high, medium, or low). Information from these
workshops is included in each municipality’s appendix.
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Table 4.3-3 Individual Meeting Attendance

Berkeley Heights Township v -Virtual

Clark Township v' -In Person
Cranford Township v" - In Person
Elizabeth City v" -In Person
Fanwood Borough v" -In Person
Garwood Borough v" - In Person
Hillside Township v" -In Person
Kenilworth Borough v" - In Person
Linden City v" -InPerson
Mountainside Borough v" - In Person
New Providence Borough v' -In Person
Plainfield City v -InPerson
Rahway City v -In Person
Roselle Borough v -InPerson
Roselle Park Borough v -InPerson
Scotch Plains Township v -InPerson
Springfield Township v -InPerson
Summit City v -InPerson
Union Township v -InPerson
Westfield Town ¥" -InPerson
Winfield Township v' -InPerson

FEBRUARY 3, 2025: STEERING COMMITTEE MEETING #2

On February 3, 2025, the Planning Team met with the steering committee for the second time to update it on the hazard
mitigation planning process and schedule. The committee heard about the municipalities’ participation in the process and
what other stakeholders would be involved. Other stakeholders include County departments, organizations that represent
socially vulnerable populations, adjacent counties, major employers, climate change experts like Rutgers University, and
regional utility authorities/providers. All stakeholders have the opportunity to provide input on the plan, such as through
updating and adding mitigation actions.
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Table 4.3-4 Steering Committee Meeting #2

Organization Invited to Meeting Attended Steering Committee Meeting #2
Union County Public Safety
Union County Department of Health v

Union County Public Health Nurse
Union County Police

Union County Department of Engineering, Public Works, Facilities v
Management

Union County 911 Coordinator

Union County Fire

Union County Department of Public Works

Union County Department of Human Services v
New Jersey State Police

Lower Raritan Watershed Partnership
Union County Utilities Authority
Jersey Central Power & Light

Union County Communications

Union County Office of Emergency Management v
Berkeley Heights Township
Clark Township

Cranford Township
Elizabeth City

Fanwood Borough
Garwood Borough

Hillside Township
Kenilworth Borough
Linden City

Mountainside Borough
New Providence Borough
Plainfield City

Rahway City

Roselle Borough

Roselle Park Borough
Scotch Plains Township
Springfield Township
Summit City

Union Township

Westfield Town

Winfield Township

AN NANE N N NRN ANRNERN AN
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MARCH 11, 2025: SOCIAL VULNERABILITY ROUNDTABLE

The Project Team held a roundtable with organizations that support socially vulnerable populations across Union County
in March 2025. These organizations were identified by municipalities during the municipal workshop or municipal
meetings. Representatives from various identified organizations discussed recent hazards, such as extreme temperatures,
the April 2024 earthquake, drought, cyberattacks, COVID-19, civil unrest against immigrant and refugee populations, and
flooding, particularly during Hurricane Ida in 2021. Additionally, potential mitigation actions to address the hazards were
discussed.

A key concern raised by representatives of the organizations was the damage to their facilities incurred by the organizations
due to flooding during Hurricane Ida and other high rainfall events, particularly in Elizabeth. In particular, Trinitas Medical
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Center, International Rescue Committee, and the Salvation Army in Elizabeth have been affected by plumbing issues and
facility, and basement damage owing to flooding; repairs are ongoing in several of these organizations.

Additionally, concerns about the impact of extreme temperatures on senior populations, low-income communities, and
people with chronic health conditions, were raised; the low-income clients of International Rescue Committee are
particularly impacted by extreme heat because several of them do not have access to air-conditioning in their homes. The
shelter of the Salvation Army in Elizabeth needs generators and a new cooling system to address the impact of extreme
heat. The Gateway Family, YMCA, too needs generators to support refrigeration for storage of medication and support air-
conditioning during extreme heat conditions; the common cooling centers in the respective buildings of the organization
are insufficient to provide shelter to residents during extended periods of extreme heat.

Another concern raised by the International Rescue Committee was the lack of access to transportation for community
members who do not have cars and need transportation during hazard events. For the email inviting stakeholders to the
roundtable meeting, please see Appendices Volume II. Other Plan Materials Appendix F. Email Invites Stakeholders.

Table 4.3-5 Socially Vulnerable Roundtable Meeting Attendance
International Rescue Committee
Community Hope
Trinitas Regional Medical Center
The Salvation Army, Elizabeth
Union County Public Safety
The Arc of Union
Bridgeway
Community Hope
Elizabeth Coalition to House the Homeless
Family Promise
LINCS
Union County Division of Aging
Community Food Bank
Catholic Charities-Support Services for Veteran Families
PROCEED, Inc.
Acacia Lodge
Linden Reformed Church
Community In Cooperation
NJ Reentry
Legal Services New Jersey
Urban League of Union County
Mountainside Borough Senior Coordinator
Jewish Family Services - Elizabeth
Scotch Plains - Fanwood Ministerium
Salvation Army - Cranford
Crescent Avenue Presbyterian Church
Cranford Family Care
Abundant Life Church
YMCA - Scotch Plains and Fanwood
Jewish Community Center of Central New Jersey
Salvation Army - Plainfield
Groundwork Elizabeth
Jewish Family Services

ANRNANE NN
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MARCH 12, 2025: REGIONAL STAKEHOLDER MEETING

This meeting targeted participation from agencies that have the authority to regulate development, Offices of Emergency
Management from neighboring counties, climate change experts, and other private and nonprofit interests involved in
hazard mitigation activities. During the meeting, the Project Team summarized risk assessment findings and discussed the
hazards of concern. Participants were asked if the assessment aligns with what they have experienced within the last five
(5) years.

Participants noted that flooding owing to rain bursts or high rainfall over a few hours that overwhelms the stormwater
infrastructure is a hazard of major concern. Additionally, flooding owing to extreme weather events such as hurricanes is
a key concern. During Hurricane Ida in 2021, Port Elizabeth and Goethals Bridge in particular, were damaged by the
flooding. Consequently, the Port Authority is in the process of performing their own Risk Assessment to mitigate flooding
impacts, by identifying priority projects and funding sources for their implementation. It is also reviewing the impact of
storm surges. Additionally, counties have jointly prepared a few plans to mitigate the impacts of hazards on infrastructure.
In particular, Union, Essex, Somerset Counties have prepared a Treatment Plan and a Power Plan. For the email inviting
stakeholders to this stakeholder meeting, please see Appendices Volume Il. Other Plan Materials Appendix F. Email Invites
Stakeholders.

Table 4.3-6 Regional Stakeholder Meeting Attendance
Kean University
Port Authority of New York New Jersey
Somerset County Office of Emergency Management
Essex County Sheriff's Office of Emergency Management
Middlesex County Office of Emergency Management
Union County Office of Emergency Management
Joint Meeting of Essex and Union Counties
Lower Raritan Watershed Partnership
Joint Meeting of Essex & Union Counties
Union County Office of Health Management
Union County Department of Human Services

AN N N NN

MARCH 12, 2025: REGIONAL UTILITY AUTHORITY MEETING

The Project Team met virtually with representatives from municipal utility authorities in Union County in March 2025.
These representatives discussed recent hazards, such as cyber-attack, power failure, heavy rainfall, flooding, earthquakes,
droughts, COVID-19, and hurricanes.

Cyber-attack is an emerging concern; specifically, the Union County Utilities Authority experienced a cyber-attack in 2021,
and the authority has since then been attempting to apply for coverage using Tier 3 insurance security. Additionally, it is
applying for non-Federal grants and state funding and reviewing its cyber security measures.

Power failures are also a hazard of significant concern for the Union County Utilities Authority, as it essentially functions
as the entire county’s incinerator.

Wet weather significantly impacts the Rahway Valley Sewerage Authority. It is also prone to flooding due to CSOs during
heavy rainfall events.
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For the Regional Utility Authority’s mitigation actions, please see Appendices Volume I. Jurisdictional Information 22.
Special Districts Appendix.

Table 4.3-7 Regional Utility Authority Attendance
Jersey Central Power & Light
Union County Utilities Authority
Rahway Valley Sewerage Authority
New Jersey American Water
Waste Management of New Jersey, Inc
Veolia Water
ReWorld (formerly Covanta) Operators of the Union County Resource
Recovery Facility (incinerator)
Elizabethtown Gas
PSE&G

ANANENAN

4.4 SUMMARY OF PARTICIPATION

Table 4.4-1 includes a summary of all stakeholder attendance, by meeting, organized by stakeholder group (County
agency/department, regional stakeholder/State agency, or municipal representative).

Table 4.4-1 Summary of Planning Attendance

Steering Steering Steering Municipal Socially Regional EGLE]

Utility
Meeti kehol
eeting Roundtable SELEE R Authority

Participation

Individual

Committee Committee Committee Mitigation Vulnerable

Meeting #1 Meeting #2 Meeting #3 Workshop

County Agency/Department

Union County Public Safety
Union County Department of
Health

Union County Public Health
Nurse

Union County Police

Union County Department of
Engineering, Public Works,
Facilities Management

Union County 911 Coordinator
Union County Fire

Union County Department of
Public Works

Union County Department of v

Human Services

Union County Communications v v
Union County Office of v v
Emergency Management

AV N N N N N

Regional Stakeholders

New Jersey State Police v
Lower Raritan Watershed
Partnership

Union County Utilities v v v v
Authority

Jersey Central Power & Light v v

AN
AN
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Meeting Type

Participation Steer'ing Steer.ing Steer.ing M.u‘nicif)al Individual Socially Regional Regic.)nal

Comn_nttee Comlelttee Comlelttee Mitigation Meeting Vulnerable stakeholder UtI|ItY
Meeting #1 Meeting #2 Meeting #3 Workshop Roundtable Authority

International Rescue v

Committee

Community Hope v

Trinitas Regional Medical v

Center

The Salvation Army, Elizabeth v

Kean University

Port Authority of New York
New Jersey

Somerset County Office of
Emergency Management
Essex County Sheriff's Office of
Emergency Management
Middlesex County Office of
Emergency Management
Rahway Valley Sewerage
Authority

New Jersey American Water

U N N NN

Municipalities
Berkeley Heights Township
Clark Township
Cranford Township
Elizabeth City
Fanwood Borough
Garwood Borough
Hillside Township
Kenilworth Borough
Linden City
Mountainside Borough
New Providence Borough
Plainfield City

Rahway City

Roselle Borough
Roselle Park Borough
Scotch Plains Township
Springfield Township
Summit City

Union Township
Westfield Town
Winfield Township

AN
AN

NN NE N N N NN NI NI N N N NN
AN VAN N NI NR N

AN NE NE NN NI N NA VA VR NERRN

AR NN N N N NA N NI N NN NE N N N NN NN

AR
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4.5 PUBLIC PARTICIPATION

Starting at the beginning of the planning process, members of the public were given the opportunity to be involved in the
planning process. The Project Team hosted the first public workshop on July 20, 2024, where the County OEM website
was announced. This website was the main point of communication for the public throughout the planning process.

WEBSITE

The Union County Sheriff’s Office hosted the Union County HMP website, which was used to announce information on
the plan update. At the beginning of the planning process, the Project Team updated content on the Ocean County HMP
website to announce the 2026 HMP update and the first public workshop. The County added a public comment section to
the website which remained open throughout the entire planning process. Comments from the public were used to update
the municipal community profiles (Appendices V.1 — Jurisdictions). Each public workshop was advertised on this website.
The draft plan was also posted on this website for public review and comment. See Figure 4.5-1 for a snapshot of the
Union County HMP website.
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Figure 4.5-1 Union County HMP Website on September 22, 2025

2026 Multi-Jurisdictional All Hazard Mitigation Plan
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PUBLIC WORKSHOPS
For each of the public workshops, the Project Team created a workshop handout (Figure 4.5-2) with information on how
to attend the public meeting and what it covers.

In addition to sending the public workshop handout to regional stakeholders, the project website advertised each public
meeting and the County released the handout as a press release and posted on the County’s social media. For the first
public meeting on the risk assessment, TAPinto released a news article about the public meeting (Figure 4.5-3).

Figure 4.5-2 Public Workshop #1 and #2 Handouts

UNION COUNTY, NEW JERSEY
2026 MULTI-JURISDICTIONAL
HAZARD MITIGATION PLAN

OVERVIEW

The Union County Board of Ceunty Commissioners
and Michael Baker International, Inc. present the
2026 Union County Hazard Mitigation Plan. Hazard
mitigation planning identifies risks and vulnerabilities
associated with natural disasters and develops long-
term stiategies for protecting people and property
from future hazard events. Updated are required every
five {5) years in order for communilies in Union County
to be eligible for certain types of state and federal
disaster relief funds after a disaster occurs.

PUBLIC WORKSHOPS

Union County will host a series of public workshops

during this plan update. The purpose of the workshops

is to provide an update on the project and 1o gather

input from residents. Questions we may discuss

include:

+ Do you know a hazard problem area you'd like 1o

see addressed?

Are there mitigation projects or actions you propose

10 be part of this plan?

« Do you have any specific concerns or additional
thaughts related to the County’s vulnerability 1o the
impacts of climate change?

Floaghing in Creafrd, M

To reviewthe 2021Union County Hazard Mitigation Plan, please visit the Union County Hazard Mitigation Planning
webpage.

ATTEND PUELIC WORKSHOP #1 QUESTIONS? COMMENTS?

Tuesday, July 30, 2024 Contact:
4:00 - 5:00 PM )
Brittany Dremluk, AICP. PP, LEED Green Associote
Jain us 1o diseuss risks and vuineratilies associated Consultant P’“‘-’“‘“"f?"""‘?“
with natural disasters in Union County and any Michoel Baker international, inc.
mitigation actions you would like 1o se< Implemented Lottany dremilukaembale gt com
over the next fue years,

Elizabeth Stamler
Location: i Pr nent Specialist i
Union County Division of Emergency Services

Union County Fire/EMS Academy e
1075 Edward Street estamlersueniong

Lingen, NJ 07036

S ) wwon counry  wealork ichael Baker
CIUNTY COMMISINESS / = ooBE IRTEAMATIGNAL

4.0 PLANNING PROCESS

UNION COUNTY, NEW JERSEY
2026 MULTI-JURISDICTIONAL
HAZARD MITIGATION PLAN

OVERVIEW

The Union County Board of County Commissioners and Michael Baker International, Inc. present the 2026 Union
County Hazard Mitigation Plan. Hazard mitigation planning identifies risks and wulnerabilities associated with
natural disasters and develops long-term strategies for protecting pecple and property from future hazard events.
Updates are required every five (5] years in order for communities in Union County to be eligible for certain types
of state and federal disaster relief funds after a disaster oceurs.

Union Courtty began its 2026 Plan update a year ago
and has since:
+  Held a public workshop
Met with all municipalities
Metwith the Plan steering commitiee
Held roundtables with other county and regional
stakeholders
Conducted a risk assessment according to FEMA
guidance

RISK ASSESSMENT FINDINGS WORKSHOP
Union County is hosting a virtual workshop to review
the findings from its risk assessment, which included
data collection, hazard profiling, asset identification,
and potential loss estimations

During this workshop, we will discuss the following
+ Where we are n the hazard mitigation planning  gyoaem wr

process
Projact schedule To review the 2021 Union County Hazard Mitigation
Findings from the risk assessment Plan, please visit the Unign County Hazard Mitigatian
Next steps Planning webpage,
QUESTIONS? COMMENTS?
Contact:

Monday, October 20, 2025

: Anne Mrazik
6:30 pm Cansultant Project Monage:

Michioel Baker Internatioral, inc.

This virtual public workshop will discuss Union
County's findings from its risk assessment for its 2026
Multi-Jurisciictional Hazard Mitigation Plan update,

annemrazikgmbakerintl.com

Elizabeth Stamler
Procurement Specialist
Unian County Divisic ency Sernvices

est

MS Teams Link

ASERVIECF THE
LA COIRTY BQAFD O
COUNTY EOAMISSIONERS

Py | Michae Baker |
ouE Michael Baker

INTERNATIGNAL
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Figure 4.5-3 TAPinto Article about Public Meeting #1

Brittany Dremluk, consultant project manager for Michael Baker International, gave an overview of the process at a

ek Unien Caunty N public meeting held July 30 at the county fire and EMS academy in Linden.
Springfield > Union County News

The company held the meeting in hopes of gathering public input, and also plans to meet with regional stakeholders
in the county, including organizations that represent socially vulnerable populations.

Union County News
With the feedback, vulnerability assessments and the use of geographic information system (GIS) software overlays,
the engineers will then identify where risks are in the county's 21 municipalities.

pUbllc In pUt Reque5ted fol’ U nion COU nty‘s N atural DISaStEr pl an “We identify existing capabilities that both the county and the municipalities have," Dremluk said. “We identify not
only where the risk is, but also what the existing capabilities are to reduce that risk."

The mitigation strategy from the existing plan, last updated in 2021, will be reviewed so that new actions can be
added.

The update will take into account a broader list of “critical facilities," according to Dremluk. Communication lines and
water systems, not just government buildings, will be considered.

Part of the dialogue with the public can include concerns about new building developments and the risks they could
pose.

“Those are the kinds of things we'll be talking through with the public and all the municipalities, seeing where new
developments are going, if it's in an at-risk area, and if it is, there needs to be an action that reduces that risk,”
Dremiuk said,

One of the project goals is to reduce severe repetitive loss, such as the same properties needing to file multiple FEMA
claims, according to Drem|uk. Another is to identify dams that are at risk of failure and could be repaired with grant
funding.

Options in the case of repetitive loss could include elevating of flood-proofing structures, or processes where the state
or county acquires property and turns it into open space, Dremluk said.

A public meeting on risk assessment will be scheduled in the winter so that the firm can hear from people in the
county whose observations may fill in the gaps in existing data

Adraft plan is expected to be submitted to the county in April 2025, after which drafts will be submitted to FEMA and
NJOEM. The final plan would then be adopted in January 2026.

The winter public meeting has not yet been scheduled but the county and engineering rompanyars encouraging
members of the public to contact Dremluk about potential hazards by emailing brittany (@mbakerintlcom.

By Andrea Crowley-Hi

ughes This story was made possible through a collaboration of TAPInto sites in Union County.
Published August 13, 2024 at 7:00 AM

UNION COUNTY, NJ -- The Union County Board of Commissioners has contracted with engineering company Michael
Baker International, Inc,, to update the county's hazard mitigation plan in a process expected to be complete by 2026,

Plans must be updated every five years so that communities are eligible for certain types of state and faderal disaster
relief funds, including pre-and post-disaster funding from FEMA,

PUBLIC WORKSHOPS SUMMARY

July 30, 2024: Public Workshop #1 — Introduction to Plan Update

The first public workshop served as an announcement to the public about the plan update and provided information on
how to remain involved through the planning process. This meeting kicked-off the planning process by introducing the
Project Team and providing an overview on hazard mitigation, including the planning process, changes since the last plan
update, and the Union County HMP goals and objectives. The Project Team discussed each plan element and the project
schedule, including upcoming public workshops.

October 20, 2025: Public Workshop #2 — Risk Assessment Findings

The second public workshop started by providing a project overview, including the purpose and schedule. The Project
Team then reviewed the natural and human-caused hazards profiled in this plan update along with their county-level
rankings and reviewed risk assessment findings on FEMA’s floodplain, storm surge, wildfires, and sea level rise.

February 25, 2026: Public Workshop #3 — Draft Plan [Placeholder until we hold the meeting]
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5.0 CAPABILITY ASSESSMENT
5.1 OVERVIEW

A Capability Assessment evaluates local regulatory, administrative, technical, and fiscal capabilities to accomplish hazard
mitigation actions through existing mechanisms. This assessment helps Union County and its municipalities identify
strengths that could be used to reduce losses and risks in the community. The capability assessment also provides an
inventory of the most critical local planning tools available within each municipality and a summary of the fiscal and
technical capabilities available through programs and organizations outside of the County. It also identifies emergency
management capabilities and the processes used to comply with the National Flood Insurance Program (NFIP).

To fully understand each jurisdiction’s existing authorities, policies, programs, and resources, the Project Team distributed
a capability assessment survey to Union County’s 21 municipalities prior to each municipal meeting. During the meetings,
the Project Team and local officials discussed new capabilities since the acceptance of the previous Monmouth County
HMP and updated the worksheet based on feedback. Where there were gaps in local knowledge or where extra
information was available through research, this information was added to complement local feedback. The Worksheet
divides capabilities into four categories: Planning and Regulatory; Administrative and Technical; Financial; Education and
Outreach. Each municipal capability assessment is located in the Appendix Vol. | — Jurisdictional Information.

5.2 NEW JERSEY STATE REGULATIONS

NEW JERSEY FLOOD HAZARD AREA CONTROL ACT

The New Jersey Flood Hazard Area Control Act (FHACA), part of New Jersey Administrative Code (NJAC) § 7:13, contains a
regulatory standard for new habitable buildings in a flood hazard area or, in certain cases, in an area that was previously
in a flood hazard that exceeds federal regulation. It requires these buildings add one foot of freeboard to the Flood Hazard
Design Flood Elevation (DFE) and be set no lower than the elevation required under the Uniform Construction Code, NJAC
5:23. Habitable buildings are any building intended for regular human occupation and/or residence. This includes single-
family homes and duplexes, multi-residence buildings, critical buildings, commercial buildings, accessory structures that
are regularly occupied, mobile or manufactured homes and trailers intended for human residence, and any other building
that is regularly occupied.

NEW JERSEY MODEL CODE COORDINATED ORDINANCES

For better coordination between the requirements set forth in the NFIP, the FHACA, and the Uniform Construction Code
(UCC), the New Jersey Model Flood Damage Prevention Ordinances supplied by NJDEP were upgraded to create Model
Code Coordinated Ordinances in 2021. These model ordinances include statewide minimum standards and optional
suggested language for higher standards. Municipalities that have adopted floodplain ordinance that exceed the statewide
minimum standards within Ocean County are described in their municipal appendices (Appendices V.1 — Jurisdictional
Information). These updated regulations represent a strengthening and alignment of codes that dictate floodplain
management.

NEW JERSEY PROTECTING AGAINST CLIMATE THREATS REFORM TO SUPPORT RESILIENT ENVIRONMENTS AND
LANDSCAPES

The New lJersey Protecting Against Climate Threats (NJPACT) Resilient Environments and Landscapes (REAL), part of
Governor Phil Murphy’s January 2020 Executive Order 100, addresses environmental concerns and bolsters resilient
investments in New Jersey. It adjusts coastal flood hazard areas to consider rising sea levels and storm surge, increases
jurisdictional area further inland, requires higher first-floor elevations or floodproofing, and mandates higher roadways. It
also implemented an inundation risk zone for structures proposed in areas of permanent or daily inundation from sea level
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rise. NJPACT REAL added onto stormwater management practices, encouraged nature-based solutions and renewable
energy, and streamlined NJDEP permitting practices. Lastly, it worked with FEMA to clarify updates the Federal Housing
Authority rules with regards to the NFIP program.?!

INLAND FLOOD PROTECTION RULES

Effective as of July 2023, the Inland Flood Protection rule of New Jersey seeks to better define vulnerable areas and regulate
new construction in these areas. New DFE adds two feet to fluvial (non-tidal) flood elevation mapped by NJDEP. The rule
mandates use of future projected precipitation when calculating flood elevations, conformance with NJ Uniform
Construction Code standards, and meeting or exceeding minimum FEMA NFIP requirements. It also requires that
stormwater Best Management Practices account for runoff from both today’s storms as well as future storms.?

SENATE BILL NO. 2607. FEBRUARY 4, 2021.

Governor Murphy signed Senate Bill No. 2607 requiring the integration of climate vulnerability assessments into future
municipal master plan updates. Municipalities are now required to include a climate change-related hazard vulnerability
assessment in their land use plan elements to analyze current and future threats associated with climate change related
natural hazards, such as flooding. This assessment also must include a build-out analysis of all future development in the
municipality, as well as any threats and vulnerabilities associated with this development, and strategies to reduce the risks
of climate change-related natural hazards.

If a municipality has updated their master plan to include the climate vulnerability assessment, it is noted in Table 5.6-1
Ongoing Municipal Planned Integration Activities with Hazard Mitigation and in each municipal appendix located in
Appendices Volume I. Jurisdictional Information.

5.3 WATERSHED MANAGEMENT PLANS

Union County contains portions of three Watershed Management Areas (WMAs): WMA 06 Upper Passaic, Whippany and
Rockaway; WMA 07 Arthur Kill; and WMA 09 Lower Raritan, South River and Lawrence. In June 2018, the DEP Division of
Water Monitoring and Standards published the Non-Tidal Raritan River Watershed Protection Plan, which focuses on the
non-tidal portion of the watershed and includes seven counties (Hunterdon, Mercer, Middlesex, Monmouth, Morris,
Somerset and Union County). Nine Union County municipalities are in the Raritan River Watershed (as a part of WMA 09):
Berkeley Heights Township, Fanwood Borough, Mountainside Borough, New Providence Borough, Plainfield City, Scotch
Plains Township, Springfield Township, Summit City, and Westfield Township. The Plan is available on the DEP website here:
https://www.state.nj.us/dep/wms/bears/docs/Raritan_Watershed Protection Plan 2018-06-04.pdf

The Green Brook Sub Basin is part of the Raritan River Watershed and is an area of flooding in Union, Middlesex, and
Somerset Counties. The Green Brook Flood Control Commission is multi-county effort to address Green Brook flooding.
The municipalities and counties invited to participate in the Commission are: Borough of Bound Brook, Township of
Bridgewater, Borough of Dunellen, Township of Green Brook, Borough of Middlesex, Borough of North Plainfield, Plainfield
City, Township of Scotch Plains, and the Borough of Watchung, and the County of Middlesex, County of Somerset, and
County of Union. The Commission is established in accordance with Chapter 316, P.L. 1971 of the State of New Jersey.

Another flood control commission, the Mayors Council Rahway River Watershed Flood Control, is composed of governing
officials in seven municipalities in Union and Essex County. Officials in Cranford, Kenilworth, Rahway, Springfield and Union
Township (Union County), and Maplewood and Millburn (Essex County) have coordinated with one another, their counties,
U.S. Representatives and the U.S. Army Corps of Engineers on flood control in the Rahway River Basin.

! https://dep.nj.gov/njreal/
2 https://dep.nj.gov/inland-flood-protection-rule/
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Watershed Organizations are also active in Union County. One such organization is the Rahway River Watershed
Association, who seek the protection and restoration of the Rahway River and its associated biological communities. The
Rahway City receives its drinking water from the Rahway River.

5.4 REGIONAL CAPABILITIES

PORT AUTHORITY OF NEW YORK AND NEW JERSEY

The Port Authority of New York and New Jersey (PANYNJ) has three facilities within Union County: Newark Liberty
International Airport, the Elizabeth Marine Terminal, and the Goethals Bridge. The PANYNJ conducts proactive risk
assessments of extreme weather and climate change threats. The Surge Inundation Risk Assessment leverages thousands
of synthetic storm tracks to probabilistically assess risk of surge inundation under current climate conditions and for future
climate scenarios and sea-level rise cases out to 2100. The Climate Risk Assessment is an asset-scale, multi-stressor
exercise to identify key risks, develop corresponding risk mitigation measures, and prioritize cost-beneficial mitigations
for investment.

UNITED STATES ARMY CORPS OF ENGINEERS

The United States Army Corps of Engineers (USACE) is involved in several different projects in Union County. For one, it is
performing a validation study and General Reevaluation Report of the Green Brook NJ Sub-Basin. This sub-basin is in the
Raritan River Basin and touches Union County in the City of Plainfield and the Township of Scotch Plains. Revised features
could include non-structural work such as floodproofing, buy-outs, elevation of structures; channel modifications either
small in scale or in combination with other measure(s); a diversion tunnel; levees or floodwalls; and a dry detention basin
at another location in Upper Basin.

USACE is also performing a flood risk management feasibility study at the Rahway River Basin (fluvial). It is reactivating
this study as there are local concerns of flooding. The work includes surveys, structure inventory, existing & improved
condition hydrology and hydraulics (H&H), and alternatives layout. The project team is completing benefit-to-cost analyses
and producing a plan that is engineering feasible, economically justifiable, and environmentally acceptable. The primary
area of Union County affected by fluvial flooding in the basin is Cranford Township, although several other municipalities
as well as the county are included in the study.

In addition to the fluvial study, USACE is doing a storm risk management feasibility study of the Rahway River Basin (tidal).
Rapid development in the area is producing increased stormwater runoff and is the primary cause of flooding within the
Rahway River Basin. The results of the flooding have included damage to houses, businesses, municipal facilities, and
public infrastructure. Lower portions of the Rahway River Basin experienced damages during Hurricane Sandy. The
recommended plan for the basin has structural and nonstructural components. While the structural portion focuses on
Middlesex County, the nonstructural plan includes elevation and flood proofing for properties in the City of Rahway and
City of Linden in Union County.

The USACE’s Hudson Raritan Estuary (HRE) Feasibility Study, initiated in 2001, identifies and documents water resource-
related components that contribute to environmental degradation within the estuary with the intent to develop potential
solutions for ecosystem restoration. The ultimate goal is to restore ecological function and diversity affected by of human
activities. 20 individual restoration projects, meant to restore 621 acres of habitat, were recommended. The Consolidated
Appropriations Law of 2022 provided funding for the first four. While none of them are in Union County, portions of Union
County were included in the studies.
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In 2025, USACE is performing operations & maintenance work, including a maintenance dredging contract, in the Newark
Bay Channels. Production of an annual hydrographic condition survey and online publication of the Controlling Depth
Report, are also scheduled for 2025.

5.5 UNION COUNTY CAPABILITIES

UNION COUNTY FIRST ALERT

The County of Union uses the UC First Alert Network to immediately contact residents during a major crisis or
emergency. The UC First Alert Network delivers important emergency alerts, notifications and updates all electrics devices.
The Union County First Alert Network is administered by the Union County Office of Emergency Management.

UNION COUNTY COMMUNITY OUTREACH PROGRAM

The Union County Community Outreach Program, an initiative of the Union County Board of County Commissioners,
connects with residents throughout the county by going door-to-door to speak with residents and provide information
and resources. Outreach teams are in the community five days a week.

CLARK RESERVIOR PROJECT

The Clark Reservoir Project prioritizes environmental improvements like dredging to combat siltation and sedimentation,
expand flood storage, and enhance water quality in the Clark Reservoir. It also includes improvements for the recreational
experience at the reservoir. Commissioner Sergio Granados, Chairman of the Open Space Recreation and Historic
Preservation Trust Board noted, “By prioritizing the preservation of the reservoir’s natural landscape and addressing
longstanding environmental issues, we are creating a project that balances progress with preservation, making the Clark
Reservoir a valued natural space for future generations to enjoy.” After receiving feedback from the public, the County
modified the project in August 2024 to further prioritize environmental improvements.

BRIANT POND HYDRORAKING PROJECT

In collaboration with NJDEP to secure necessary permits, Union County is performing a hydro-raking project at Briant Pond
in the City of Summit. It is meant to preserve natural habitats, improve ecological health, and increase recreational
opportunities. T. R. Weniger, an experienced contractor, is leading the hydro-raking project, with Colliers Engineering
performing operations oversight and management.

UNION COUNTY COMMUNITY EMERGENCY RESPONSE TEAM (CERT)

Union County’s Community Emergency Response Team (CERT) is a volunteer-based program designed to enhance local
emergency preparedness and response. CERT members receive free training in disaster response skills such as fire safety,
basic first aid, search and rescue, emergency management, and disaster psychology. Once trained, volunteers assist
professional first responders during emergencies by supporting logistics, managing crowds, providing basic medical aid,
and helping with communications. They also play a key role in community outreach, staffing public safety events,
promoting disaster awareness, and helping organize spontaneous volunteers during large-scale incidents. In non-
emergency times, CERT members contribute to preparedness efforts by participating in drills, simulations, and public
education campaigns.
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5.6 PLAN INTEGRATION

COUNTY INTEGRATION ACTIVITIES

Planning for the protection and management of open space and natural resources in the county already integrates hazard
mitigation into other planning mechanisms and provides an excellent opportunity for continued and improved integration.
Union County has adopted several plans and programs within the last two decades.

Union County Parks, Recreation & Open Space Master Plan (2010)

The Union County Parks, Recreation & Open Space Master Plan identifies the current major public space needs of the
community and anticipates the future needs of its residents. In addition to planning for the county’s recreational needs
for health communities and civic life, it also protects natural areas and provides environmental balance and relief key to
long-term sustainability, particularly in this dense, urban area. This plan was an update to the County’s 1999 plan. The
goals identified in the planning process were to provide an interconnected system of high quality, accessible, multi-use
trails and greenway corridors; update parks and facilities giving consideration to recreation trends and priority need areas;
provide funding sources for Master Plan implementation; preserve and protect the environment; and develop consistent
maintenance and appearance of parks.

Union County Transportation Master Plan (2016)

The Union County Transportation Master Plan integrates hazard mitigation planning by emphasizing a resilient
transportation system through vulnerability assessments, resilient design, and coordination with agencies such as NJDOT
and FEMA. The plan also prioritizes maintaining emergency routes, engaging the public in preparedness efforts, and
ensuring that transportation assets can withstand and recover from hazardous events. Chapter 3 of the plan, titled
“Transportation Network” contains a section on climate resilience which discusses both Union County and the state of
New Jersey’s hazard mitigation plans. The plan examines existing efforts to address climate resilience; trends in regional
climate change related to sea level rise, storm surge, temperature and precipitation; various issues and opportunities; and
a strategy to implement recommendations.

Passaic River Basin Climate Resilience Planning Study (2019)

A climate resilience planning effort for transportation in the New Jersey portion of the Passaic River Basin, including parts
of Bergen, Essex, Hudson, Morris, Passaic, Somerset, Sussex, and Union counties, was completed in June 2019. The
purpose of the planning study was to identify adaptation strategies to protect transportation corridors and assets from
extreme weather events, including excessive flooding, heat waves and sea level rise. The study consisted of the following
activities: conduct a vulnerability assessment of the area’s transportation system; project future climate risks for the
Passaic River Basin; develop adaptation strategies for critical transportation corridors and assets; develop recommended
actions and strategies to protect the transportation system from damage and disruption

NJTPA Resilience Improvement Plan (2024)

The NJTPA is the federally authorized Metropolitan Planning Organization for the 13-county northern New Jersey region,
including Union County. The 2024 Resilience Improvement Plan focuses on enhancing the region’s ability to withstand and
recover from climate-related natural hazards through strategic transportation planning. Developed in partnership with the
Port Authority of New York and New lJersey, the RIP supports hazard mitigation by identifying vulnerabilities in the
transportation system such as risks from flooding, sea level rise, extreme weather, and other disasters and proposing
resilience upgrades to critical infrastructure. As part of the federal PROTECT Program, the plan enables NJTPA subregions
and municipalities to access funding for mitigation projects with reduced local cost share, improving competitiveness for
grants aimed at evacuation routes, at-risk coastal infrastructure, and community resilience initiatives.
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LOCAL INTEGRATION ACTIVITIES
Table 5.6-1 details how each municipality is currently integrating their plans and regulations with hazard mitigation and
their strategy to integrate this HMP update with other community planning initiatives.

Table 5.6-1 Ongoing Municipal Integration Activities with Hazard Mitigation

Ongoing Planned Integration Activities with Hazard Mitigation
Berkeley Heights = The climate change-related hazard vulnerability assessment in the Master Plan was developed in accordance with data and
Township research noted in the Union County Hazard Mitigation Plan (HMP) 2021 Update Draft, climate change resources published
by the NJDEP, and the Municipal Snapshot developed by Rutgers NJ Climate Change Resource Center.

The Capital Improvement Plan contains wastewater treatment plant upgrades.
Clark Township None identified by municipality.
Cranford The Capital Improvement Plan identifies projects that, if implemented, could prevent and reduce the impacts of hazards.
Township
Cranford’s Flood Development Ordinance models the State ordinance for development within the flood hazard areas.
Additionally, the Township requires an additional 3 feet of freeboard above the base flood elevation for properties located
within the flood hazard zone.

Per the Stormwater Management Ordinance, stormwater management measures for major development should be
designed so that the post-construction peak runoff rates for the current and projected two-, ten-, and 100-year storm
events, are 50%, 75% and 80%, respectively, of the pre-construction peak runoff rates. The percentages apply only to the
post-construction stormwater runoff that is attributable to the portion of the site on which the proposed development or
project is to be constructed.

Substantial damage/improved structures response is conducted via inspection by Building, Engineering, Property
Maintenance, or Fire Officials. Notices of violation are issued with follow-up to the responsible party to ensure compliance
in accordance with Uniform Construction Code, Uniform Fire Code, and Property Maintenance Code. When an applicant
applies for a building permit for home improvements the structure is evaluated for SD/SI. If during storm events structures
are damaged, in the past, OEM, building code official, and Engineer have looked at structures for substantial damage
determination.

If a project is being developed in an FHA zone engineering requirements will indicate that an elevation certificate (EC) is
required prior to issuance of a C.O. The Letter of Map Change (LOMC) will require approval from Township floodplain
manager. All EC/LOMC are on record in the building department.

The township has prepared a Flash Flood map that shows impacted areas outside of the flood plain.
Elizabeth City The Capital Improvement Plan identifies projects that could prevent or reduce the impacts of natural hazards.

The Floodplain Development Ordinance enforces higher freeboard or other standards.
The Stormwater Management Ordinance adopted higher standards than the model.
Fanwood Drainage improvements are included in the yearly update to the Capital Improvement Plan to reduce surface flooding.

Borough
The borough adopted NJDEP’s Stormwater Management Ordinance which is strict for minor development.
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Ongoing Planned Integration Activities with Hazard Mitigation

The Master Plan provides rules/guidelines to keep the borough safe/viable.

The Capital Improvement Plan provides guidelines for improvements.

Basic Plan Section Ill — A&B and Basic Plan Section V of the EOP support hazard mitigation.

The Stormwater Management Ordinance reduces the amount of water in stormwater sewers.

The Sheltering Plan gives direction to reduce confusion, and the Evacuation Plan gives direction to make smooth transitions.
The substantial damage/improved structures response helps with emergency situations.

The Disaster Debris Management Plan moves/removes debris efficiently and safely.

The Post-Disaster Recovery Plan re-establishes normalcy.

None identified by municipality.

None identified by municipality.

None identified by municipality.
The Floodplain Development Ordinance enforces some higher standards.

Borough site for disaster debris (Municipal Pool Parking) has been accepted again until Sept 30, 2029.

The borough has a steep slope ordinance.

When a property owner in SFHA applies for a building permit, the borough requests the cost of the work and the value of
the building to determine if the owners are required to bring substantially damaged/improved structures into compliance.

Construction Department monitors properties through site plan review when redevelopment takes place.

The borough has a lot grading ordinance that address steep slope runoff to mitigate flood risk.
The Master Plan incorporates flood mitigation and climate adaptation priorities.

The Capital Improvement Plan includes flood infrastructure and emergency backup power.
The EOP expanded to include pandemic and severe weather events.
The Stormwater Management Plan follows NJDEP BMP Manual for runoff.

A Repetitive Loss Plan is to be developed as target initiative.
The Stormwater Management Ordinance is in conformance with the NJDEP model ordinance.

The city adopted its Water Conservation Ordinance in 2022.
None identified by municipality.

None identified by municipality.

None identified by municipality.

The EOP is kept on the forefront.
The Floodplain Development Ordinance encourages sensible development.
The Stormwater Management Ordinance is per NJDEP mandate, and the Stormwater Management Plan is per ordinance.

The Evacuation Plan lays out clear steps.
None identified by municipality.
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Municipality Ongoing Planned Integration Activities with Hazard Mitigation
Union Township  The Capital Improvement Plan addresses projects that reduce impacts from natural hazards.

The township adopted the FEMA/NJDEP model for its Floodplain Development Ordinance.

The township adopted a steep slope ordinance.
Westfield Town A section titled “Climate Change Vulnerability Assessment” was added into the Storm Resiliency, Smart Growth, and
Environmental Sustainability element of the Master Plan.

The Capital Improvement Plan provides resources to upgrade stormwater facilities throughout the town.

The Floodplain Development Ordinance regulates construction and land use in flood-prone areas to reduce future flood
damage.
Winfield

Township The Stormwater Management Ordinance and Stormwater Management Plan were adopted per state guidelines.
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6.0 COUNTY PROFILE

The recommendations in the Union County HMP update are based in large part on identification of past and potential
property losses and risk to life and safety due to natural and man-made hazards. As part of the process of identifying
potential problemes, it is useful to understand the physical characteristics of Union County. It is also important to understand
any related planning efforts by the NJOEM, as well as requirements of the federal government regarding hazard mitigation
plans. The following subsections provide the geography, climate, and population characteristics for Union County.

6.1 OVERVIEW

Union County comprises 105 square miles and is home to 21 municipalities. The Watchung Mountains cross the
northwestern section of the County, with the highest elevations exceeding 500 feet above sea level in several locations. It
is the third most densely populated county in New Jersey. Union County is located in the northeast section of New Jersey
and is bordered by the Hudson County, the New York Stateline, and the Arthur Kill to the east, Essex County to the north,
Morris County to the northwest, Somerset County to the southwest, and Middlesex County to the south. The 21
municipalities in Union County include the following:

Berkeley Heights Township Plainfield City

Clark Township Rahway City

Cranford Township Roselle Borough
Elizabeth City Roselle Park Borough
Fanwood Borough Scotch Plains Township
Garwood Borough Springfield Township
Hillside Township Summit City
Kenilworth Borough Union Township
Linden City Westfield Town
Mountainside Borough Winfield Township

New Providence Borough

All 21 municipalities participated in the Union County HMP and are mapped in Figure 6.1-1 Union County Base Map.
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Figure 6.1-1 Union County Base Map
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WATERSHEDS

A watershed is the area of land that drains into a body of water such as a river, lake, stream, or bay. It is separated from
other systems by high points in the area such as hills or slopes. It includes not only the waterway itself but also the entire
land area that drains to it. Drainage basins generally refer to large watersheds that encompass the watersheds of many
smaller rivers and streams. In New Jersey, the State is divided into 20 Watershed Management Areas (WMA), which are
made up of smaller watersheds. Union County is located mostly in the Arthur Kill (WMA 7), but also encompasses part of
Upper Passaic, Whippany, and Rockaway (WMA 6) and Lower Raritan, South River, and Lawrence (WMA 9).

The mainstem of the Rahway River is 24 miles long, flowing from Union County into the Arthur Kill near Linden and is tidal
from the Pennsylvania Railroad Bridge at Rahway down to the mouth. Major tributaries include the East Branch Rahway
River, Woodbridge River and Robinson's Branch and major impoundments are the Middlesex Reservoir, Orange Reservoir,
Lower and Upper Echo Lakes and Diamond Mill Pond. The Elizabeth River is 11 miles long, much of it channelized for flood
control purposes. Land uses in the Rahway and Elizabeth Watersheds are principally residential, commercial, and industrial.
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6.2 POPULATION AND THE ECONOMY

According to the 2018-2022 Census ACS survey, Union County has over 570,000 residents (an estimated 572,079), with
6.1% of the population (an estimated 35,176 residents) under 5 years of age, and 14.6% (an estimated 83,680 residents)
over age 65. The county overall has experienced an estimated 2.65% population growth over the 2013-2017 and 2018-
2022 ACS survey periods.

This trend is also seen in individual municipalities throughout the county; most saw modest growth in population
between 2013-2017 and 2018-2022 estimates. Five municipalities saw population decline, all experiencing relatively
small losses in population: Berkeley Heights, Clark, Cranford, Springfield, and Winfield. The largest population growth
was seen in New Providence, with a nearly 7% population increase during this time.

Table 6.2-2 Union County Total Population

L Total Population Total Population o
Municipality (2013-2017 ACS 5-Year) (2018-2022 ACS 5-Year) Percent Change (%)

Berkeley Heights Township 13,576 13,120 -3.36%
Clark Township 15,607 15,415 -1.23%
Cranford Township 23,972 23,838 -0.56%
Elizabeth City 129,363 135,665 4.87%
Fanwood Borough 7,648 7,723 0.98%
Garwood Borough 4,365 4,542 4.05%
Hillside Township 22,069 22,262 0.87%
Kenilworth Borough 8,235 8,345 1.34%
Linden City 42,230 43,478 2.96%
Mountainside Borough 6,907 6,991 1.22%
New Providence Borough 12,716 13,595 6.91%
Plainfield City 51,097 54,358 6.38%
Rahway City 29,443 29,664 0.75%
Roselle Borough 13,709 13,964 1.86%
Roselle Park Borough 13,709 13,964 1.86%
Scotch Plains Township 24,339 24,740 1.65%
Springfield Township 17,528 17,011 -2.95%
Summit City 22,155 22,555 1.81%
Union Township 58,499 59,956 2.49%
Westfield Town 30,591 30,839 0.81%
Winfield Township 1,525 1,518 -0.46%

UNDERSERVED COMMUNITIES AND SOCIALLY VULNERABLE POPULATIONS

Very young or aging populations can indicate a potentially vulnerable group of people during the preparation for and
response to a hazard event. Union County is relatively distributed by age but skews towards an older population. Overall
throughout the County, Union has 6.1% of its population under age 5, and 14.6% of its population over the age of 65. Some
exceptions to this distribution are seen in Winfield, where 2.2% of the population is under age 5 and 21.3% of the
population is over age 65, and Mountainside, where over a quarter of the population is over age 65 (25.4%), and just under
9% (8.9%) is under age 5.
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Table 6.2-3 Union County Vulnerable Populations

Municioalit Percent of Population Under Age 5 Percent of Population Over Age 65
pality (2018-2022 ACS 5-Year) (2018-2022 ACS 5-Year)

Berkeley Heights Township 5.06% 18.57%
Clark Township 4.72% 21.09%
Cranford Township 5.60% 19.33%
Elizabeth City 7.44% 11.36%
Fanwood Borough 4.45% 16.86%
Garwood Borough 4.47% 20.81%
Hillside Township 5.99% 13.93%
Kenilworth Borough 3.86% 14.54%
Linden City 5.64% 13.74%
Mountainside Borough 8.93% 25.43%
New Providence Borough 5.22% 21.20%
Plainfield City 7.65% 10.76%
Rahway City 7.49% 16.14%
Roselle Borough 4.37% 15.72%
Roselle Park Borough 5.68% 13.38%
Scotch Plains Township 4.82% 17.12%
Springfield Township 4.66% 16.44%
Summit City 5.86% 12.82%
Union Township 4.27% 16.72%
Westfield Town 7.50% 14.46%
Winfield Township 2.17% 21.28%

Union County has no tracts designated under the Community Disaster Resilience Zone (CDRZ) designation — tracts which
may be eligible for enhanced hazard mitigation benefits from FEMA for at least five years, and which qualify for more
expansive government investments (such as Climate Smart Communities Initiative, which prioritizes CDRZs).

Union County has 277 block groups (2020) in 15 different municipalities labeled as Overburdened Communities (OBC) — a
New Jersey designation which identifies areas which have (1) at least 35% low-income households, (2) at least 40% of
residents identifying as minority or members of a State-recognized tribal community, or (3) at least 40% of households
having limited English proficiency. In Union County, the overburdened block groups meet criteria, most commonly, of
Minority population classification. There are also portions of Union meeting criteria for communities labeled as Low
Income and Minority, and Low Income, Minority, and Limited English, according to OBC.

Union County has 43 Census Tracts (2010) in 6 different municipalities identified through the Federally designated Climate
and Economic Justice Screening Tool (CEJST), noting communities which are underserved and overburdened by active and
legacy pollution and related vulnerabilities. Municipalities with designated CEJST tracts are primarily far eastern (Elizabeth,
Linden) or far western (Plainfield) Union County. With these classifications, communities within six Union municipalities
meet criteria for areas in need of climate or economic justice under categories of Workforce Development (most common),
Climate Change, Housing, Legacy Pollution, Transportation, Water and Wastewater, and Health.
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Based on the above designations, the City of Elizabeth is perhaps the municipality in Union County with the most
underserved tracts/communities; within Elizabeth, there are 80 block groups that are designated OBC and 26 tracts which
are designated CEJST communities. Similarly, the City of Linden has fewer block groups and residents but has the same full
coverage of vulnerable communities as designated by OBC/CEJST found within its borders.

ECONOMY

According to the New Jersey Department of Labor and Workforce Development (NJLWD) 2024 New Jersey Quarterly
Census of Employment and Wages report, there are 229,052 people employed in Union County in both the public and
private sectors. The industry employing the greatest number of employees was Health Care and Social Assistance, with
35,125 employees, with an annual payroll of $2,304,912,662. The industry with the highest annual payroll was Professional
and Technical Services, $2,472,984,999, with 15,456 employees. Figure 6.2-1 Jobs by Employment Sector in Union County,
2024 displays the number of jobs by industry sector.

Figure 6.2-1 Jobs by Employment Sector in Union County (2024)

Health Care and Social Assistance
Educational Services
Transportation and Warehousing
Professional and Technical Services
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Industry Sector

Other Services, Ex. Public Admin
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Source: NJLWD 2024 Quarterly Census of Employment and Wages

The major employers identified by the Steering Committee to include in the Planning Process include:
e Merck
o Overlook Medical Center
e  Phillips 66 Refinery
e Robert Wood Johnson University Hospital Rahway
e Wakefern Food Corporation (Shoprite)
e Trinitas Regional Medical Center

6.3 BUILT ENVIRONMENT

LAND USE/LAND COVER
Key land use types are calculated for the entire county of Union and all municipalities within by using the Land Use / Land

Cover (LULC) data provided by the New Jersey Department of Environmental Protection (NJDEP). Both data releases in
2015 and 2020 were used for change-over-time comparisons.
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According to this NJDEP LULC data for survey year 2020, Union County’s over 67,000 acres (including land and water) is
primarily classified as urban (developed). This category includes over 55,000 acres (55,723) as of 2020, nearly 83% of the
county overall (82.6%). Forest land made up an additional 6,007 acres (8.9% of Union County) as of the 2020 LULC release,
and wetlands geographies comprised an additional 4.25% of the county, with 2,865 acres of wetlands throughout Union.
Smaller land use categories include water (1,908 acres, 2.8% of the county) and barren land (868 acres, 1.28% of the
county). Union has a negligible amount of land classified as agriculture; just 79.8 acres (0.11% of the county) are dedicated
to agricultural uses.

These statistics show some slight changes between Land Use/Land Cover in 2020 and an earlier 2015 release. Notably,
land classified as ‘barren land’ grew 11.5% over these two survey periods, from 778.6 acres in 2015 to an estimated 868
acres in 2020. Agricultural land saw a loss of 7.9%, with a 2015 estimate of 86.6 acres dropping to the aforementioned
79.8 acres by 2020 estimates. Forest land also saw a slight loss, with 1.2% decline in this acreage (from 6,802 acres in 2015
to just over 6,000 in 2020). Wetlands experienced a slight decline with a loss of just under 40 acres, resulting in a
percentage shift of —1.3% between 2015 and 2020. Urban and water land classifications remained unchanged between
NJDEP estimates in 2015 and 2020. These trends point to a potential period of redevelopment over these time periods, as
a slight loss in forest, agriculture, and wetlands, coupled with a rise in ‘barren land’ indicate land being cleared, unused in
preparation for future development. Table 6.3-1 Union County Land Cover Acreage Change by Land Cover, 2015 vs. 2020
displays the changes in land use seen in the County between 2015 and 2020.

Table 6.3-1 Union County Land Cover, 2015 vs. 2020 (NJDEP)

| landUseType | 2015Acres | 2020Acres | PercentChange (%) |
Agriculture 86.6 79.8 -7.9
Barren Land 778.6 868.1 11.5
Forest 6,082.8 6,007.1 -1.2
Urban 55,689.1 55,723.4 0.1
Water 1,910.9 1,908.2 -0.1
Wetlands 2,903.4 2,864.8 -1.3

Land uses in Union County were also assessed using the state’s MOD-IV parcel tax database, which allows for land
classification into more detailed categories. This dataset was assessed for change-over-time calculations for releases in
the years 2016 and 2022.

According to this state-level data set, in 2022, Union County was primarily a residential community, with 47.3% of total
land area (25,657 acres) classified as residential land, including apartment residential. Following, public land uses (tax
exempt) made up 27.8% of Union (15,077 acres) in 2022. Industrial land made up an additional 5,148 acres (9.49% of
Union) in 2022, and commercial land uses made up 8.98% (4,869 acres). Smaller amounts of land are classified as vacant
(4.8%, 2,620 acres), railroad property (1.58%, 857.6 acres), and farm land (0.04%, 20 acres).

These classifications show some changes between 2016 and 2022 land use surveys in MOD-IV data. Notably, railroad
property, though small in acreage, grew 30.0% between 2016 and 2022, to 857.6 acres from 2016’s 659.7 acres. Vacant
land saw a growth of 9.7%, growing from 2,387.9 in 2016 to 2,620 in 2022. The data illustrates a decline in agriculture in
Union County between these time periods; MOD-IV reports a 39.21% decline in farm land with a 2022 estimate of 20 acres
(down from 2016’s 32.9 acres). Commercial land also saw a 6.5% decline, and industrial land saw a 3.24% decline. Other
categories remained relatively consistent; residential land stayed about the same, though the apartment (multi-family)
portion saw a slight increase of 1.88% with nearly 19 new acres of apartment-residential development. Lastly, civic/public
(tax exempt) land saw a growth of 2.5%, showing nearly 374 new acres of this land use type in Union County between
2016 and 2022. Table 6.3-2 Union County Land Use, MOD-IV, 2016 vs. 2022 displays the changes in land use seen in the
County between 2016 and 2022 according to this data.

6.0-7 6.0 COUNTY PROFILE



HAZARD MITIGATION PLAN 2026

Table 6.3-2 Union County Land Use, MODIV, 2016 vs. 2022 (NJDEP)

Land Use Type 2016 Acres m Percent Change (%)

Residential 24,740.7 24,632.4 -0.4
Apartment 1,005.4 1,024.3 1.9
Commercial 5,208.2 4,868.9 -6.5
Farm 32.9 20 -39.2
Industrial 5,320.8 5,148.3 -3.2
Civic/Public (Tax Exempt) 14,703.8 15,077.3 2.5
Vacant Land 2,387.9 2,620.2 9.7
Railroad Property 659.7 857.6 30.0
TRANSPORTATION

According to the Union County Transportation Master Plan (2016), there are 1,430 miles of road in Union County. Major
roadways that traverse Union County include Interstates 78, 278/Goethals Bridge, and the New Jersey Turnpike (I-95); the
Garden State Parkway; and State Highways 1&9, 22, 24, 27, 82, and 124.

Union County owns 129 bridges that span over 20 feet. Of these 129 bridges, 5% are structurally deficient and require
replacement (pending funding) and another 30% are functionally obsolete and may require rehabilitation (pending
funding). NJDOT has identified nine “Orphan Bridges” of uncertain ownership in Union County (Union County
Transportation Master Plan 2016). The Port Authority of New York and New Jersey owns the Goethals Bridge, which
connects Union County to Staten Island, NY.

Union County freight is moved via all forms of transportation: land, sea, and air. Union County is home to several freight
rail corridors, such as the Lehigh Line and the Garden State Secondary (Chemical Coast Line). Most freight lines in Union
County are operated by Conrail Shared Assets Operations (Union County Transportation Master Plan 2016).

In Union County, the Port Authority of New York and New Jersey operates port facilities at Port Elizabeth in Elizabeth City.
Port Newark/Elizabeth is the largest marine terminal complex in the Port of New York & New Jersey and is composed of
“the largest containerized, deep-water shipping terminals on the East Coast of the U.S.” (Union County Transportation
Master Plan 2016).

Union County is home to two airports: Linden Municipal Airport and Newark Liberty International Airport, which straddles
the cities of Newark (Essex County) and Elizabeth (Union County) (Union County Transportation Master Plan 2016).

Newark Liberty International Airport (Newark Airport) is a major hub for both passenger travel and cargo movement. In
2023, Newark Airport was ranked the 12 busiest commercial airport in the U.S for passenger travel. Additionally, in 2023,
Newark Airport carried the second most domestic cargo (about 1.3 million tons) of any airport in the New York City region.
Newark Airport is operated by the Port Authority of New York and New Jersey (Union County Transportation Master Plan
2016). A majority of the airport is in FEMA’s SFHA.

Linden Municipal Airport, which is owned and operated by the City of Linden, is used for general aviation entities as well

as emergency responders and government entities. Linden Municipal Airport does not carry cargo (Union County
Transportation Master Plan 2016).
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In addition to the major roadways, Union County also has a network of NJ Transit (NJT) bus stops and routes. NJ Transit
bus service operates 25 routes and over 2,100 stops in Union County. There are 16 rail stations in the county that run along
four NJT rail lines: Northeast Corridor, Raritan Valley Line, Morristown Line, and Gladstone Branch. The New Jersey Coast
Line also runs through the county. Transit service is concentrated in the eastern portion of the county with a focus on
access to Elizabeth, Newark, and New York City (Union County Transportation Master Plan 2016).

HOUSING AND NON-RESIDENTIAL CONSTRUCTION

For recent (since 2021) and future (5+ years) major development and infrastructure within each municipality, refer to
Section 2.2 HMP Review: Changes in Development.

6.4 ECOSYSTEMS AND NATURAL ASSETS

RESERVATIONS

The Watchung Reservation is the largest nature reserve in Union County, encompassing 6,200 acres. The park is bound by
the city of Summit, the borough of Mountainside, and the townships of Berkely Heights, Scotch Plains, and Springfield.
The reservation includes many features such as trails, playgrounds, fishing, kayaking, and picnic areas. One key feature is
the Watchung Reservation History Trail, a 6-mile trail that visits and identifies sites of historic interest. The stops along the
History Trail recall features from the early years of the Watchung Reservation or describe uses of the land before it was
incorporated into the park.

COUNTY AND STATE PARKS
Union County’s 36 park encompass more than 6,200 acres with many opportunities for passive and active recreation
including the Trailside Nature & Science Center, Watchung Stable and The Deserted Village of Feltville.

Briant Pond HydroRaking Project

Union County enlisted the services of a contractor to lead the hydro-raking in Briant Park in Summit, NJ. This will
reinvigorate the ecological health and recreational value of Briant Pond. The initial press release stated that hydro-raking
operations are scheduled for Monday through Friday to disrupt park use minimally while also progressing the project
efficiently. The ultimate goals reflected in this effort are environmental stewardship and community engagement.
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7.0 RISK ASSESSMENT
7.1 OVERVIEW AND CHANGES SINCE 2021

Jurisdictions in Union County are vulnerable to both natural and man-made hazards. For the 2026 plan update, the
Steering Committee reviewed the hazards that were included in the 2021 plan, the 2024 NJ State Hazard Mitigation Plan,
and the occurrences of hazardous events since the previous update.

The 2026 plan update includes the same 15 natural and 10 man-made hazards as the 2021 plan update. However, in this
update, the ‘Critical Facilities’ section has been renamed to ‘Critical Facilities and Community Lifelines’, categorizing the
essential services serving the communities into the eight FEMA Community Lifelines: Safety and Security; Food, Hydration,
and Shelter; Health and Medical; Energy; Communications; Transportation; Hazardous Materials; and Water Systems.

Hazardous events not included at this time may be addressed during future evaluations and updates to the risk assessment
if deemed necessary by the Steering Committee.

HAZARD RANKING AND RISK ASSESSMENT UPDATE PROCESS

Section 7.1.1 of this HMP update includes detailed descriptions of the process that was used to assess and prioritize Union
County’s risks from natural hazards, quantitative risk assessments for Union County as a whole, and create assessments
that are more detailed for certain asset classes. A total of 25 hazards were identified and profiled by the Steering
Committee (see section 2.3 HMP Evaluation: Changes in Priorities for a comparison of hazards from the previous plan).

For each of these hazards, the profiles in Section 7.0 include:
e Hazard Description;
e Location, Extent and Magnitude;
e Previous Occurrences and Losses;
e Probability of Future Occurrence;
e Potential Effects of Climate Change; and
e Vulnerability Assessment

In its early meetings related to this HMP update, the Steering Committee considered a total of 25 hazards that have
potential to affect the County. The group reviewed these hazards and prioritized them as high, medium, or low based on
the overall impact to the County. They considered factors such as how often the hazard occurred, degree of property and
infrastructure damage, number of people impacted, and time of recovery. Those hazards prioritized as high or medium
by the Steering Committee include more extensive discussions about vulnerability and risk than those with lower rankings.
A total of 13 hazards were ranked high. The rankings for all 25 hazards can be found in Table 2.3-2 Hazard Ranking
Crosswalk. In addition, jurisdiction specific hazards have been identified and profiled for each participating municipality
in Appendices Volume I-Jurisdictional Information. A subset of hazards from the main plan was selected for each
jurisdiction. These hazards were identified by municipality point of contacts after a series of meetings and workshops held
with each participating jurisdiction. A goal of the risk assessment update for the 2026 HMP was to improve the information
contained in the jurisdictional appendices to capture the risk facing each community within the planning area.

In addition to ranking hazards at the county level, the municipal working groups also ranked each hazard as high, medium,

and low. The county-wide assessment was supported by jurisdictional risk assessments for the hazards, ranked high,
medium, and low by the municipal planning committees.
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A risk calculation is a FEMA requirement. Risk is a numerical indication of potential future damages. This section includes
details about calculation methodologies and results of the county-wide risk assessments. In the 2026 Update, all risk
calculations are included in Section 7.0 Risk Assessment.

During the 2026 HMP update many parts of the 2021 HMP update were preserved. Where applicable, portions of the
historical hazard data have been retained. As required by federal planning guidelines, one of the key elements of the 2026
HMP update was to describe the events and effects of natural hazards on the County since the last Plan update was
developed and adopted.

Note: The term “planning area” is used frequently in this section. This term refers to the jurisdictional limits of Union
County.

7.2 IDENTIFICATION OF HAZARDS

During the planning process for this update to the Hazard Mitigation Plan, numerous sources were consulted to identify
hazards of concern in the study area. FEMA maintains records on federal expenditures associated with declared major
disasters, while the U.S. Army Corps of Engineers (USACE) and the Natural Resource Conservation Service (NRCS) collect
data on losses during the course of some of their ongoing projects and studies. Additionally, the National Oceanic
Atmospheric Administration’s (NOAA) National Centers for Environmental Information (NCEI, formerly the National
Climatic Data Center) maintains data about natural hazards in summary format. The NCEI data includes occurrences, dates,
injuries, deaths, and costs.

MAIJOR DISASTER DECLARATIONS

Union County has received 16 major Presidential Disaster Declarations and nine Emergency Declarations since 1950. Since
the last plan update, one major disaster declaration has occurred (Hurricane Ida). The more recent major and emergency
declarations (and one non-declared event) are included as part of the summary below.

Table 7.2-1 Recent Hazards and Declared Major Disasters in Union County, New Jersey (1992-2025)

Disaster Summar
Declaration y

12/18/1992 DR-973 Severe Stormsand = A major winter storm\ (Nor’easter) that caused considerable coastal flooding and
Inland and Coastal beach erosion. A total of 12 counties in New Jersey included as part of the
Flooding Presidentially Declared Disaster.
3/13/1993 DR-3106 Severe Storms and Event known as the “Storm of the Century” affected as many as 26 States from
Flooding Florida to Maine, the Gulf Coast, and the Ohio Valley. One of the most intense

nor’easters to ever affect the United States. The “Storm of the Century” label was

given tothe event due to the record low pressure, wind speeds, temperature, and

snowfall. All 21 counties in New Jersey were included in the Presidentially Declared
Disaster.

1/7/1996 DR-1088 Blizzard A State of Emergency was declared for the blizzard that hit the state. Road
conditions were dangerous due to the high winds and drifts. Both government and
contract snow plowing operations were running at a maximum. Local roads were
impassable. This blizzard also brought on coastal flooding with the high tides on
Sunday evening and Monday morning, and there were reports of damage to dunes
and beaches from the heavy wave activity. More than 400 National Guard personnel
were activated for transport assistance, primarily for medic missions. In Union
County, snowfall totals ranged from 20"-30".

10/19/1996 DR-1145 Flash Flood Flooding temporarily closed parts of US 1 and 9, several state routes, and the
Garden State Parkway. Union County received 5"-7" of rainfall. In Union County, the
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Disaster Summar
Declaration Y

flooding caused an estimated $4 million in residential property damages and
$300,000 in infrastructure damages.

9/16/1999 DR-3148 Hurricane Floyd This downgraded fall hurricane put the entire Eastern Seaboard on flood watch,
including every county in New Jersey. Although downgraded from a hurricane by the
time it hit New Jersey, the storm lasted approximately 18 hours resulting in rainfall
totals of 11.90" within Union Township in Union County. The Rahway River at
Springfield was above its flood stage of 5.5' from 11:00am on the September 16
until 12:45pm on the September 17. The crest stage of 10.67' occurred around
10:00pm on the September 16.

2/16/2003 DR-3181 Heavy Snow The most powerful storm to affect New Jersey since the Blizzard of 1996. The
combination of the very cold temperatures and the approach of a strong storm
system caused widespread snow to break out, starting before sunrise on Sunday,
February 16. Snow continued during the day Sunday, heavy at times, and continued
into Sunday night. Precipitation continued on Monday, before finally coming to an
end on Tuesday. Total snowfall in Union County ranged from 18.5" to 23.5". New
Jersey requested and was granted a Snow Emergency Declaration for all 21 counties.
The President's Day snowstorm tied or set records in all 21 New Jersey counties
including Union County. Statewide, the event resulted in damages estimated at
approximately $30.2 million.

8/5/2003 Severe Storms and | Torrential rain resulted in widespread flash flooding of streets, low lying and poor
Flooding drainage areas, mainly along a line extending northeast across Southwest Union
County into South Central Bergen County. The highest estimated rainfall rates were
between 2" and 3" per hour across southwest Union County, where the flooding
was most severe. The Plainfield Township police reported numerous streets flooded:
Rock Avenue, West Front and South Second Streets, Watchung Avenue, and East
Third Street, George and Johnson Avenues, Randolph Road, and Cedarbrook Park,
and a section of Route 22 flooded in Scotch Plains.

4/15/2007 DR-1694 Severe Storms and A seven-day Nor’easter deluged New Jersey with over 9" of rain, causing millions of
Inland And Coastal | dollars of damage and killing three residents. Statewide damage was estimated at
Flooding $180 million dollars. Street flooding was reported along Route 1 south bound near
Lawrence Street. Union County rainfall ranged from 2.16" at Canoe Brook to 7.31” at
Cranford.
04/02/2010 DR-1897 Severe Storms and A slow moving storm moving north along the Atlantic coast produced heavy rains
Flooding from March 12 - 15, 2010. Rainfall amounts were greatest in central and

northeastern New Jersey. One of the highest rainfall totals was reported at USGS
gage in Mountainside, New Jersey.

12/26/2010 DR 1954 Severe Winter Storm | A rapidly intensifying low-pressure system tracked from off the Southeast US coast
and Snowstorm on Christmas Day and then past the Mid Atlantic Coast on Sunday December 26th.
Bands of heavy snow plus embedded thunderstorms and very strong winds affecting

the region Sunday afternoon through Sunday night. The powerful blizzard brought a
widespread area of 20 to 30 inches of snow across Northeast New Jersey. The heavy

snow was accompanied by area wide winds of 25 to 40 mph and gusts in excess of

60 mph Sunday afternoon into Sunday night, resulting in near whiteout conditions

with blowing and drifting snow and making all forms of travel extremely difficult to

nearly impossible. Major Disaster Declaration Declared on February 4, 2011.

10/29/2011 DR-4048 Severe Winter Storm A historic and unprecedented early-season winter storm impacted the area on
and Snowstorm Saturday, October 29, with more than one foot of heavy wet snow falling on interior
portions of northeast New Jersey. This is the first time a winter storm of this

magnitude has ever occurred in October. The heaviest snow fell across interior

northeast New Jersey, with up to 18 inches of snowfall across higher elevations.
Thousands of people across northeast New Jersey lost power during this event as
heavy snow accumulated on trees that still had partial to full foliage during mid-

autumn. This caused extensive felling of trees and limbs across the region and
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Disaster Summar
Declaration Y

damage to power lines. In Union County a significant number of trees came down
due to the heavy wet snow.

08/31/2011 DR-4021 Hurricane Irene Hurricane Irene made landfall along the Outer Banks of North Carolina on August
27,2011 as a Category 1 hurricane. The storm re- emerged over the Atlantic and
made a second landfall as a tropical storm on August 28th in the Little Egg Inlet in
southeastern New Jersey. Large portions of the county experienced flooding, with

the most severe occurring in the municipalities of Cranford, Springfield, and Rahway.
These areas were mainly impacted by flooding from the Rahway River. The storm
flooded thousands of residential homes in Cranford including the downtown area. In
other areas of the county, police used boats to rescue nearly 90 people from their
homes on flooded streets in Rahway and Springfield. In Rahway significant flooding
occurred along West Grand Avenue and Rahway Avenue. An estimated 30,000
Union County residents were left without power.

10/30/2012 DR-4086 Hurricane Sandy In late October of 2012, Union County was impacted by Hurricane Sandy, a late
season hurricane. Sandy reached a peak intensity of 85 knot while it turned
northwestward toward the mid-Atlantic states. Sandy weakened somewhat and
then made landfall as a post-tropical cyclone near Brigantine, New Jersey with 70-
knott maximum sustained winds. Because of its tremendous size, however, Sandy
drove a catastrophic storm surge into the New Jersey and New York coastlines. In
Union County, the storm produced 3 to 6 feet of inundation along the Arthur Kill and
in the Elizabeth Port Authority Marine Terminal along Newark Bay in eastern Union
County. This inundation caused areas of moderate to major damage to industrial
complexes, such as the Bayway refinery.

01/22/2016 DR-4264 Severe Winter Storm On February 11, 2016, Governor Chris Christie requested a major disaster
and Snowstorm declaration due to a severe winter storm and snowstorm during the period of
January 22-24, 2016. The Governor requested a declaration for Public Assistance for
17 counties, snow assistance for 14 counties, and Hazard Mitigation statewide.

03/25/2020 DR-4488 Covid-19 Pandemic ' FEMA announced that federal emergency aid has been made available for the state
of New Jersey to supplement the state and local recovery efforts in the areas
affected by the Coronavirus Disease 2019 (COVID-19) pandemic beginning on

January 20, 2020, and continuing.

09/05/2021 DR-4614 Remnants of On September 2, 2021, Governor Philip D. Murphy requested an expedited major
Hurricane Ida disaster declaration due to the remnants of Hurricane Ida during the period of
September 1-3, 2021. The Governor requested a declaration for Individual
Assistance; Public Assistance, including direct Federal assistance; and Hazard
Mitigation statewide.

Source: NOAA/NCEI, FEMA, and the NJ Office of Emergency Management

7.3 HAZARDS SUMMARY
7.3.1 OVERVIEW OF THE TYPE AND LOCATION OF HAZARDS
In the initial phase of the planning process, Union County’s Steering Committee reviewed the hazards profiled in the 2021

HMP update. The Steering Committee determined that the same 25 hazards posed the greatest threat to Union County.
As with the 2021 HMP update, the Steering Committee combined Ice Storm with Severe Weather-Winter Weather. Table
7.3-1 Hazard Identification summarizes the hazards included in the 2026 HMP update.
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Table 7.3-1 Hazard Identification
Dam Failure
Drought
Earthquake/Geological
Erosion—Hurricane/Nor’easter/Coastal Storm
Extreme Temperature — Cold
Extreme Temperature — Heat
Flood
Hail
High Wind — Straight-Line Winds
High Wind — Tornado
Landslide (non-seismic)
Severe Storm — Lightning

Severe Storm — Winter Weather

(Includes Ice Storm)
Storm Surge —Hurricane/Nor’easter/Tropical Storm
Wildfire
Animal Disease
Civil Unrest
Cyber Attack
Economic Collapse
Hazardous Materials Release — Fixed Site
Hazardous Materials Release — Transportation
Nuclear Hazards
Pandemic
Power Failure
Terrorism

Note: Impacts from Climate Change and Sea Level Rise will be addressed in each applicable hazard.

The following section profiles each of the 25 hazards listed above and includes a description of the hazard, location and
extent of the hazard, severity of the hazard, impact on life and property, and past occurrences of the hazard.

7.3.2 CONSISTENCY WITH THE NEW JERSEY STATE HAZARD MITIGATION PLAN

As part of the process of developing the Union County Hazard Mitigation Plan Update, the planning team carefully
reviewed the 2024 New Jersey State Hazard Mitigation Plan Update (State HMP), with the goal of ensuring consistency
between the two documents, primarily in the areas of hazard identification, risk assessment and mitigation strategy.
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For the 2021 HMP update, Union County Division of Emergency Services reviewed the human-based hazards included in
the State HMP and decided to profile several human-based hazards for the first time within the 2021 HMP update. The
2026 plan update continues to profile these hazards. They are as follows:

e Animal Disease

e  Civil Unrest

e  Cyber Attack

e Economic Collapse

e Nuclear Hazards

e Pandemic

e Power Failure

e Terrorism

As with the 2021 HMP update, Union County Division of Emergency Services decided not to profile the following human-
based hazards found in the State HMP in the 2026 HMP update, as they were deemed inapplicable or of insufficient risk
to Union County:

e Crop Failure

e Fishing Failure

e Harmful Algal Bloom

7.3.3 HAZARD PROFILE

IDENTIFICATION AND CHARACTERIZATION OF ASSETS IN HAZARD AREAS

An inventory of Union County's georeferenced assets (identified assets with specific, identified locations) was created in
order to identify and characterize property and persons potentially at risk to the identified hazards. By understanding the
type and number of assets that exist and where they are located in relation to known hazard areas, the relative risk and
vulnerability for such assets can be assessed using GIS analysis.

Critical Facilities were identified in cooperation with each municipality using FEMA’s Community Lifelines as a framework.
FEMA created the eight Community Lifelines to contextualize information from incidents, communicate impacts in plain
language, and promote a more unified effort across a community that focuses on stabilization of these lifelines during
response. The eight categories of community lifelines are:
e Safety and Security: Law Enforcement, Security, Fire Service, Search and Rescue, Government Service, Community
Safety
e Food, Hydration, Shelter: Food, Hydration, Shelter, Agriculture
e Health and Medical: Medical Care, Public Health, Patient Movement, Medical Supply Chain, Fatality Management
e Energy: Power Grid, Fuel
e Communications: Infrastructure, Responder Communications, Alerts, Warnings, and Messages, Finance, 911 and
Dispatch
e Transportation: Highway/Roadway/Motor Vehicle, Mass Transit, Railway, Aviation, Maritime
e Hazardous Materials: Facilities, HAZMAT, Pollutants, Contaminants
e Water Systems: Potable Water Infrastructure, Wastewater Management

These community lifelines must continue to operate before, during, and after an emergency and/or hazard event and/or
are vital to health and safety. Community lifelines have been identified as the most fundamental services in each
community that when stabilized enable all other aspects of society to function. A total of 884 lifelines were identified for
this update. The critical facilities, infrastructure and community lifelines spatial inventory includes assets that, although
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not always publicly owned, have been defined as critical in accordance with the above definitions. Table 7.3-2 Critical
Facilities and Community Lifeline Summary for Union County summarizes the number of identified community lifelines.

Table 7.3-2 Critical Facilities and Community Lifeline Summary for Union County
Lifeline Category

Jurisdiction

Safety and
Security
Hydration
and Shelter
Health and
Communica
Transportat
Hazardous
Materials

Union
County Total
Source: Union County HMP Update 2021, Union County municipalities

675 4 53 29 6 31 16 69 884

7.3.4 VULNERABILITY OF ASSETS
All assets throughout Union County are exposed to extreme temperatures, extreme winds, hurricanes and tropical

storms, lightning, nor'easters, tornadoes, winter storms, drought and earthquakes. Some hazards have discrete,
delineable hazard areas associated with them. In other words, lines can be drawn on a map to show approximate areas
that are potentially susceptible to the hazard versus those that are not. For the hazards with delineable hazard areas (i.e.,
flood and sea level rise), tables showing the exposure of Union County’s critical facilities by jurisdiction are included in
Appendices Volume I: Jurisdictional Information. Exposure of these assets was determined through GIS analysis of hazard
areas using georeferenced point locations for critical facilities, which were aggregated by community lifeline type. The
results of this analysis are discussed in each relevant hazard profile.

7.3.5 DAMAGE ESTIMATES
This multi-jurisdictional vulnerability assessment was conducted utilizing FEMA National Risk Index (NRI) data to provide

estimates for the potential impact of hazards by using a common, systematic framework for evaluation. In the case of the
dam failure hazard, which is not included in the NRI, FEMA’s Resilience Analysis and Planning Tool (RAPT) was used to
estimate impacts. The results of the multi- jurisdictional vulnerability assessment are provided for each hazard
immediately following the Hazard Profiles of each hazard. Below is a brief description of these approaches.

National Risk Index (NRI) Methodology

FEMA’s National Risk Index dataset and online tool leverages data on natural hazards and community risk factors to
develop a baseline risk measurement for 18 natural hazards by County and Census tract (FEMA, n.d.). Expected annual
loss (EAL) is the natural hazards component of the National Risk Index; the EAL score and rating represent the average
economic loss in dollars resulting from natural hazards each year for a community when compared to all other
communities at the same level. The following formula was used to calculate the EAL:

Exposure * Annualized Frequncy* Historic Loss Ratio = Estimated Potential Annual Loss
Exposure is the representative value of buildings, population, or agriculture potentially exposed to a natural hazard
consequence. Annualized frequency is the expected frequency or probability of a natural hazard occurrence per year.
Historic loss ratio is the estimated percentage of the exposed building value, population, or agriculture value expected to

be lost due to a natural hazard occurrence (FEMA, n.d.).

Risk is presented in terms of EAL in dollars. Building EAL is the predominant measure used across hazards, however,
depending on the nature of the hazard, in some instances agricultural EAL, population equivalence EAL, or total EAL (the
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sum of building, agricultural and population equivalence EAL) is used. In general, presenting results in the annualized form
is useful in three ways:

e This approach accounts for the contribution of potential losses from all future disasters;
e Annualized results for different hazards are readily comparable, thus easier to rank; and
e The use of annualized losses is the most objective approach for evaluating mitigation alternatives.

Loss estimates provided in this vulnerability assessment are based on best available data, and the methodologies applied
result in an approximation of risk. These estimates should be used to understand relative risk from hazards and potential
losses. Uncertainties are inherent in any loss estimation methodology, arising in part from incomplete scientific knowledge
concerning natural hazards and their effects on the built environment. Uncertainties also result from approximations and
simplifications that are necessary for a comprehensive analysis (i.e., incomplete inventories, demographics or economic
parameters). Additionally, because NRI data is available at the census tract level, in instances where one or more
municipalities were located within the census tract, loss estimates were divided equally between all municipalities
regardless of population or building density.

Resilience Analysis and Planning Tool (RAPT) Methodology

FEMA'’s Resilience Analysis and Planning Tool (RAPT) is a data and GIS mapping tool used to understand community risk.
RAPT was used in the dam failure section as a vulnerability analysis of dam failure is not within the scope of the HAZUS or
NRI methodologies. RAPT was used to conduct a spatial analysis of each high hazard potential dam to vulnerable
populations and critical infrastructure within the planning area. In order to understand the impact of a potential dam
failure, RAPT’s incident analysis tool was used. The tool allows the user to create a buffer zone (or incident area) around
an incident, in this case, dam failure, by setting an incident location. A 5-mile buffer was selected to estimate the at-risk
area. The tool identifies critical facilities within the buffer zone. Additionally, the population counter tool was used which
provides the estimated number of people with a specific characteristic within a drawn shape, by using the same 5-mile
buffer around the dam. Findings for each hazard are detailed in the hazard-by-hazard vulnerability assessment that follows
each Hazard Profile.

7.3.6 HAZARD RANKING

Ranking hazards helps communities set goals and priorities for mitigation based on their vulnerabilities. A Risk Factor (RF)
is a tool used to measure the degree of risk for identified hazards in a particular planning area. RF values were obtained
by assigning varying degrees of risk to five categories for each of the hazards profiled. Those categories include:
probability, impact, spatial extent, warning time and duration. Each degree of risk was assigned a value ranging from 1 to
4. The weighting factor is shown below. To calculate the RF value for a given hazard, the assigned risk value for each
category was multiplied by the weighting factor. The sum of all five categories equals the final RF value, as demonstrated
in the example equation:

Risk Factor Value = [(Probability x .30) + (Impact x .30) +
(Spatial Extent x .20) + (Warning Time x .10) + (Duration x .10)]

Hazards identified as high risk have risk factors greater than 2.5. Risk Factors ranging from 2.0 to 2.4 were deemed
moderate risk hazards. Hazards with Risk Factors 1.9 and less are considered low risk.
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Risk

Hazard

Risk Assessment Category

Probability

(1-4)

Spatial
Impact Extent
(1-4) (1-4)

Warning
Time
(1-4)

Duration

(1-4)

Risk Factor

High Wlnc:l\;:;;alght-Lme 3 5 3 3 1 25
Drought 3 1 4 1 4 2.5
Pandemic 1 3 4 1 4 2.5
Extreme Temperature—Cold 3 1 4 1 3 2.4
Extreme Temperature — Heat 3 1 4 1 3 2.4
. Severe\i;c::}eerter 3 ) 3 ) 2 23
_g Power Failure 3 1 3 3 2 23
§ Earthquake/Geological 1 2 4 4 1 2.2
Wildfire 2 2 2 3 3 2.2
Cyber Attack 3 1 2 4 1 2.1
Economic Collapse 1 2 4 2 2 2.1
i IR I R
z
Ha ardou_sFl\i/)I(Ze;:Ies Release 3 ) 1 ) ) 1
High Wind — Tornado 2 2 1 4 1 1.9
Terrorism 1 3 1 4 1 1.9
Civil Unrest 2 2 1 2 2 1.8
Animal Disease 2 2 1 1 2 1.7
Hail 3 1 1 2 1 1.7
§ Nuclear Hazards 1 2 2 2 2 1.7
Severe Storm — Lightning 2 1 1 3 1 1.5
Erosion—
Hurricane/Nor’easter/Coastal 2 1 1 1 1 1.3
Storm
Landslide (non-seismic) 1 1 1 4 1 1.3

7.4 DAM FAILURE
7.4.1 HAZARD DESCRIPTION
A dam is defined by the New Jersey Department of Environmental Protection (DEP) as any artificial dike, levee, or other

barrier, which is constructed for the purpose of impounding water on a permanent or temporary basis, that raises the
water level five feet or more above the usual, mean, low water height when measured from the downstream toe-of-dam

to the emergency spillway crest or, in the absence of an emergency spillway, the top-of-dam.

A dam failure can be defined as the unintended release or surge of impounded water. A failure can cause significant
property damage, injury, and in some cases death downstream of where the dam failed. The severity of dam failure can
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also vary widely. There is the potential for total collapse of a dam, but less significant failures are more likely as a result of
an overtopping (inadequate spillway design, debris blockage), foundation defects, or seepage. Overtopping of a dam
during a flood event due to clogged debris has the potential to be catastrophic. According to USGS, in 1972 the Dam Failure
in Rapid South Dakota occurred after the Canyon Lake Dam became clogged with debris and the dam was overtopped.

According to DEP, dam failures can result from a variety of causes including lack of maintenance, seismic activity, improper
design or construction, or during large storm events. Significant rainfall can quickly inundate an area and cause flood
waters to overwhelm a reservoir. If the spillway of the dam cannot safely pass the resulting flows, water will begin flowing
in areas not designed for such flows and failure may occur.

According to FEMA, intense storms may produce a flood in a few hours or even minutes for upstream locations. Flash
floods can occur within several hours of the beginning of heavy rainfall, and dam failure may occur within hours of the
first signs of breaching. Other failures can take much longer to occur, from days to weeks, as a result of debris jams or the
accumulation of melting snow.

To prevent, or reduce the probability of failure, existing dams are periodically inspected by professional engineers. Table
7.4-1 New Jersey Dam Inspection Schedule summarizes the dam inspection schedule for New Jersey, including Union

County.

Table 7.4-1 New Jersey Dam Inspection Schedule

Dam Class ‘ Regular Inspection Formal Inspection
Class | Large Dam Annually Once Every Three Years
Class | Dam Once Every Two Years Once Every Six Years
Class Il Dam Once Every Two Years Once Every 10 Years
Class Ill Dam Once Every Four Years Only as Required
Class IV Dam Once Every Four Years Only as Required

Source: DEP — Dam Safety and Flood Control

Dams are typically ranked by hazard classification, which is determined by the potential for infrastructure and property
damages downstream if a dam failure were to occur. The three hazard classifications include high hazard, significant, and
low and are defined as follows:
e High-Hazard Potential Dams are those whose failure or operational failure will probably cause loss of life and/or
significant infrastructure losses.
e Significant-Hazard Potential Dams are those whose failure or operational problems are unlikely to cause loss of
human life, but can cause economic loss, environmental damage, disruption of lifelines, or other concerns.
e Low-Hazard Potential Dams are those whose failure would probably cause no loss of human life and only low
economic and/or environmental losses, which would typically be limited to the dam owner’s property.

7.4.2 LOCATION, EXTENT AND MAGNITUDE
Location

According to the DEP there are a total of 23 dams in Union County as of 2024. The DEP — Bureau of Dam Safety separates
New Jersey dams into three hazard classifications. These hazard classifications include high hazard, significant, and low
and are based upon the guidelines outlined in the New Jersey Administrative Code — Dam Safety Standards (NJAC: 7-20):
Dam Classifications. The County contains an additional 7 DEP dams database classified structures which are not technically
dams.
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The following table lists the dams, including the municipality name, hazard classification, the river or stream the dam is
located along, the last inspection date and the name of the dam. The table is ordered by hazard classification that ranks
the potential for loss of life and infrastructure and property damages downstream if a dam failure were to occur. The
three hazard classifications include high-hazard potential (H), significant-hazard potential (S), and low-hazard potential
(L); these are defined at the bottom of the table. Other Structures are dams DEP database classified structures that are
not technically dams within their database (O).

Table 7.4-2 Union County Dams Summary summarizes the number of dams by municipality and hazard class while Figure
7.4-1 State Regulated Dams within Union County below shows the location of these structures within Union County.

Table 7.4-2 Union County Dams Summary

Total Significant-

Jurisdiction fert Hig.h- Hazard Hazard Potential L Lo'w-Hazard Overall Total L
Potential Dams Dams Potential Dams Structures

Berkeley Heights Township 0 0 1 1 3
Clark Township 1 2 0 3 0
Cranford Township 0 0 5 5 0
Elizabeth City 0 0 1 1 0
Fanwood Borough 0 0 0 0 0
Garwood Borough 0 0 0 0 0
Hillside Township 0 0 0 0 0
Kenilworth Borough 0 0 0 0 0
Linden City 0 0 1 1 1
Mountainside Borough 0 2 1 3 0
New Providence Borough 1 0 0 1 1
Plainfield City 0 0 0 0 0
Rahway City 0 1 2 3 0
Roselle Borough 0 0 0 0 0
Roselle Park Borough 0 0 0 0 0
Scotch Plains Township 1 1 1 3 0
Springfield Township 0 1 0 1 0
Summit City 0 0 0 0 0
Union Township 0 0 0 0 2
Westfield Town 0 0 1 1 0
Winfield Township 0 0 0 0 0
Union County Total 3 7 13 23 7

Source: 2024 NJDEP—Bureau of Dam Safety and Flood Control
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Figure 7.4-1 State Regulated Dams Within Union County

Source: NJDEP, NJGIN, NJDOT, NI Transit
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The extent or magnitude of a dam failure event can be measured in terms of the classification of the dam. The NJDEP
assigns one of four hazard classifications to state-regulated 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:

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

e C(Class Il (Significant Hazard Potential) - Failure of the dam may result in significant property damage; however, loss
of life is not envisioned.

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

e C(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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In Union County, three dams are classified as high-hazard potential by the DEP-Bureau of Dam Safety and Flood Control:
Robinson’s Branch Reservoir Dam (Clark Township), Clearwater Detention Dam (New Providence Borough), and
Shackamaxon Dam (Scotch Plains Township). Each municipality that has a high hazard potential dam has a corresponding
mitigation action to reduce the risk of dam failure.

Table 7.4-3 Inventory of Union County Dams, Ordered by Hazard Classification

Municipality Name

Hazard Class

River/Stream

Clark Township Robinson's Branch Reservoir Dam H Robinsons Branch
New Providence Borough Clearwater Detention Dam H Salt Brook
Scotch Plains Township Shackamaxon Dam H Lambert's Run
Clark Township Jackson Pond Dam S Rahway River
Clark Township Bloodgoods Pond Dam S Rahway River
Mountainside Borough Echo Lake Upper Dam S Nomahegan Creek
Mountainside Borough Echo Lake Dam S Normahegan Brook
Rahway City Milton Lake Dam S Robins Branch Rahway River
Scotch Plains Township Seeley's Pond Dam S Green Brook
Springfield Township Briant Park Dam S Van Winkle Brook
Berkeley Heights Township Murray Hill Farm Detention Dam L Passaic River-TR
Cranford Township Sperry Pond Dam L Rahway River
Cranford Township Hansel Dam L Rahway River
Cranford Township Droescher's Dam L Rahway River
Cranford Township Nomahegan Park Dam L Rahway River-TR
Cranford Township Kenilworth Blvd. Dam L Nomaheaan Brook
Elizabeth City Ursino Dam L Elizabeth River
Linden City 1A Dam L Morses Creek
Linden City Bayway Refinery No. 2 Dam L Morses Creek
Mountainside Borough Surprise Lake Dam L Blue Brook
Rahway City Ritchie Dam L Rahway River
Rahway City Rahway Dam L Rahway River-TR
Scotch Plains Township No Name Dam L Green Brook Raritan River
Westfield Town Mindowaskin Lake Dam L Rahway River
Hazard Classes (Source: New Jersey Administrative Code - Dam Safety Standards (NJAC: 7-20): Dam Classifications)
H = High-Hazard Potential: Loss of life likely (if failure were to occur)
S = Significant-Hazard Potential: Loss of life not likely but the potential for significant property damage
L = Low-Hazard Potential: Loss of life not likely and minimal infrastructure or property damage other than the structure itself

Source: 2024 DEP-Bureau of Dam Safety and Flood Control

7.4.3 PREVIOUS OCCURRENCES AND LOSSES

The DEP indicates there have been no previous catastrophic dam failures in New Jersey, but the number of small failures
has risen over the past few years. This has been primarily due to a combination of lack of inspection and the number of
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dams nearing the end of their design life. While not considered a failure, Linden City has reported that several times a
year, water exceeds the limits of the Jackson Pond and Bloodgoods Dams.

The DEP-Bureau of Dam Safety and Flood Control lists dam failures in New Jersey from several major flooding events
including Hurricane Floyd in September of 1999 and the Sparta storm in 2000. Review of these floods identified three dam
failures in Union County. The Shackamaxon Dam, Seeley’s Pond Dam, and Bloodgoods Dam all partially failed after
Hurricane Floyd. The partial dam failures are described below:
e Shackamaxon Dam (Scotch Plains Township). This dam partially failed after floodwater eroded the discharge
channel.
e Seeley’s Pond Dam (Scotch Plains Township). Floodwaters partially destroyed the masonry spillway cap and the
upper portion of the dam.
e Bloodgoods Dam (Clark Township). The DEP-Dam Safety and Flood Control Site does not provide a description
for this failure.

As part of the 2026 HMP update, the DEP—Bureau of Dam Safety and Flood Control list and the Association of State Dam
Safety Officials (ASDSO) Dam Safety Incident Database were consulted and did not return any additional events beyond
those listed above.

7.4.4 PROBABILITY OF FUTURE OCCURRENCES
Dam failures are rare and hard to forecast future occurrence; however, they normally coincide with events that cause

them such as earthquakes, landslides, and excessive rainfall and snowmelt. Dam failures in New Jersey are often caused
by heavy rains or other precipitation. The probability of dam failure in Union County is low (State HMP).

7.4.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to the State HMP, dams are designed partly based on assumptions about a river’s flow behavior, expressed as

hydrographs. Changes in weather patterns can have significant effects on the hydrograph used for the design of a dam. If
the hygrograph changes, it is conceivable that the dam can lose some or its entire designed margin of safety, also known
as freeboard. Loss of designed margin of safety may cause floodwater to more readily overtop the dam or create
unintended loads. Such situations could lead to a dam failure.

According to the 2020 New Jersey Scientific Report on Climate Change (NJ Climate Change Report) by DEP, the climate of
New Jersey is already changing and will continue to change over the course of this century. Precipitation is expected to
increase over the next several decades in the State. The NJ Climate Change Report states that the frequency of instances
of extreme annual precipitation (“wet years”) has increased, while the frequency of “dry years” has decreased statewide.
The NJ Climate Change Report states that New Jersey’s annual precipitation is expected to increase by 4% to 11% by 2050.
Several studies have found increases in the frequency and amount of heavy precipitation in the Northeastern United
States over the last century. Extreme precipitation events have increased in the Northeastern United States by 71% over
the last 50 years, which is at a faster rate over the past three decades than anywhere else in the United States. As annual
precipitation increases, so will the size and frequency of floods. As a result, the failure probability of low, significant, and
under-designed high hazard dams may increase according to the State HMP.

7.4.6 VULNERABILITY ASSESSMENT

Dams can fail with little warning. Intense storms may produce a flood in a few hours or even minutes for upstream
locations. Flash floods can occur within six hours of the beginning of heavy rainfall, and dam failure may occur within hours
of the first signs of breaching. Other failures and breaches can take much longer to occur, from days to weeks, as a result
of debris jams, the accumulation of melting snow, and the buildup of water pressure on a dam with deficiencies after days
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of heavy rain, etc. Flooding can occur when a dam operator releases excess water downstream to relieve pressure from
the dam.

Dam failure can cause severe downstream flooding, depending on the magnitude of the failure. Other potential secondary
hazards of dam failure are landslides around the reservoir perimeter, bank erosion on the rivers, and destruction of
downstream habitat. Dam failures can occur as a result of structural failures, such as progressive erosion of an
embankment or overtopping and breaching by a severe flood (State HMP). Earthquakes may weaken dams. Floods caused
by dam failures have caused loss of life and property damage. Dam and levee failures may also cause the release of
hazardous materials into the environment when floodwaters infiltrate development and infrastructure. This may lead to
widespread contamination resulting in costly remediation.

All assets located in a dam failure inundation zone could be exposed to the risk of a dam failure. The potential for loss of
life is affected by the capacity and number of evacuation routes available to populations living in areas of potential
inundation. Vulnerable populations are all populations downstream from dam failures that are incapable of escaping the
area within the needed timeframe. This population includes the elderly and young who may be unable to get themselves
out of the area of inundation. 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 highly vulnerable because they are more likely to seek or need medical attention, which may not be
available because of isolation during a flood event and difficulties in evacuating (State HMP).

There is often limited warning time for a dam failure event. While dam failure is rare, when events do occur, they are
frequently associated with other natural hazard events such as earthquakes, landslides, or severe weather, which limits
their predictability and compounds the hazard. Populations without adequate warning of the event from a television or
radio emergency warning system are highly vulnerable to this hazard

Dam and levee failure inundation maps and downstream hazard areas are considered sensitive information and are not
made available within the Union County HMP. To approximate and assess vulnerability to dam failure in Union County,
the Planning Team used FEMA’s online Resilience Analysis and Planning Tool (RAPT) to conduct a spatial analysis of each
high hazard dam to vulnerable populations and critical infrastructure within the planning area. In order to assess the
impact of a potential dam failure, RAPT’s incident analysis tool was used. The tool allows the user to create a buffer zone
(or incident area) around an incident, in this case, dam failure, by setting an incident location. A five-mile buffer was
selected to estimate the at-risk area. The tool identifies critical facilities within the buffer zone. Additionally, the
population counter tool was used which provides the estimated number of people with a specific characteristic within a
drawn shape, by using the same 5-mile buffer around the dam.

The table below summarizes the RAPT vulnerability assessment of all seven high hazard dams within the County. As shown
in the table, Robinson’s Branch Reservoir Dam has the most significant impact to People at Risk (PAR) closely followed by
Shackamaxon dam which is proximal to a greater amount of critical infrastructure in the county.

Table 7.4-4 Populations at Risk (PAR) and Critical Infrastructure Within a 5-Mile Radius of High Hazard Dam
Population Population Population

Total Population i .. Critical
: with a Below Poverty Living in s
Population 65+ o, . ) Facilities
Disability Line Mobile Homes
Clearwater Detention Dam 196,473 32,105 13,112 6,650 182 255
Robinson's Branch Reservoir Dam 383,832 61,921 36,178 22,019 2,142 441
Shackamaxon Dam 360,822 59,258 30,768 23,394 701 465

Source: FEMA RAPT, 2025
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7.5 DROUGHT
7.5.1 HAZARD DESCRIPTION
A drought is an extended dry climate condition when there is not enough water to support urban, agricultural, human, or

environmental water needs. It usually refers to a period of below normal rainfall but can also be caused by drying bores
or lakes, or anything that reduces the amount of liquid water available. Drought is a recurring feature of nearly all the
world's climatic regions.

Drought is the result of a decline in the expected precipitation over an extended period of time, typically one or more
seasons in length. There are several different types of droughts. These are listed below:

e Meteorological drought is defined solely on the degree of dryness, expressed as a departure of actual precipitation
from an expected average or normal amount based on monthly, seasonal, or annual time scales.

e Hydrological drought is related to the effects of precipitation shortfalls on stream flows and reservoir, lake, and
groundwater levels. Agricultural drought is defined principally in terms of soil moisture deficiencies relative to
water demands of plant life, usually crops.

e Socioeconomic drought associates the supply and demand of economic goods or services with elements of
meteorological, hydrologic, and agricultural drought. Socioeconomic drought occurs when the demand for water
exceeds the supply as a result of weather-related supply shortfall. This may also be called a water management
drought.

Drought differs from other natural hazards in three ways. First, the onset and end of a drought are difficult to determine
due to the slow accumulation and lingering effects of an event. Second, the lack of an exact and universally accepted
definition adds to the confusion of its existence and severity. Third, in contrast with other natural hazards, the impact of
drought is less obvious and may be spread over a larger geographic area. These characteristics have hindered the
preparation of drought contingency or mitigation plans by many governments.

7.5.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Droughts may occur anywhere in the United States and is possible throughout the planning area. Effects seen in different
regions vary depending on normal meteorological conditions such as precipitation and temperature, as well as geological
conditions such as soil type and subsurface water levels. The State of New Jersey is divided into six drought regions that
provide a regulatory basis for coordinating local responses to regional water-supply shortages. The six drought regions are
based on watershed and water-supply considerations and coincide with municipal boundaries. Each municipality in New
Jersey is assigned to a drought region based on the watershed covering and supplying water to the municipality. All of
Union County is located in the Central Drought Region (DEP Division of Water Supply and Geoscience). The drought regions
are depicted in the figure below.
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Figure 7.5-1 New Jersey Drought Regions
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EXTENT AND MAGNITUDE

A drought’s severity depends on numerous factors, including duration, intensity, and geographic extent as well as regional
water supply demands by humans and vegetation. According to FEMA, the severity of drought can be aggravated by other
climatic factors, such as prolonged high winds and low relative humidity. Due to its multi-dimensional nature, drought is
difficult to define in exact terms and also poses difficulties in terms of comprehensive risk assessments.
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According to NOAA National Weather Service Climate Prediction Center, one method used by scientists to calculate the
severity and duration of a drought is the Palmer Drought Severity Index (PDSI). The PDSI indicates the prolonged and
abnormal moisture deficiency or excess and indicates general conditions, not local variations caused by isolated rain. The
PDSI is an important climatological tool for evaluating the scope, severity, and frequency of prolonged periods of
abnormally dry or wet weather.

The equation for the PDSI was empirically derived from the monthly temperature and precipitation scenarios of 13
instances of extreme drought in western Kansas and central lowa and by assigning an index value of -4 for these cases.
Conversely, a +4 represents extremely wet conditions. From these values, 7 categories of wet and dry conditions can be
defined. Table 7.5-1 Palmer Drought Severity Index identifies the values used to define the PDSI.

Table 7.5-1 Palmer Drought Severity Index (PDSI)

Palmer Drought Severity Index Category

-4.0 or less Extreme Drought
-3.00r-3.9 Severe Drought
-2.00r-2.9 Moderate Drought
-1.9to+1.9 Near Normal
+2.00r +2.9 Unusual Moist Spell
+3.00r +3.9 Very Moist Spell
+4.0 or above Extremely Moist

Source: NOAA, National Weather Service - Climate Prediction Center

7.5.3 PREVIOUS OCCURRENCES AND LOSSES
Despite the 2021 plan update reporting Union County has experienced 11 drought events in the period from 1950 to 2021

according to the NCEI Storm Events Database, a search of the database on May 15, 2025, returned zero results. The
database provides no indication as to why these events are no longer to be found. Significant drought events in Union
County since 2010 are detailed in the table below containing information carried over from the previous plan and updated
with information found in the 2024 State HMP:

Table 7.5-2 Drought Events, Union County, 2010-2025

Date of Event Description

On August 5, the NJDEP issued a drought watch for northeast New Jersey. At the height of the drought event in

July to October September, over 27 percent of the state was experiencing severe drought conditions while 56 percent and 16 percent of
2010 the state was experiencing moderate drought and abnormally dry conditions, respectively. The meteorological summer

was the 10th driest (8.65 inches) on record dating back to 1895 in New Jersey and was also the driest summer since 1966

March to June Lowest PDSI of -3.29 in April, with 5 weeks of the entire state experiencing moderate drought conditions across April and
2012 May

At the height of the drought event in late May, over 29 percent of the state was experiencing moderate drought

May to June 2015 .
conditions

Drought conditions were the worst faced by New Jersey in 14 years. The entire state was experiencing some level of
drought conditions at the height of the drought event in late November and early December, with nearly 38 percent of
the state experiencing severe drought conditions, 34 percent experiencing moderate drought, and 28 percent was
abnormally dry. NJDEP issued a Drought Warning for much of Northern and Central New Jersey due to the severity of this
period of drought

October 2016 to
April 2017
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Date of Event Description

A statewide Drought Watch was instituted from early August to late December. September was the most severe month,
as 67 percent of the state was under moderate drought conditions and an additional 29 percent were under severe
drought conditions during the first two weeks of the month.

July to December
2022

Parts of northern counties experienced moderate drought for around 2 weeks, with the largest areas in Bergen and

April 2023 Passaic Counties.

June 2024 to June | Arecord dry spell led to driest conditions the state has had in 120 years, with the southern half of the state experiencing
2025 the worst conditions.

Source: NJ SHMP, 2024, NOAA NCEI, 2025.

7.5.4 PROBABILITY OF FUTURE OCCURRENCES
Based upon risk factors as well as past occurrences, it is likely that droughts can occur across New Jersey in the future. In

addition, as projected temperatures increase, 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. Please refer to Section 7.4.5 Potential Effects
of Climate Change below for a discussion of how climate change may increase the frequency of drought events.

7.5.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to the 2020 New Jersey Scientific Report on Climate Change (NJ Climate Change Report), the frequency of

drought and heatwave conditions is increasing across the nation, and the Northeastern United States is anticipated to
experience a greater frequency of droughts lasting 3-6 months or longer in the future. Further, as different climate norms
are changing, usually insignificant events occurring simultaneously can create a significant event together. For example,
drought conditions may arise from the concurrence of a heatwave and extended periods of dry weather during the
summer. The NJ Climate Change Report also notes that water consumption has been increasing in some parts of New
Jersey, and that local water supplies may be stressed as changes in precipitation patterns and particularly extended
periods of low rainfall increase the frequency of drought.

7.5.6 VULNERABILITY ASSESSMENT
Because drought impacts large areas and crosses jurisdictional boundaries, all existing and future buildings, facilities and

populations are considered to be exposed to this hazard and could potentially be impacted. Droughts have the ability to
impact many sectors of the economy and reach well beyond the area experiencing physical drought. Drought impacts are
commonly referred to as direct or indirect. Reduced crop productivity, increased fire hazard, reduced water levels, and
damage to wildlife and fish habitat are a few examples of direct impacts. Drought can cause extensive damage to
commercial and residential structure foundations, framing and walls, levees, roads, bridges, pipelines and other integral
infrastructure. Indirect impacts of drought include increased prices for food, unemployment, and reduced tax revenues
because of reduced supplies of agriculture products dependent upon rainfall.

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Although drought typically has a negligible impact on building stock and infrastructure, it can present a challenge to
community lifelines. Water supply in the county is serviced by public water systems that use groundwater wells, local
surface water supplies, and purchased surface water from other parts of the State. The New Jersey Drought Emergency
Plan, prepared by the New Jersey Departments of Law and Public Safety and Environmental Protection, fully identifies
authority, organization, concept of operations, and responsibilities for any drought emergency and is used as needed in
response to potential drought situations. Drought status information is maintained at http://njdrought.org. Drought
emergencies are implemented when drought begins to affect residents and businesses.
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When emergencies are declared, all residents, including those with private wells, are urged to adhere to mandatory
restrictions such as limiting or eliminating lawn watering, driveway washing, and car washing. Often, non-essential
business use may be restricted. When waterways approach historic low flows, groundwater supplies may also be affected.
Table 7.5-3 Total Number of Wells by Jurisdiction shows the total number of wells by municipality based on data collected
for the NJ Private Well Testing Act. The total number of intakes and treatment plants by municipality were not identified
as they are not readily available.

Table 7.5-3 Total Number of Wells by Jurisdiction

Jurisdiction Total Number of Wells

Berkeley Heights Township 28
Clark Township <10
Cranford Township <10
Elizabeth City <10
Fanwood Borough 0
Garwood Borough 0
Hillside Township 0
Kenilworth Borough 0
Linden City <10
Mountainside Borough <10
New Providence Borough 0
Plainfield City <10
Rahway City 0
Roselle Borough 0
Roselle Park Borough 0
Scotch Plains Township 18
Springfield Township <10
Summit City <10
Union Township <10
Westfield Town <10
Winfield Township 0

Source: DEP, NJ Private Well Testing Act Data Summary (Sep. 2002-Apr. 2014)

POPULATION AND ECONOMY

While all residents of Union County could be adversely affected by drought conditions, which could limit water supplies
and present health threats during summer drought or hot and dry conditions, elderly persons, small children, infants and
the chronically ill who do not have adequate cooling units in their homes may become more vulnerable to injury and/or
death. However, the NCEI reported no known deaths, injuries or property damage from droughts in the planning area
from any of the past events identified.

Crop failure is not a significant concern for Union County, as there is little agricultural activity. The United States
Department of Agriculture (USDA) 2022 Census of Agriculture reports a total of 15 farms in the county accounting for a
total of 139 acres of farmland (0.2% of the total area of the county). The 2022 market value of agricultural products in the
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county totaled $315,000. Using the Agriculture EAL Rate provided by FEMA’s NRI of $1 per $74.88 of agriculture value, it
is possible to estimate the annual loss of agricultural value to drought. Assuming the exposure of crops was equal to the
total value of crops sold ($315,000), the expected annual loss to the county is $4,206.73.

ECOSYSTEMS AND NATURAL ASSETS

Long periods without precipitation can alter the delicate balance of ecosystems. Examples of drought impacts to ecological
systems may include reduced plant growth, local species reduction or extinction, and landscape-level transitions. Drought
impacts to ecological systems may diminish the resources and services provided by those systems, including water
filtration and quality, wildlife habitat, and sufficient water levels for recreation, tourism, and preponderance of aquatic
species. High temperatures, high winds, and low humidity can worsen drought conditions and make areas more
susceptible to wildfire. The vulnerability of natural systems to withstand or adapt to drought disturbances depends on the
sensitivity of the system, exposure to the hazard, and capacity to adapt and recover

7.6 EARTHQUAKE/GEOLOGICAL
7.6.1 HAZARD DESCRIPTION
According to FEMA, an earthquake is “a shaking of the earth's surface by energy waves emitted by slowly moving tectonic

plates overcoming friction with one another underneath the earth's surface.” Earthquakes are often relatively short
duration, but there may be aftershocks and other effects (such as liquefaction) that prolong and exacerbate their effects.
Earthquakes can also trigger secondary hazards such as fires, tsunamis, landslides or avalanches. It is important to
understand all of the terms associated with earthquakes, which include the following:

e Epicenter: The place on the Earth's surface directly above the point on the fault where the earthquake rupture
begins. Once fault slippage begins, it expands along the fault during the earthquake and can extend hundreds of
miles before stopping.

e Fault: The fracture across which displacement occurs during an earthquake. The slippage may range from less
than an inch to more than 10 yards in a severe earthquake.

e Magnitude: The amount of energy released during an earthquake, which is computed from the amplitude of the
seismic waves. A magnitude of 7.0 on the Richter scale indicates an extremely strong earthquake. Each whole
number on the scale represents an increase of about 30 times more energy released than the previous whole
number represents. Therefore, an earthquake measuring 6.0 is about 30 times more powerful than one measuring
5.0.

e Seismic Waves: Vibrations that travel outward from the earthquake fault at speeds of several miles per second.
Although fault slippage directly under a structure can cause considerable damage, the vibrations of seismic waves
cause most of the destruction during earthquakes.

e Aftershock: An earthquake of similar or lesser intensity that follows the main earthquake.

7.6.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

There is some potential for seismic activity virtually anywhere on the earth. Locations that are close to tectonic faults,
however, are much more likely to be impacted by earthquakes than other places. Relative to the rest of the county, New
Jersey faces low to moderate risk. Review of the State HMP and other Source indicates that earthquakes are most likely
to occur in the northern parts of the State (including Union County), where significant faults are concentrated. The entire
planning area is susceptible to the effects of earthquakes.
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The 2016 HMP update included the USGS National Seismic Hazard Map produced in 2014 showing peak ground
acceleration (PGA) with a 2% chance of being exceeded over 50 years. Figure 7.6-1 Seismic Hazard in New Jersey displays
the PGA with a 2% probability of being exceeded over 50 years, for a firm rock site. PGA is a measure of the strength of
shaking experienced by a particle on the ground during an earthquake. The map shows that highest hazard areas in the
State can be found in northeastern New Jersey (shaded yellow) and decreases to the south (shaded green). Discussion of
the relationship between PGA and earthquake magnitude and impacts can be found in the following section.

Figure 7.6-1 Seismic Hazard in New Jersey

US Seismic Hazard
29 in50 Years PGA

Source: NJ SHMP 2024

EXTENT AND MAGNITUDE

The effect of an earthquake on the Earth's surface is called the intensity. The intensity scale consists of a series of certain
key responses such as people awakening, movement of furniture, damage to chimneys, and finally-- total destruction.
Although numerous intensity scales have been developed over the last several hundred years to evaluate the effects of
earthquakes, the one currently used in the United States is the Modified Mercalli (MM) Intensity Scale. It was developed
in 1931 by the American seismologists Harry Wood and Frank Neumann. This scale, composed of increasing levels of
intensity that range from imperceptible shaking to catastrophic destruction, is designated by Roman numerals. It does not
have a mathematical basis; instead, it is an arbitrary ranking based on observed effects.!

1 The Modified Mercalli Intensity Scale, USGS Earthquake Hazards Program, http://earthquake.usgs.gov/learn/topics/mercalli.php
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The Modified Mercalli Intensity value assigned to a specific site after an earthquake has a more meaningful measure of
severity to the nonscientist than the magnitude because intensity refers to the effects actually experienced at that place.

The lower numbers of the intensity scale generally deal with the manner in which the earthquake is felt by people. The
higher numbers of the scale are based on observed structural damage. Structural engineers usually contribute information
for assigning intensity values of VIII or above. Table 7.6-1 below displays the Approximate Relationship Between
Magnitude and Intensity.

Table 7.6-1 Approximate Relationship between Magnitude and Intensity

Intensity  Shaking

Not felt
Il Weak
I Weak
v Light
"} Moderate
Vi Strong
Ver
Vil y
strong
Severe
Violent

Source: USGS, 2025

Description/Damage
Not felt except by a very few under especially favorable conditions.
Felt only by a few persons at rest,especially on upper floors of buildings.

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

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

Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects overturned. Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight.

Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary structures; considerable damage
in poorly built or badly designed structures; some chimneys broken.

Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial collapse. Damage great
in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.

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

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

Figure 7.6-2 Standard USGS Conversion of MMI To PGA below displays the standard USGS conversion of the Modified
Mercali Intensity scale to PGA. The peak ground acceleration (PGA) with a 2% probability of being exceeded over 50 years
as shown in Figure 7.6-1 Seismic Hazard in New Jersey generally corresponds to moderate to weak shaking statewide.
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Figure 7.6-2 Standard USGS Conversion of MMI to PGA
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7.6.3 PREVIOUS OCCURRENCES AND LOSSES

To identify past earthquake occurrences that have potentially impacted Union County, earthquake data from the NJGWS
was reviewed. The NJGWS earthquake data indicates there have been 219 earthquakes with epicenters in New Jersey
between 1783 and May 2025. During this 240-year time period most have been minor with magnitudes ranging from 0.4
to 5.3 and depths up to 25 km below sea level. Of the 219 earthquakes, none had an epicenter in Union County.

Figure 7.6-3 Earthquake Epicenters in Northern New Jersey displays historical earthquakes with epicenters in northern
New Jersey during this time period between 1783 and May 2025. The map also highlights earthquakes that have occurred
within a 25-mile buffer extending out from Union County. These earthquake epicenters are included within the area circled
on the map. A total of 145 earthquake epicenters has occurred within this 25-mile buffer.

7.0-25

7.0 RISK ASSESSMENT



HAZARD MITIGATION PLAN 2026

Figure 7.6-3 Earthquake Epicenters in Northern New Jersey
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Table 7.6-2 Five Most Recent Earthquakes Within a 25-mile Buffer of Union County, 2017-2025 shows the five most
recent earthquakes within a 25-mile buffer of Union County. The most recent event near Union County occurred on April
5, 2024, when a 5.0 magnitude earthquake occurred in Tewksbury Township (Hunterdon County). and Table 7.6-3 Top
Five Magnitude Earthquakes Within a 25-mile Buffer of Union County, 1783-2025 identifies the top five magnitude
events within a 25-mile buffer of Union County between 1783 and 2025. The table shows the third largest earthquake
within this radius was also the April 5, 2024 earthquake. Table 7.6-4 Five Closest Earthquakes to Union County, 1783 -
2025 includes the five closest earthquakes to Union County between 1783 and 2025 (within 5 miles of Union County). The
closest earthquake epicenter to Union County was a 2.4 magnitude event that occurred on March 5, 1861, in Newark,
New Jersey.
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Table 7.6-2 Five Most Recent Earthquakes within a 25-mile Buffer of Union County, 2017-2025

Event Date Epicenter Magnitude
4/5/2024 7.7 km ESE of Califon, NJ 4.8
3/14/2024 5 km NNE of Whitehouse Station, NJ 2.2
8/30/2022 1 km WSW of Lake Telemark, NJ 1.7
8/30/2022 4.2 km W of Morris Plains, NJ 2.3
9/5/2022 93 km ESE of Harvey Cedars, NJ 2.3

Source: DEP, New Jersey Geological and Water Survey, May 2025

Table 7.6-3 Top Five Magnitude Earthquake Events within a 25-mile Buffer of Union County, 1783-2025

Event Date Epicenter Magnitude

11/30/1783 Rockaway, NJ 53
West of New York City

9/9/2020 2.1 km SSE of East Freehold, NJ 5
4/5/2024 7.7 km ESE of Califon, NJ 4.8
09/01/1895 Sayreville, NJ 4.1

Near South Amboy, NJ

6/1/1927 Rumson, NJ 3.9
Near Asbury Park, NJ
Source: DEP, New Jersey Geological and Water Survey, May 2025

Table 7.6-4 Five Closest Earthquakes to Union County, 1783 - 2025

Event Date Epicenter Magnitude
03/05/1861 Newark, NJ 2.4
03/10/1979 Bernardsville, NJ 3.1
06/09/2011 2 km SE of S. Plainfield, NJ 1.6
07/08/2014 3 km W of Jersey City, NJ 1.6
8/14/2015 3.5 km N of Bernardsville, NJ 2.7

Source: DEP, New Jersey Geological and Water Survey, May 2025

7.6.4 PROBABILITY OF FUTURE OCCURRENCES
Earthquakes cannot be predicted and may occur any time of the day or year. The probability of damaging earthquakes

affecting Union County and the state as a whole is low. However, there is a definite threat of major earthquakes that could
cause widespread damage and casualties. 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. For the purposes of this
plan update, the probability of future occurrences for earthquakes is defined by the number of events over a specified
period of time. The entire historical record was consulted and there have been zero earthquake-related disasters declared
for New Jersey. The historical record indicates 219 earthquakes recorded for New Jersey from 1783 to 2025.

7.6.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
The State HMP notes that it is challenging to provide projections of future climate change for a specific region, and shorter-

term projections (linked to existing trends) are less challenging than longer term projections. It is currently unknown how
global climate change may impact earthquake probability. Melting glaciers may induce tectonic activity as large masses of
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ice that currently exert pressure on the Earth’s surface turn to water runoff. This can cause the Earth’s crusts to readjust,
which may cause seismic plates to slip.

The State HMP also indicates that future climate changes could magnify the secondary impacts of earthquakes. Increased
soil saturation from repetitive storms could cause liquification during seismic activity. Increased water storage in dams
could cause dam failure during seismic events as well.

7.6.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

The primary cause of earthquake damage to man-made structures is ground shaking. Depending on the severity of ground
shaking, debris and falling building material can create a threat to life and property. Severe enough ground shaking,
particularly for longer periods, can result in the complete collapse of some unreinforced or lightly engineered structures.
The amount of ground-shaking depends on how soft and how deep the soil is, and on the type of bedrock lying beneath
it. Also important is whether the soil type will lose strength, liquefy or slide downhill when shaken.

Damage can be increased when soft soils amplify ground shaking. FEMA’s 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 7.6-5 NEHRP Soil Classifications, where A represents
hard rock that reduces ground motions from an earthquake and E represents soft soils that amplify and magnify ground
shaking and increase building damage and losses.

Table 7.6-5 NEHRP Soil Classifications

Soil Classification Description
A Hard Rock
B Rock
C Very Dense soil and soft rock
D Stiff soils
E Soft soils

Source: FEMA

Figure 7.6-4 Seismic Soils in Northeastern New Jersey identifies the NEHRP soils for New Jersey counties located in the
northeast quadrant the State. The map was produced by the New Jersey Geological and Water Survey (NJGWS) as part of
the Earthquake Loss Estimation Study for New Jersey. The majority of Union County falls within Class C — Very Dense Soil
and Soft Rock. Approximately 20% of the area is located within Class D — Stiff Soil. The far eastern part of the County is
located within Class E — Soft Soil.
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Figure 7.6-4 Seismic Soils in Northeastern New Jersey
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Earthquake vulnerabilities are primarily related to the fragility of structures and infrastructure. Fragility is the tendency of
a structure to be damaged when subjected to shaking. When structures or infrastructure are damaged or fail under such
loads, there is also a high potential for interrupted services, deaths and injuries.

Table 7.6-6 Expected Annualized Losses from Earthquake by lJurisdiction shows expected annualized losses for the
earthquake hazard. This data was derived from FEMA’s National Risk Index (NRI). Expected EAL represents the average
economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well as total EAL
which includes building damage as well as damage to agriculture and population equivalency (the monetized cost of injury
and fatality). Loss quantification calculated by the NRI for the earthquake hazard utilizes HAZUS, a geographic information
system-based loss estimation tool that FEMA developed.

Table 7.6-6 Expected Annualized Losses from Earthquake by Jurisdiction

Municipality Expected Annual Losses (Building) Expected Annual Losses (Total)
Berkeley Heights Township $30,471.60 $34,020.53
Clark Township $50,855.50 $61,522.38
Cranford Township $113,350.60 $142,660.62
Elizabeth City $348,651.40 $489,425.44
Fanwood Borough $10,569.40 $12,239.03
Garwood Borough $20,905.20 $24,714.29
Hillside Township $73,247.60 $85,155.32
Kenilworth Borough $50,538.50 $57,473.48
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Municipality Expected Annual Losses (Building) Expected Annual Losses (Total)
Linden City $208,100.60 $240,245.11
Mountainside Borough $32,672.00 $37,006.88
New Providence Borough $19,994.20 $22,499.93
Plainfield City $79,769.60 $103,372.64
Rahway City $77,497.30 $94,050.73
Roselle Borough $51,758.40 $65,922.36
Roselle Park Borough $29,886.90 $37,372.99
Scotch Plains Township $54,070.10 $63,672.39
Springfield Township $75,225.50 $87,455.76
Summit City $77,761.40 $90,427.58
Union Township $236,478.00 $283,912.38
Westfield Town $106,687.10 $126,347.52
Winfield Township $1,998.10 $2,852.58

Union County $1,750,489.00 $2,162,349.94

Source: FEMA NRI, 2025

The County-wide potential impact from the earthquake hazard is relatively small because of the low probability of
significant shaking. However, if the area were subject to intense or long-duration ground shaking, there would be high
potential for failure of vulnerable structures, such as those comprised of unreinforced masonry construction.

POPULATION AND ECONOMY

There are no known deaths or injuries from earthquakes in Union County. Some of the past earthquake events caused
minor property damage including broken windows or contents falling from shelves. Although the probability of a
significant earthquake occurring in this region is relatively small, the effects on life and property in the area could be
significant.

The entire population is assumed to have equal vulnerability to earthquakes in Union County. The degree of exposure is
dependent on many factors, including the age and construction type of the structures people live in, the soil types their
homes are constructed on, and their proximity to fault locations. Earthquakes have the potential to impact economies at
both the local and regional scale. Economic Losses can include structural and non-structural damage to buildings, loss of
business function, damage to inventory, relocation costs, wage loss, and rental loss caused by the repair and replacement
of buildings. Roads that cross earthquake-prone soils have the potential to be significantly damaged during an earthquake
event, potentially impacting commodity flows. Additionally, economic loss includes business interruption losses
associated with the inability to operate a business because of damage sustained during an earthquake, as well as
temporary living expenses for those displaced.

ECOSYSTEMS AND NATURAL ASSETS

Earthquakes can impact damage or disturb ecosystems, negatively affecting plant and wildlife. In addition, secondary
hazards such landslides, mudslides, slope failure, dam failures, and tsunamis may be triggered by earthquake events which
can be harmful to the environment as well.
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7.7 EROSION (INCLUDING HURRICANE/NOR’EASTER/TROPICAL STORM)

7.7.1 HAZARD DESCRIPTION
Coastal erosion is the wearing away of land or the removal of beach or dune sediments by wave action, tidal currents,

wave currents, wind, or drainage. Coastal erosion is a dynamic process that is constantly occurring at varying rates along
the coasts and shorelines of the United States. Numerous factors can influence the severity and rate of coastal erosion
including human activities, tides, the possibility of rising sea levels, and the frequency and intensity of hurricanes. Strong
storms and hurricanes can erode large sections of coastline with a single event. The process of coastal erosion results in
permanent changes to the shape and structure of the coastline. Human activities such as poor land use practices and
boating activities can also accelerate the process of coastal erosion.

7.7.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

The State of New Jersey has over 130 miles of coastline, most of which is within close proximity to major metropolitan
centers of the mid-Atlantic. Beach restoration and maintenance is an ongoing process for New Jersey. The state legislature
provides $25 million annually for beach restoration, and many beaches on the Atlantic are currently under either a design,
engineering, or a construction phase, for this purpose. In Union County the erosion problem is predominately
concentrated along the Arthur Kill River (16 kilometers of shoreline) and Newark Bay (nine kilometers of shoreline), which
are located along the far eastern portion of the Cities of Elizabeth and Linden. Specific areas susceptible to erosion include
Eddy Avenue Park and a portion of the Peach Orchard Brook in Linden City experience fairly significant erosion problems.

In order to assess the location of shoreline potentially at-risk from coastal erosion within Union County, NOAA’s
environmental sensitivity index (ESI) was used. ESI Categories are ranked one to ten, where lower rankings represent
shorelines that are less susceptible to damage by oiling; and higher rankings become more likely to experience damage
by oiling. There are four main different types of shoreline in Union County. Armored (ESI of 1) is the least vulnerable to
erosion, followed by Beaches (3), Flats (4) and Vegetated (5) shorelines. Of the shoreline types in the county, these are
the most sensitive to coastal erosion. Shorelines can also be a combination of categories. Although this data is primarily
used to identify areas most vulnerable to oil spills, it can provide insight into the location and extent of sensitive shorelines
within the county. Figure 7.7-1 Union County Shoreline and Tidally Influenced Municipalities presents the ESI categories
of Union County’s coastline.
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Source: NOAA, NJDEP, NJGIN, NJDOT, NJ Transit

Essex County

Figure 7.7-1 Union County Shoreline and Tidally Influenced Municipalities
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A GIS analysis was run to calculate the total shoreline of each type within each municipality. Table 7.7-1 presents Summary
of Shoreline Environmental Sensitivity Index (ESI) by Municipality. About 71.6% of the total shoreline of Union County is
considered environmentally sensitive for the purposes of this analysis (ESI of 3 or above). Linden City had the highest
amount of environmentally sensitive shoreline at 104,106.4 feet total, followed by Rahway City at 49,407.7 feet.

Table 7.7-1 Summary of Shoreline Environmental Sensitivity Index (ESI) by Municipality

Total Shoreline

Municipality ESI Category (Feet)
1: Armored 47,973.0
1: Armored/3: Beaches (Sand/Gravel) 855.0
1: Armored/4: Flats (Mud/Sand) 1,264.4
3: Beaches (Sand/Gravel) 2,959.8

Elizabeth City
3: Beaches (Sand/Gravel)/4: Flats (Mud/Sand) 2,235.1
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 31,932.9
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored 62.2
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored/4: Flats (Mud/Sand) 370.2
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Municipality

Hillside Township

Linden City

Rahway City

Union Township

Union County

ESI Category

Total Shoreline

Feet
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/3: Beaches (Sand/Gravel)/4: Flats (Mud/Sand) 34.
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/4: Flats (Mud/Sand) 4,514.8
Total 92,402.2
1: Armored 1,950.8
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 4,474.0
Total 6,424.8
1: Armored 23,877.6
1: Armored/3: Beaches (Sand/Gravel) 580.2
1: Armored/3: Beaches (Sand/Gravel)/4: Flats (Mud/Sand) 1,321.3
1: Armored/5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 678.8
3: Beaches (Sand/Gravel) 439
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 96,583.8
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored 741.2
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored/4: Flats (Mud/Sand) 286.4
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/3: Beaches (Sand/Gravel) 741.5
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/4: Flats (Mud/Sand) 5,709.7
Total 130,564.4
1: Armored 9,370.1
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 49,275.7
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored 1,31.9
Total 58,777.7
1: Armored 3,31.5
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 21,717.6
Total 22,049.2
1: Armored 83,503.0
1: Armored/3: Beaches (Sand/Gravel) 1,435.2
1: Armored/3: Beaches (Sand/Gravel)/4: Flats (Mud/Sand) 1,321.3
1: Armored/4: Flats (Mud/Sand) 1,264.4
1: Armored/5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 678.8
3: Beaches (Sand/Gravel) 3,003.7
3: Beaches (Sand/Gravel)/4: Flats (Mud/Sand) 2,235.1
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub) 203,984.0
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored 935.3
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/1: Armored/4: Flats (Mud/Sand) 656.6
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/3: Beaches (Sand/Gravel) 741.5
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/3: Beaches (Sand/Gravel)/4: Flats 234.8
(Mud/Sand)
5: Vegetated (Grass/Marsh/Mangroves/Scrub-Shrub)/4: Flats (Mud/Sand) 102,24.5
Total 310,218.3

Source: NOAA 2025
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EXTENT AND MAGNITUDE

Episodic storm erosion generates the most significant erosion along the New Jersey coast. Typically, these storms can
impact the coast over periods of hours (tropical cyclones) to several days (nor’easters). Although the storm events are
short-lived, the resulting erosion can be equivalent to decades of long-term coastal change. The actual quantity of
sediment eroded from the coast is a function of storm tide elevation relative to land elevation, the duration of the storm
and the characteristics of the storm waves. During severe coastal storms, it is not uncommon for the entire berm and part
of the dune to be removed from the beach. The amount of erosion is also dependent on the pre-storm width and elevation
of the beach. If the beach has been left vulnerable to erosion due to the effects of recent storms, increased erosion is
likely. The time necessary for the beach to naturally recover from significant erosion can range from years to decades.
Review of the State HMP indicates a number of factors can determine whether a community experiences vulnerable to
greater long-term erosion or accretion:

e  Exposure to high-energy storm waves;

e Sediment size and composition of eroding coastal landforms feeding adjacent beaches;

e Near-shore bathymetric variations which direct wave approach;

e Alongshore variations in wave energy and sediment transport rates;

e Relative sea level rise;

e Frequency and severity of storm events; and

e Human interference with sediment supply (e.g. revetments, seawalls, jetties, or beach replenishment) (Woods
Hole Sea 2003).

7.7.3 PREVIOUS OCCURRENCES AND LOSSES
In addition to these larger events described in the previous plan, minor coastal erosion occurred from storm events in

1994, 1998, 2002, and 2012. A review of the NOAA NCEI Storm Events Database from January 2013 through December
2024 yields instances of coastal flooding, high surf, hurricane, storm surge/tide, tropical depression, or tropical storm that
would lead to instance of coastal erosion. A review of flood events during this same time period did not yield any instances
of erosion.

Table 7.7-2 Coastal Erosion Events Since 2010

Corresponding

Date
Hazard Event

Description

08/31/2011 Hurricane Irene Hurricane Irene made landfall (second landfall) as a tropical storm on August 28th in the Little Egg Inlet in
southeastern New Jersey. A storm surge of 3-5 feet along the New Jersey shores caused moderate to
severe tidal flooding with extensive beach erosion.

10/29/2012 Hurricane Sandy In late October of 2012, Union County was impacted by Hurricane Sandy, a late season hurricane. Sandy
made landfall as a post-tropical cyclone near Brigantine, New Jersey with 70-knott maximum sustained
winds. Because of its tremendous size Sandy drove a catastrophic storm surge into the New Jersey and
New York coastlines. In New Jersey many areas that had been hit by Hurricane Irene in August 2011 were
again battered by strong waves and surge. The barrier islands were breached in a number of places and
erosion of the beach and dunes occurred all along the Mid-Atlantic coast. This was the most destructive
storm to impact this coastline since an extremely powerful nor'easter in December of 1992. In Union
County, the storm produced 3 to 6 feet of inundation along the Arthur Kill and in the Elizabeth Port
Authority Marine Terminal along Newark Bay in eastern Union County.

March 1-8 Nor’easter Strong wind and flooding caused significant erosion along the barrier islands.
2013
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Date

January 23 -30,
2015

Corresponding
Hazard Event
Winter Storm

Description

Widespread dune erosion occurred in parts of the Jersey Shore Monday.

2016

October 2, Nor’easter High winds and flooding from the nor'easter caused damage to many beaches along the shore. Above
2015 normal tidal cycles and onshore flow persisted beyond the storm, creating even more erosion
January 22 -24, | Blizzard Strong easterly winds combined with high tide levels, resulting in major flooding along parts of New

Jersey. In parts of southern New Jersey, coastal flooding was higher than during post tropical storm
Sandy in 2012.

August 28 - Tropical Storm Many beaches along the shore experienced severe erosion. A week after Hermine made its way toward

September 8, Hermine New Jersey, whipping up high waves, the southernmost beaches in Brick Township remain closed

2016 because of severe erosion.

March 14, Nor’easter Most shore towns experienced at least some beach erosion. This event provided a short window to

2017 replenish the beaches before tourist season.

September 5- Hurricane Jose Of the 66 municipalities and beach areas surveyed after the hurricane, 55 were determined to have

26, 2017 minor beach or dune erosion, 11 had moderate beach or dune erosion and 0 had major beach or dune
erosion

March 6-7, Nor’easter Of the 66 beaches surveyed, 55 were determined to have minor beach or dune erosion and 10 had

2018 moderate beach or dune erosion

September 8- Tropical Storm None. Of the 66 municipalities and beach areas surveyed, 53 were determined to have minor beach or

12,2018 Gordon dune erosion and 13 had moderate beach erosion.

October 8- 13,
2019

Nor’easter/
Subtropical
Storm Melissa

Of the 105 areas surveyed, 82 were determined to have minor beach or dune erosion, 15 had moderate
beach or dune erosion and 8 had major beach or dune erosion.

August 1-6,
2020

Tropical Storm
Isaias

New Jersey experienced strong southernly winds of up to 50mph with gusts over 70mph, heavy rain, and
a period of elevated surf and swells. Of the 79 areas surveyed, 75 were determined to have minor beach
or dune erosion, and 4 had moderate beach or dune erosion.

August 14- 17,
2020

Tropical Storm
Kyle

A low-pressure system that formed southeast of Atlantic City and strengthened enough to be considered
a Tropical Storm. Of the 79 areas surveyed, 73 were determined to have minor beach or dune erosion
and 6 had moderate beach or dune erosion.

September 11-
16 & 18- 23,
2020

Hurricanes
Paulette and
Teddy

The impacts of Hurricane Paulette along the coast began on September 11th and were felt through the
16th. Short- to medium-period seas began again on September 18th due to Hurricane Teddy and last
through the 23rd. Neither storm made landfall in the United States. Of the 79 areas surveyed, 77 were
determined to have minor beach or dune erosion and 2 had moderate beach or dune erosion.

December 16- Nor’easter The storm had sustained winds over 40 mph with gusts up to 60 mph and generated a sea height peak of

17, 2020 24 feet. Elevated tide levels resulted from the astronomical tide phase and a period of strong offshore
winds. Of the 79 areas surveyed, 70 were determined to have minor beach or dune erosion, 5 had
moderate beach or dune erosion, and 4 had major beach or dune erosion

January 31— Nor’easter The storm had sustained winds near 50 mph with gusts over 60 mph and generated sea heigh peak of 23

February 2, feet. Tides reached minor to moderate flood stage levels due to astronomical tides, strong onshore

2021 winds, and the proximity of the storm to the coast. Of the 81 sites surveyed, 54 were determined to have
minor beach or dune erosion, 18 had moderate beach or dune erosion, and 9 had major beach or dune
erosion
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Date Description
Hazard Event
May 28 — May Nor’easter The storm generated sustained winds over 40 mph and gust over 50 mph and a sea height peak of 13
30, 2021 feet. Tides reached minor flood stages due to astronomical tide and strong onshore winds. Of the 81 sites
surveyed, 70 were determined to have minor beach or dune erosion and 11 had moderate beach or dune
erosion.
October 9-12, | Nor’easter The storm generated wind gusts over 40 mph and a peak sea height of 15 feet. Tides reached minor flood

2021

stage levels due to astronomical tide and moderate onshore winds. Of the 81 sites surveyed, 79 had
minor beach or dune erosion and 2 had moderate beach or dune erosion.

August 26 —
September 1,
2021

Post Tropical
Storm Ida

The storm resulted in wind gusts of up to 69 mph in Burlington and dropped nearly 10 inches of rain in
Hillsborough. Heavy rainfall led to severe flash flooding and urban flooding across northern New Jersey
and 2 tornadoes were recorded in the southern region of the state. The strongest tornado reached EF-3
level in Gloucester County. In total, the storm caused at least 26 deaths across the state and the flooding
resulted in about $8-10 billion of damage. Federal funding totaled nearly $1 billion, with the goal of
restoring ecosystems and replenishing beaches, along with other flood control measures.

January 16- 17,
2022

Winter Storm

The storm generated wind gusts over 50 mph and a sea height peak of 23 feet. Tides reached minor flood
stage levels due to moderate onshore winds. Of the 81 sites surveyed, 76 had minor beach or dune
erosion and 5 had moderate beach or dune erosion

May 6 - 11, Coastal Storm Event result in wind gusts of over 50 mph and peak sea heights of 18 feet. Oceanfront and back bay

2022 flooding reached minor levels due to strong onshore winds, with several back bay locations close to
moderate flood stages. Of the 81 sites surveyed, 68 had minor beach or dune erosion, 5 had moderate
beach or dune erosion, and 8 had major beach or dune erosion.

September 29 Hurricane lan The storm resulted in a prolonged period of onshore winds, with gusts near 60 mph and peak sea heights

— October 5, of 22 feet. All oceanfront and back bay location reached minor flooding stages, with several approaching

2022 moderate flooding due to the several days of strong onshore winds and the proximity of the storm’s

center to the coast. Of the 81 sites surveyed, 63 had minor beach or dune erosion, 6 had moderate beach
or dune erosion, and 12 had major beach or dune erosion.

Source: NOAA NCEI, 2024, NJ SHMP 2024

7.7.4 PROBABILITY OF FUTURE OCCURRENCES

As mentioned above, the erosion problem is an ongoing problem along many areas of the Union County shoreline along
the Arthur Kill. It is difficult, if not impossible, to assign a probability to the near constant small ongoing erosion that may
occur over a continuous period of time. However, a probability can be assigned to larger storm events such as nor’easters,
hurricanes and coastal storms that can result in significant storm induced coastal erosion.

7.7.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to the State HMP, climate change may impact coastal areas in different ways. Sea-level rise, storm frequency

and intensity changes, and increases in precipitation and ocean temperatures all impact coastal areas. New Jersey’s 2020
Scientific Report on Climate Change reported that the state should expect more frequent and intense precipitation events
and sea level rise at a rate greater than the global average (NJDEP, 2020). Each of these predictions supports a higher
potential occurrence of coastal erosion, making it likely that the impacts of coastal erosion will increase in severity due to
future episodic storm events as well as the anticipated slow onset, long-term effects of climate change and sea level rise.

7.7.6 VULNERABILITY ASSESSMENT
Although specific river and stream corridors within Union County periodically experience erosion, the most significant

potential for this hazard to affect structures, infrastructure and people occurs in the easternmost jurisdictions, including
Linden, Elizabeth, and Rahway. The County-wide potential impact of the erosion hazard is small, as impacts related to all
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but the most severe events are limited to areas in the eastern County that are not highly populated or developed. See the
applicable jurisdictional appendices for a more detailed analysis of vulnerabilities and potential impacts of this hazard.

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Average annual building damages directly attributable to the erosion hazard are considered to be negligible for the
purposes of this risk assessment, assuming that ongoing nourishment and shoreline stabilization practices are expected
to be maintained, implemented on an ongoing basis, and encouraged to continue.

POPULATION AND ECONOMY

Death and injury are not typically associated with coastal erosion, as erosive processes along the coast occur over long
durations during which people in the affected areas have sufficient time to evacuate. Erosion can negatively impact the
local economies of communities that rely on the financial benefits of their coastal tourism

ECOSYSTEMS AND NATURAL ASSETS

Beaches, shorelines and wetlands and other coastal ecosystems are important natural resources for Union County. They
help protect the coast from storms and flooding, provide habitat for birds, small mammals, reptiles, amphibians, and
insects. Coastal erosion can impact a variety of natural systems including beaches, wetlands, marshes, and coastal
habitats, degrading their natural functions through loss of land, and conversion to open water areas. Additionally,
shoreline hardening, while preventing erosion, can also have a negative impact on natural systems.

7.8 EXTREME TEMPERATURE-COLD

7.8.1 HAZARD DESCRIPTION
The extreme cold hazard can be defined as temperatures that are significantly below normal. The severity of extreme

temperature events is measured by temperature, duration and humidity. Most events are for less than a week in duration
but can occasionally last for longer periods up to several weeks.

A cold wave is classified as a rapid drop of 20°F to below between 28°F and 10°F, depending on the time of year and
whether the drop occurs in the southern or northern half of the state, within a 24-hour period. When this occurs, outdoor
industrial, commercial, agricultural and social activity must be curtailed, or additional precautions taken.

The consequences of extreme cold on humans are intensified by high winds which increase the rate of heat loss and has
the effect of making it feel colder than the actual air temperature. Wind chills can make extreme cold temperatures even
more dangerous. Very strong winds combined with temperatures slightly below freezing can have the same chilling effect
as a temperature nearly 50°F lower in a calm atmosphere. Arctic explorers and military experts have developed what is
called the wind-chill factor, which calculates an equivalent calm-air temperature for the combined effects of wind and
temperature. In effect, the index describes the cooling power of air on exposed flesh and to a lesser extent a clothed
person. Wind-chill temperatures throughout New Jersey annually fall below zero degrees Fahrenheit several times each
winter.

At very cold temperatures, the most serious concern is the risk of hypothermia or dangerous overcooling of the body.
Extreme cold temperatures combined with high winds can lead to frostbite or freezing of the exposed extremities such as

fingers, toes, nose and ear lobes. Hypothermia could be fatal in absence of immediate medical attention.

Cold weather injuries are summarized as follows:
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e  Frostnip: The freezing of the top layers of skin tissue and is normally reversible. It mostly affects the cheeks,
earlobes, fingers, and toes. Symptoms include numbness, top layer of skin feeling hard and rubbery, but deeper
tissue is soft. Skin becomes waxy.

e Frostbite: The actual freezing of the tissue and/or body part. Ice crystals form inside the skin that can destroy the
tissues, potential for losing skin or part of a finger, toe, or foot. Frostbite affects the ears, nose, fingers, and toes
most often. Superficial frostbite includes all layers of skin, and deep frostbite can include freezing of muscle and/or
bone. Symptoms include skin that is white and has a wooden feel all the way through.

e Hypothermia: The general cooling of the body. When the body drops much below the normal temperature of
98.6°F, serious problems can arise. Severe hypothermia can lead to death. Symptoms of mild hypothermia include
uncontrolled shivering, numbness of hands, and the inability to complete tasks with hands. At the point of severe
hypothermia shivering stops, a person is unable to walk, and pulse and respiration rates decrease.

7.8.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION
The entire planning area is subject to the hazards associated with extreme cold temperatures.

EXTENT AND MAGNITUDE
The NWS states that 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.

Figure 7.8-1 National Weather Service Wind Chill Chart

N7 Wind Chill Chart
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7.8.3 PREVIOUS OCCURRENCES AND LOSSES

Despite the 2021 plan update reporting Union County has experienced three extreme events in the period from 1950 to
2021 according to the NCEI Storm Events Database, a search of the database on May 15, 2025, returned zero results. The
database provides no indication as to why these events are no longer to be found.

In addition to querying the NCEI for past extreme cold events in NJ, data from the Office of the New Jersey State
Climatologist was also reviewed. Figure 7.8-2 New Jersey’s Extreme Temperature and Precipitation, 1895-2024 below
shows months with both hot and cold temperature extremes over 129 years for the State of New Jersey. The data shows
that the extreme cold months over the past 129 years tend to occur before 1930.

Figure 7.8-2 New Jersey’s Extreme Temperature and Precipitation Months, 1895-2024
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7.8.4 PROBABILITY OF FUTURE OCCURRENCES

Extreme temperature events will continue to have a high probability of occurrence in Monmouth County, and the
probability of future occurrences in Union County is certain. Climate change is expected to have an impact on extreme
temperature occurrences. See below for a discussion of the impacts of climate change on future occurrences.

7.8.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
As the climate changes, the number of extreme cold events are expected to decrease, and extreme heat events are

anticipated to increase in the State. Global and regional temperatures are expected to continue increasing, with New
Jersey warming faster than the rest of the Northeast region and the global average (NJDEP 2020). Although the trend in
the State is generally towards warmer temperatures, traditional weather phenomena such as the Polar Vortex may be
disrupted leading to events where extremely cold weather patterns can move out of the arctic to lower latitudes such as
New Jersey where they may settle, thus the State could continue to experience extreme cold events despite an overall
warming.
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7.8.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Damages from extreme cold temperatures are generally confined to effects on humans, although occasionally there may
be relatively minor effects on infrastructure such as freezing pipes or electric grids. The County-wide potential impact of
the extreme cold hazard is very small, as evidenced by historical records, which show little or no specific damage from
cold (as opposed to winter storms and snow). With rare exceptions there are no significant or long-term damages
associated with this hazard. There are no significant vulnerabilities to structures from the cold hazard, and no expected
recurrent losses. Given the lack of historical data and limited likelihood for structural losses resulting from extreme cold
occurrences in Union County, annualizing potential structural losses over a long period of time would most likely yield a
negligible annualized loss estimate for the entire County.

POPULATION AND ECONOMY

The entire population of the county faces equal exposure to the extreme cold hazard. Primary impacts of concern for
extreme cold temperatures include the life-threatening effects of overexposure hypothermia on people, particularly the
elderly and disadvantaged. Although extreme cold related deaths have not occurred in the county, potential casualties
resulting from extreme cold could result from a lack of adequate heat, carbon monoxide poisoning from unsafe heat
sources and frostbite. The most vulnerable populations to cold casualties are the elderly or infirmed, the homeless, and
low-income households, as they may not be able to afford to operate a heat source on a regular basis and may not have
immediate family or friends to look out for their well-being.

Other significant impacts include strains on livestock and agriculture which could economically impact communities with
agricultural presence although those are few in Union County. Expected annual losses from the extreme hazard category
of the NRI are negligible at the municipal level and not included in this section.

ECOSYSTEMS AND NATURAL ASSETS
Extreme cold events can disrupt natural ecosystems. Plant life may be damaged or killed, especially species not adapted
to freezing conditions. Wildlife may struggle to maintain body temperature and find food.

7.9 EXTREME TEMPERATURE—-HEAT
7.9.1 HAZARD DESCRIPTION
FEMA defines extreme summer heat as the combination of very high temperatures and exceptionally humid conditions.

If such conditions persist for an extended period of time, it is called a heat wave.

In the northeastern United States periods of warmer than normal temperatures typically occur several times a summer.
Extreme heat waves may occur about once every five years or so where maximum daily temperatures exceed 100°F for
an extended period of time. The passing of a cold front usually moderates temperatures after a few days to a week.

The main impact of extreme heat is its effect on the human body. In a very hot environment, the most serious concern is
heat stroke. In absence of immediate medical attention, heat stroke could be fatal. Heat stroke fatalities occur every
summer in the country. Heat exhaustion and fainting (syncope) are less serious types of illnesses which are not fatal but
interfere with a person's ability to work.

The major human risks associated with extreme heat can be summarized as follows.
e Heatstroke: Considered a medical emergency, heatstroke is often fatal. It occurs when the body’s responses to
heat stress are insufficient to prevent a substantial rise in the body’s core temperature. While no standard
diagnosis exists, a medical heatstroke condition is usually diagnosed when the body’s temperature exceeds 105°F
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due to environmental temperatures. Rapid cooling is necessary to prevent death, with an average fatality rate of
15% even with treatment.

e Heat Exhaustion: While much less serious than heatstroke, heat exhaustion victims may complain of dizziness,
weakness, or fatigue. Body temperatures may be normal or slightly too moderately elevated. The prognosis is
usually good with fluid treatment.

e Heat Syncope: This refers to sudden loss of consciousness and is typically associated with people exercising who
are not acclimated to warm temperatures. Causes little or no harm to the individual.

e Heat Cramps: May occur in people unaccustomed to exercising in the heat and generally ceases to be a problem
after acclimatization.

Temperatures that are significantly above normal are considered extreme temperatures. There is no specific point when
air temperatures are defined as significantly above normal. However, the National Weather Service (NWS) will initiate
alert procedures such as special weather statements when the heat index is expected to exceed 105°F-110°F (depending
on local climate), for at least two consecutive days according to NOAA’s Heat Wave Description. Heat stress can be indexed
by combining the effects of temperature and humidity.

7.9.2 LOCATION, EXTENT AND MAGNITUDE
LOCATION
The entire planning area is subject to the hazards associated with extreme temperatures from high heat.

EXTENT AND MAGNITUDE

The severity of extreme heat events is measured by temperature, duration, and humidity. Most events are less than a
week in duration. In the northeastern U.S., periods of warmer than normal temperatures typically occur several times a
summer. Extreme heat waves may occur about once every five years or so where maximum daily temperatures exceed
100°F for an extended period of time. The passing of a cold front usually moderates temperatures after a few days to a
week.

Heat kills by pushing the body beyond its limits. Under normal conditions an internal thermostat produces perspiration
that evaporates and cools the body. The human body dissipates heat by varying the rate and depth of blood circulation,
by losing water through the skin and sweat glands, and as a last resort, by panting, when blood is heated above 98.6°F.
Sweating cools the body through evaporation. However, high relative humidity slows evaporation, robbing the body of its
ability to cool itself. When heat gain exceeds the level the body can remove through sweat evaporation, body temperature
begins to rise and heat related illnesses and disorders may develop.

Most heat disorders occur because the victim has been overexposed to heat or has over-exercised for his or her age and
physical condition. The Heat Index (HI) is the temperature the body feels when heat and humidity are combined. Figure
7.9-1 NWS Heat Index Chart and Table 7.9-1 Heat Index Versus Possible Effects illustrate the heat index and its potential
effects on the human body.
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Figure 7.9-1 NWS Heat Index Chart

NWS Heat Index Temperature (°F)

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 88 91 94 &7 101
45 |80 82 B84 87 B89 93 96
50 |81 83 85 88 91 95 99
55 |81 84 86 89 83 97
60 |82 84 88 91 85
65|82 85 89 93 98
70 |83 86 90 95 100
75 |84 88 92 97
80 |84 89 94 100
85 |85 90 96 102
90 |86 91 98
95 |86 93 100
100 |87 95 103

Relative Humidity {%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
[] Caution O] Extreme Caution B Danger Il Extreme Danger

Source: National Weather Service

Table 7.9-1 Heat Index Versus Possible Effects

High Temperature Possible Heat Disorder
80°F - 90°F Fatigue possible with prolonged exposure and physical activity.
90°F - 105°F Sunstroke, heat cramps and heat exhaustion possible.

130°F or greater Heat stroke highly likely with continued exposure.

Source: National Weather Service

7.9.3 PREVIOUS OCCURRENCES AND LOSSES

The NCEI database indicates there have been 12 recorded extreme temperature events related to heat and excessive heat
in Union County during the period 1950-2025. Although the query results begin in 1950, the first reported event in the
database was in 2011, despite the 2021 plan update reporting that a similar search returned results as far back as 1995.
There are most likely additional extreme heat events prior to 2011 that are not captured in the NCEI database. The
database provides no indication as to why there are no events prior to 2011. One can presume that heat events have
occurred at an increased rate since 1950; the total number of days over 90 degrees Fahrenheit in the state has increased
from 17 to 23 (approximately 36%) according to New Jersey State Health. Table 7.9-2 Reported Extreme Heat Events,
Union County, 2011-2025 lists the extreme heat events from NCEI for Union County.

Table 7.9-2 Reported Extreme Heat Events, Union County, 2011-2025

Location Hazard Type Injuries (Direct) Deaths (Direct) Property Damage
07/21/2011 County-wide Excessive Heat 0 0 0
7/18/2012 County-wide Excessive Heat 0 0 0
07/19/2013 County-wide Excessive Heat 0 0 0
09/11/2013 Eastern Union Excessive Heat 0 0 0
7/28/2016 Eastern Union Heat 17 0 0
8/12/2016 County-wide Excessive Heat 0 0 0
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Location Hazard Type Injuries (Direct) Deaths (Direct) Property Damage

8/13/2016 County-wide Excessive Heat 0 0 0
7/20/2017 Eastern Union Heat 0 0 0
7/19/2019 Eastern Union Heat 0 0 0
7/19/2019 Eastern Union Excessive Heat 0 0 0
7/20/2019 Eastern Union Excessive Heat 0 0 0
7/21/2019 Western Union Excessive Heat 0 0 0

Total 17 0 0

Source: NOAA/NCEI, 2025

According to the 2021 plan, the NCEI reported one of the worst extreme heat-related events occurred in July 1999. A very
strong and oppressive high-pressure system that extended from the surface to aloft gave New Jersey a brutal heat wave
that included the entire Independence Day weekend. High temperatures reached the 90s for the first time on July 3, but
sweltering humidity and record-breaking maximum temperatures of around 100°F degrees occurred from Independence
Day through July 6. During the July 4—6 heat wave, the NCEI database indicates three deaths occurred in Union County.
The combination of the temperature and humidity during this event produced heat indices of around 110°F during the
afternoon of each day.

As mentioned in the Previous Occurrences and Losses subsection of the Extreme Temperature (Cold) section, data from
the Office of the New Jersey State Climatologist was also reviewed to identify historical heat events. Figure 7.9-2 New
Jersey’s Extreme Temperature and Precipitation Months, 1895-2024 shows months with both hot and cold temperature
extremes over the past 129 years for the State of New Jersey. The data shows that the extreme warm months over the
past 129 years tend to occur after 1990. This New Jersey trend is consistent with scientific evidence of rising global
temperature averages over the past 30 years.

Figure 7.9-2 New Jersey’s Extreme Temperature and Precipitation Months, 1895-2024
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7.9.4 PROBABILITY OF FUTURE OCCURRENCES
Extreme temperature events will continue to have a high probability of occurrence in Monmouth County, and the

probability of future occurrences in Union County is certain. Due to climate change, extreme heat events are becoming
more frequent. See section 7.8.5 below for a discussion of the impacts of climate change on future occurrences.

7.9.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to DEP’s 2020 New Jersey Scientific Report on Climate Change, New Jersey’s rate of warming is faster than the

rest of the Northeast region and the world. By 2050, average annual temperatures in New Jersey are projected to increase
by 4.1°F to 5.7°F. By 2050, heatwaves are projected to increase in both frequency and duration and will impact larger
areas. A 55% increase in summer heat-related deaths in the 2020s (as compared to the 1990s) could result from climate
change.

7.9.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

While all of Union County is exposed to extreme temperatures, existing buildings, infrastructure, and critical facilities

are not considered vulnerable to significant damage caused by extreme heat Damages from extreme heat is generally
confined to effects on humans, although occasionally there may be relatively minor effects on infrastructure such as
freezing pipes or electric grids. The County-wide potential impact of the extreme heat hazard is very small, as evidenced
by historical records. With rare exceptions there are no significant or long-term damages associated with this hazard.
There are no significant vulnerabilities to structures from the cold hazard, and no expected recurrent losses. Given the
lack of historical data and limited likelihood for structural losses resulting from extreme cold occurrences in Union County,
annualizing potential structural losses over a long period of time would most likely yield a negligible annualized loss
estimate for the entire County.

Community lifelines may be impacted in the county during events, especially in the case of a power outage as a result of
extreme heat. Facilities without a backup generator may be forced to close until power is restored. Damages can occur
when thermal tolerances of various systems are exceeded. Extreme heat can cause softening and traffic- related rutting
of paved surfaces; and buckling of railway tracks. Extreme temperatures can place greater demand on utility systems, with
possible associated power outages. Prolonged periods of extreme heat can also worsen drought impacts when occurring
simultaneously.

POPULATION AND ECONOMY
In 2020, the State of New Jersey passed an Environmental Justice law directing DEP to compile a list of overburdened
communities in the state. The State defines an overburdened community as: “any census block group, as determined in
accordance with the most recent United States Census, in which:
e atleast 35 percent of the households qualify as low-income households (at or below twice the poverty threshold
as determined by the United States Census Bureau);
e atleast 40 percent of the residents identify as minority or as members of a State recognized tribal community; or
e atleast 40 percent of the households have limited English proficiency (without an adult that speaks English “very
well” according to the United States Census Bureau).”

There are 277 census block groups in 15 municipalities in Union County that qualify as overburdened communities. The
15 municipalities with overburdened communities are Clark Township, Cranford Township, Elizabeth City, Hillside
Township, Kenilworth Borough, Linden City, Plainfield City, Rahway City, Roselle Borough, Roselle Park Borough, Scotch
Plains Township, Springfield Township, Summit City, Union Township and Westfield Town.
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Figure 7.9-3 Statewide Overburdened Communities Map

Union County Overburdened Communities
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Union County’s overburdened communities are concentrated in the eastern portion of the County. These communities
all have at least 40% of the residents that identify as minority or as members of a State recognized tribal community.
Communities with high concentrations of both low-income and minority populations are concentrated in the Elizabeth
City, the Linden City, the Rahway City, Roselle Borough, Hillside Township, Kenilworth Borough and the Plainfield City.
Communities with high concentrations of low-income, minority, and limited English-speaking populations are
concentrated in the Elizabeth City and the Plainfield City.

Union County’s overburdened communities live in the County’s urban areas. According to DEP’s 2020 New Jersey Scientific
Report on Climate Change, heatwaves may be particularly pronounced in urban, densely populated areas, like the cities
of Union County, due to urban heat island effect; areas with more concrete and asphalt absorb more heat and amplify the
effects of heat on urban populations.

According to the Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume I,
published by the U.S. Global Change Research Program in 2018, urban populations may experience both heat stress due
to urban heat islands, and poor air quality due to high concentrations of urban air pollutants like ground-level ozone during
extreme temperature events. Young children, older adults, linguistically isolated communities, poor communities and
those with preexisting health conditions (i.e., asthma) are particularly vulnerable to negative health impacts from heat
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stress and poor air quality. Households that lack sufficient insulation and air conditioning are also more exposed to heat
stress.

While all residents of Union County could be adversely affected by extreme heat conditions, with rare exceptions there
are no significant or long-term damages associated with this hazard. The extreme heat hazard was prioritized by the
Steering Committee as high, mostly because the hazard occurs regularly and affects nearly everyone in the County. The
County-wide potential impact of the extreme heat hazard is very small, as evidenced by historical records, which show
little or no specific damage from heat. There are no significant vulnerabilities to structures from the heat hazard, and no
expected recurrent losses.

As indicated above, excessive heat is not yet a major health threat in the northeastern U.S., although this may change due
to climate change. However, it is possible to estimate risks in Union County by deriving state-level information. The 2016
HMP update referred to derived expected figures on hypothermia deaths in Union County from national statistics, in the
absence of readily available open-source records for the County. The 2016 HMP update used the National Health Statistics
Report entitled Deaths Attributed to Heat, Cold and other Weather Events in the United States, 2006 to 2010 by the U.S.
Department of Health and Human Services Centers for Disease Control and Prevention (CDC). In the date range indicated
in the title, there were 3,332 deaths nationwide related to excessive heat. This translates to an annual national figure of
476.

Table 7.9-3 Potential Annualized Losses from Extreme Heat by Jurisdiction (Population Equivalence) below summarizes
potential Expected Annual Losses (EAL) in population equivalence by municipality for Heatwave hazard. This data was
derived from FEMA’s NRI. EAL represents the average economic loss in dollars resulting from natural hazards each year,
when expressed in terms of population equivalency, it represents the monetized cost of injury and fatality. Given the lack
of historical data and limited likelihood for structural losses resulting from extreme heat in Union County, annualizing
potential structural losses over a long period of time would most likely yield a negligible annualized loss estimate for the
entire county.

Table 7.9-3 Potential Annualized Losses from Extreme Heat by Jurisdiction (Population Equivalence)

T Est. Municipal Deaths Related to Heat Expected Annual Losses
Exposure (Population Equivalence)
Berkeley Heights Township 0.01 $118,307.66
Clark Township 0.01 $145,450.95
Cranford Township 0.02 $214,137.59
Elizabeth City 0.12 $1,364,995.45
Fanwood Borough 0.01 $69,623.51
Garwood Borough 0.00 $39,889.78
Hillside Township 0.02 $223,460.90
Kenilworth Borough 0.01 $75,973.50
Linden City 0.04 $435,238.99
Mountainside Borough 0.01 $62,870.73
New Providence Borough 0.01 $122,151.70
Plainfield City 0.04 $487,652.67
Rahway City 0.03 $292,943.92
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Jurisdiction Est. Municipal Deaths Related to Heat Expected Annual Losses
Exposure (Population Equivalence)
Roselle Borough 0.02 $225,839.06
Roselle Park Borough 0.01 $138,986.31
Scotch Plains Township 0.02 $223,611.79
Springfield Township 0.01 $153,773.56
Summit City 0.02 $203,370.64
Union Township 0.05 $556,410.40
Westfield Town 0.02 $277,840.26
Winfield Township 0.00 $14,160.34
Union County 0.47 $5,446,689.70

Source: FEMA NRI 2025

ECOSYSTEMS AND NATURAL ASSETS

Extreme heat can negatively influence air quality, water quality, and ecosystems such as wetlands and forest. Prolonged
events can disrupt food chains, cause disease outbreak, and increase wildfire risk. Extreme heat can also lead to heat
casualties in livestock and wildlife from dehydration and heat exhaustion, especially amongst species which can’t regulate
their temperatures.

7.10 FLOOD (INCLUDES TIDAL, FLASH, AND RIVERINE FLOODING)
7.10.1 HAZARD DESCRIPTION

Flooding is defined as a condition of partial or complete inundation of normally dry land, typically in a floodplain, due to
a variety of conditions. The floodplain is the land adjoining the channel of a river, stream, ocean, lake, or other watercourse
or water body that is susceptible to flooding.

Flooding is the accumulation of water within a water body (e.g., stream, river, lake, or reservoir) and the overflow of
excess water onto adjacent floodplains. Floodplains are usually lowlands adjacent to water bodies that are subject to
recurring floods. Floods are natural events that are considered hazards only when people and property are affected.
Nationwide, hundreds of floods occur each year, making them one of the most common hazards in the United States
according to FEMA. There are a number of categories of floods in the United States, including the following:

e Riverine flooding (river channel, flash floods, alluvial fan floods, ice-jam floods, dam breaks)
e Local drainage or high groundwater levels

e  Fluctuating lake levels

e Coastal flooding (including storm surges)

e Debris flows

e Subsidence

While there is no sharp distinction between riverine floods, flash floods, alluvial fan floods, ice jam floods, and dam-break
floods, these types of floods are widely recognized and may be helpful in considering the range of flood risk and
appropriate responses. The most common kind of flooding event is riverine flooding, also known as overbank flooding.
Riverine flooding occurs as a result of excess rainfall or rapid snowmelt causing the overflow of rivers, streams, and lakes.
This type of flooding occurs when the flow of rainwater runoff is greater than the carrying capacities of the natural
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drainage systems. There are several types of riverine floods, including headwater, backwater, interior drainage, and flash
flooding.

Riverine floodplains range from narrow, confined channels in the steep valleys of mountainous and hilly regions, to wide,
flat areas in plains and coastal regions. The amount of water in the floodplain is a function of the size and topography of
the contributing watershed, the regional and local climate, and land use characteristics. In steep valleys, flooding is usually
rapid and deep, but of short duration, while flooding in flat areas is typically slow, relatively shallow, and may last for long
periods of time. Figure 7.10-1 Characteristics of a Floodplain displays an example of a riverine flood plain.

Figure 7.10-1 Characteristics of a Floodplain

Floodplain >
Flood Fringe Flood Fringe ;
Floodway

Normal Channel

Source: FEMA, 2009

Different flooding types experienced in Union County include the following:

Flash floods involve a rapid rise in water level, high velocity, and large amounts of debris, which can lead to significant
damage that includes the tearing out of trees, undermining of buildings and bridges, and scouring new channels. The
intensity of flash flooding is a function of the intensity and duration of rainfall, steepness of the watershed, stream
gradients, watershed vegetation, natural and artificial flood storage areas, and configuration of the streambed and
floodplain. Dam failure and ice jams may also lead to flash flooding.

Alluvial fan floods occur in the deposits of rock and soil that have eroded from mountainsides and accumulated on valley
floors in the pattern of a fan. Alluvial fan floods often cause greater damage than overbank flooding due to the high
velocity of the flow, amount of debris, and broad area affected. Human activities may exacerbate flooding and erosion on
alluvial fans via increased velocity along roadways acting as temporary drainage channels or changes to natural drainage
channels from fill, grading, and structures.

Ice jam floods occur when an upstream part of a river thaws first (possibly because it flows away from the equator), and
the ice gets carried downstream into the still-frozen part. Masses of ice can become lodged under bridges and other weirs,
causing an ice dam, flooding areas upstream of the jam. After the ice dam breaks apart, the sudden surge of water that
breaks through the dam can then flood areas downstream of the jam. While this usually occurs in spring, it can happen as
winter sets in when the downstream part becomes frozen first. Dam-break floods may occur due to structural failures
(e.g., progressive erosion), overtopping or breach from flooding, or earthquakes.

Local drainage floods may occur outside of recognized drainage channels or delineated floodplains for a variety of reasons,
including concentrated local precipitation, a lack of infiltration, inadequate facilities for drainage and stormwater
conveyance, and/or increased surface runoff. Such events often occur in flat areas, particularly during winter and spring
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where the ground is frozen. Drainage floods are found also in urbanized areas with large impermeable surfaces. High
groundwater flooding is a seasonal occurrence in some areas but may occur in other areas after prolonged periods of
above-average precipitation.

7.10.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Union County is partially bordered by the Passaic River to the west, Newark Bay and the Arthur Kill to the east. The county
is bordered by the Rahway River to the southeast, and the Green Brook River to the southwest. According to the Union
County FEMA Flood Insurance Study (dated September 20, 2006), numerous areas within Union County are susceptible to
localized flooding from excess rain events, stormwater runoff, local drainage problems, overbank flooding, and other
sources. All municipalities within the county experience some degree of flooding. This section highlights several of the
significant flood areas throughout Union County.

One of the best sources for determining flood risk for an area is review of the Flood Insurance Rate Maps (FIRMs) produced
by FEMA. According to FEMA, the FIRM is the official map of a community on which FEMA has delineated both the special
flood hazard areas (1% annual chance of flooding) and the risk premium zones applicable to the community. Flood
mapping and analyses throughout this HMP utilized a combination of FEMA Digital Flood Insurance Rate Map (DFIRM)
floodplain data (effective September 20, 2006) and Preliminary FIRMS (dated February 3, 2015, and April 18, 2016). The
effective FIRM is the official map of a community on which FEMA has delineated both the special hazard areas and the
risk premium zones applicable to the community. The DFIRM data released in 2006 included updates to the Flood
Insurance Study (FIS) based on revised hydrologic and hydraulic analysis for the Rahway River that was completed in March
2006. In addition, updated hydraulic information for the Elizabeth River in Hillside Township was developed by the USACE
— New York District. Previous flood studies in Union County were completed in the 1970’s and 1980's.

Figure 7.10-2 Floodplain Map of Union County shows various flood zones in Union County using the best available data,
a composite of effective and preliminary FIRMs. The flood zone designations are defined by FEMA as follows:

e Zone A (1 % annual chance of flooding). Areas with a 1% annual chance of flooding and a 26% chance of flooding
over the life of a 30-year mortgage. Because detailed analyses are not performed for such areas; no depths or
base flood elevations are shown within these zones.

e Zone AE (1 % annual chance of flooding). Areas with a 1% annual chance of flooding and a 26% chance of flooding
over the life of a 30-year mortgage. In most instances, base flood elevations derived from detailed analyses are
shown at selected intervals within these zones.

e Zone AH (1 % annual chance of flooding). Areas with a 1% annual chance of flooding where shallow flooding
(usually areas of ponding) can occur with average depths between 1' and 3'.

e Zone AO (1 % annual chance of flooding). Areas with a 1% annual chance of flooding, particularly on alluvial fans,
where shallow flooding average depths are between 1'and 3'.

e Zone X (Shaded)/(0.2% Annual Chance). Areas with a 0.2% chance of flooding in any given year.
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Source: FEMA, NIDEP, NJGIN,\NJDOT, NJ TRANSIT

Essex County

Figure 7.10-2 Floodplain Map of Union County
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The 100-year floodplain includes areas with a 1% annual chance of flooding and includes zones A, AE, AH and AO. In the
figures above, the A zones are colored blue. The majority of the 1% annual chance flooding areas follow the major rivers
in Union County including the Arthur Kill, Newark Bay, the Rahway River, Passaic River, and the Green Brook River. The
500-year floodplain includes areas with a 0.2% annual chance of flooding. The 0.2% annual chance flooding is shown on
the above figures in light purple and represents the areas between the limits of the 100-year and 500-year floodplains.
Flood maps identifying the most recent flood mapping for each participating municipality can be found in the individual
municipality appendices (See Appendices Volume I-Jurisdictional Information).

The following subsections highlight several of the major flood areas throughout Union County. These include the Rahway
River, Green Brook Sub Basin, and Passaic River.

Rahway River Flooding

The Rahway River is 24 miles long and drains a land area of 41 square miles of Essex, Middlesex, and Union counties. There
are 24 municipalities in the Rahway River watershed including Maplewood, Millburn, South Orange, and West Orange in
Essex County; Carteret and Edison in Middlesex County; and Cranford, Mountainside, Springfield and Rahway in Union
County. The Rahway River consists of four distinct branches. The West Branch begins in Verona and flows south through
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South Mountain Reservation and directly through downtown Millburn. The East Branch originates between West Orange
and Montclair and travels South Orange and Maplewood. These two branches converge near Route 78 in Springfield and
flow through the Clark and Union Townships and the City of Cranford. The confluence of the Robinson’s and the South
Branches of the river occurs in Rahway. The river continues through Linden and Carteret forming the boundary between
Middlesex and Union counties and then drains into the Arthur Kill.

In 1999, the USACE-New York District published a Flood Damage Reduction and Ecosystem Restoration Study within the
Rahway River Basin. The Rahway Basin is 89.1 square miles and encompasses Essex, Union, and Middlesex counties. The
flooding within the Rahway River Basin has been 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. The study identified two potential flood damage reduction sites, one on the Rahway River main
stem in Cranford and one on Robinson’s Branch of the Rahway River in Rahway, according to the USACE’s Flood Damage
Reduction and Ecosystem Restoration Study-Fact Sheet from April 2014.

According to the USACE Rahway River Basin (Tidal), NJ Storm Risk Management Feasibility Study fact sheet dated July 8,
2020, a Draft Integrated Feasibility Report and Environmental Assessment was released for public and agency review in
May 2017, and a public meeting was held during the review period. After an alternatives analysis was conducted, the New
York District selected the Recommended Plan. The Recommended Plan consists of the construction of a levee segment in
Joseph Medwick Park in Middlesex County, and the elevation, buyout and floodproofing of properties in the Rahway City
(Union County), Borough of Carteret (Middlesex County), and Linden City (Union County). A Final Integrated Feasibility
Report and Environmental Impact Statement and Chief’s Report were both approved. The report is now under review by
the Office of Management and Budget (OMB) and Assistant Secretary of the Army for Civil Works. The project is authorized
for construction in Section 401 of the Water Resources Development Act of 2020.

Figure 7.10-3 Rahway River Basin Coastal Storm Risk Management Recommended Plan, reproduced from the Final
Integrated Feasibility Report and Environmental Impact Statement, shows the locations of the proposed wet
floodproofing, structure elevation, and structure buyouts in the study area. As of May 2025, no further action has been
taken by USACE on this project.
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Figure 7.10-3 Rahway River Basin Coastal Storm Risk Management Recommended Plan
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In Union County, efforts from local, state and federal agencies have helped to reduce flooding within municipalities
impacted by the Rahway River. In Cranford Township and the Rahway City, floodplain management and infrastructure
improvements have contributed to reducing flood related damages. In Cranford Township, improvements have included
a new stormwater drainage system, floodgates, and swale protection between Oak Lane and Herring Avenue. See
municipal appendices for Cranford Township, the Rahway City and Springfield Township for additional details about
specific areas of flood concern, past flooding events along the Rahway River, and ongoing flood studies for this area of the
County.

Green Brook Sub-Basin

In the southwestern portion of Union County, the Green Brook River creates a portion of the border between Union and
Somerset Counties. This portion of the County is part of the Green Brook Sub Basin. The Basin covers an area 65 square
miles and includes portions of three counties and 13 municipalities. In the past, the Green Brook Sub Basin has experienced
severe, and sometimes devastating, flood damages, according to the USACE - Raritan River Basin, Green Brook Sub Basin,
NJ, Flood Damage Reduction Project — Fact Sheet.

The U.S. Army Corp. of Engineers (USACE)-New York District has studied this area extensively in the past and has
completed several flood control projects within the Basin. Figure 7.10-4 Green Brook Sub Basin: Upper Portion, Stony
Brook Portion, and the Lower Portion is a map that divides the Basin into three areas; Upper Portion, Stony Brook Portion,
and the Lower Portion. The majority of the Upper Portion and the northeastern part of the Lower Portion are within Union
County, and were impacted by major flood events in 1973, 1996, and 1999 (after Tropical Storm Floyd). According to the
USACE, Tropical Storm Floyd caused two deaths and approximately $80 million in damages within the Green Brook Sub
Basin, partially located in Union County.
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Figure 7.10-4 Green Brook Sub Basin: Upper Portion, Stony Brook Portion, and the Lower Portion
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In response to the 1971 and 1973 floods, the Green Brook Flood Control Commission was authorized by the State of New
Jersey. The Commission is comprised of representatives from Middlesex, Somerset, and Union counties and is comprised
of volunteer representatives appointed by the flood-affected municipalities and counties, as well as the State. The
participating municipalities in Union County include the Plainfield City and Scotch Plains Township, according to the Green
Brook Flood Control Commission website.

Most of the flooding problems within Plainfield City originate from the Green Brook River in Scotch Plains and in the area
of Leland Avenue, and flow through streets across the basin before being diverted into Cedar Brook. The diversion leads
to a condition where flood depths are deeper farther from the stream than they are in the immediate area. The result is
a large floodplain throughout the northern portion of the city even though the majority of the Green Brook flows are
contained within and adjacent to its banks, according to the Union County FEMA FIS dated September 20, 2006.

Passaic River Flooding

The banks of the Passaic River are relatively steep and cause the water-surface elevations to rise significantly during
periods of intense rainfall. The Union County Flood Insurance Study (FIS) indicates major floods have occurred along the
Passaic in 1903, 1905, 1907, 1936, 1971, and 1973. The flood of August 1973 was the worst flood event ever recorded at
a gauging station in 45 years. The flood gage in Chatham Borough recorded a peak discharge of 3,380 CFS according to the
Union County FEMA FIS dated September 20, 2006. More recently the Passaic River experienced significant flooding in
August 2011 after Hurricane Irene and in 2021 due to Hurricane Ida. Other recent minor flooding events occurred in March
2010 and March 2011. According to the Passaic River Coalition, flooding in the Passaic River Basin is concentrated in the
Central Basin (in Nearby Essex and Morris Counties) where large wetlands were formed after the glacial period.
Development of these wetlands in many municipalities put homes and businesses at risk.
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In the Township of Berkley Heights, the Passaic River flows along the northern town limits in a relatively flat valley. During
high flood stages, the Passaic River floods the adjacent plain, and flooding becomes especially widespread at junction
points between four of the tributaries in this area. Overbank flooding is also common among tributaries of the Passaic
River during medium-to low-frequency flood flows because backwater flow from the Passaic tends to build up sediment
in the downstream portions of the tributaries, according to the Union County FEMA FIS dated September 20, 2006. The
U.S. Army Corps of Engineers has been creating plans for flood damage reduction in the Passaic Basin since 1936, with the
most recent reevaluation occurring in 2018. However, no major projects have begun construction.

EXTENT AND MAGNITUDE

Flood severity is measured in various ways, including frequency, depth, velocity, duration, and contamination, among
others. In Union County, the metrics used to characterize the severity of the flood hazard depends on what part of the
county is being considered, but generally the most important factor is how often floods occur.

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:
e Minor Flooding - minimal or no property damage, but possibly some public threat or inconvenience.
e Moderate Flooding - some inundation of structures and roads near streams. Some evacuations of people and/or
transfer of property to higher elevations are necessary.
e Major Flooding - extensive inundation of structures and roads. Significant evacuations of people and/or transfer
of property to higher elevations (NWS 2011).

The 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.

7.10.3 PREVIOUS OCCURRENCES AND LOSSES
To identify past occurrences of flooding in Union County queries were performed using NOAA’s NCEI Storm Events

Database. The NCEI database indicates that there have been 172 flood events, and 100 days with events, in Union County
in the period from 1950 to 2025, with the earliest event appearing in the database occurring in 1996. The database
provides no indication of why there were no events logged prior to that year. Since the 2016 HMP update, there have
been 43 flood or flash flood events in Union County. If all events occurring on the same day in different locations are
combined, there were 15 days with flood or flash flood events from 2021 to 2025. These events are listed in Table 7.10-1
Flood Events, Union County, 2013-2025 below. No injuries, deaths, or property damage were reported for flood or flash
flood events from January 2013 to August 2012; however, there were five injuries during flash floods in September 2021,
and a flash flood on July 14, 2025, took two lives in Plainfield. Note that additional flood events not listed in the NCEI
database may have occurred and resulted in property and infrastructure damages. Estimated property damages for these
floods may not have been listed in the database because either the data was unavailable or the damages were only minor
and therefore not reported to the NCEI.

Table 7.10-1 Flood Events, Union County, 2013-2025

Location Hazard Type Injuries Deaths Property Damage

6/2/2013 Linden City, Elizabeth City Flash Flood 0 0 0
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Location Hazard Type Injuries Deaths Property Damage
6/7/2013 Rahway City, Springfield Township Flood 0 0 0
7/1/2013 Rahway City Flash Flood 0 0 0
8/28/2013 Elizabeth City, Union Township Flash Flood 0 0 0
11/27/2013 Springfield Township Flood 0 0 0
Berkeley Heights Township, New Providence
Borough, Garwood Borough, Linden City, Rahway
4/30/2014 City, Mountainside Borough, Scotch Plains Flood 0 0 0
Township, Clark Township, Springfield Township,
Cranford Township
5/1/2014 Cranford I?rn/jr;sr]h(l:;kyltﬂs:;:laz;;s(éis Borough, Flood 0 0 0
7/2/2014 Garwood Borough Flash Flood 0 0 0
1/18/2015 Springfield Township, Union Township Flood 0 0 0
5/31/2015 Union Township Flash Flood 0 0 0
6/1/2015 Kenilworth Borough, Union Township Flash Flood 0 0 0
6/15/2015 Summit City Flash Flood 0 0 0
8/19/2015 Berkeley Hgﬁ:ﬁg{}‘l’“ﬁ'ﬂ";::t’;i’:‘:’;:m‘”dence Flash Flood 0 0 0
2/24/2016 Clark Township Flash Flood 0 0 0
7/25/2016 Berke'eVB':fc')gu*:;’Tg:;\’/‘vﬂ‘;Z' é“oer‘(’)vupgf"'dence Flash Flood 0 0 0
4/16/2018 Springfield Township Flood 0 0 0
18 ark Townshp, Garwood porougn | P Flood 0 0 0
7/27/2018 Garwood Borough Flash Flood 0 0 0
8/4/2018 Berkeley Heights T;)c\::(r;zl;ir:), New Providence Flash Flood 0 0 0
8/11/2018 Fanwood Borough, Scotch Plains Township Flash Flood 0 0 0
5/29/2019 Garwood Borough Flood 0 0 0
7/18/2019 Clark Towns_Pcl’a;nCSrlj\ir:ciNr(:le'sl';\iAe/Tdsf_lm_f\;\;cotch Plains Flash Flood 0 0 0
7/22/2019 Rahway City Flash Flood 0 0 0
7/31/2019 Elizabeth City, Hillside Township Flash Flood 0 0 0
7/6/2020 Roselle Borough Flash Flood 0 0 0
7/22/2020 Cranford Townshifl)_,ofvanrx?:d Borough, Union Flash Flood 0 0 0
08/13/2020 Fanwood, Union Township Flash Flood 0 0 0
07/17/2021 Elizabeth, Union Township Flash Flood 0 0 0
08/22/2021 Elizabeth Flash Flood 0 0 0
oo | 1 Tt bt gt s | fhfeod |y :
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Location Hazard Type Injuries Deaths Property Damage
09/23/2021 Springfield, Rahway Flash Flood 1 0 0
05/28/2022 Springfield Flash Flood 0 0 0
08/22/2022 Scotch Plains, Mountainside Flash Flood 0 0 0
09/25/2022 Kenilworth Flash Flood 0 0 0
07/04/2023 Garwood,;;r:rggf?:ii,sh:l;iats:;srfe, Linden, Flash Flood 0 0 0
12/18/2023 Rahway, Union Township Flash Flood 0 0 0
1/13/2024 Eastern Union County Coastal Flood 0 0 0
08/06/2024 Scotch Plains Flash Flood 0 0 0
ousyons | CoostFanveet it o o | Fhfesd | g | :
Berkeley Heights, Clark, Cranford, Garwood, Flash Flood
07/14/2025 Mountainside, Plainfield, Rahway, Roselle, Scotch 0 2 0
Plains, Summit

08/13/2025 Linden Flash Flood 0 0 0
08/17/2025 New Providence Flash Flood 0 0 0

Total 5 2 0

Source: NOAA/NCEI, 2025. Storm Events Database.

In addition to the flood events listed in the NCEI databases between 1950 and 2025, the Union County FIS indicates that
a major flood event also occurred in 1971. The more recent major floods that have occurred in Union County are
summarized below. Incidents that have been declared a Major Disaster by the President are indicated by the disaster
number (DR).

1/19/1996 (DR-1088) —Severe Storms and Flooding. The flash flooding of the afternoon and early evening of January 19,
1996, led to larger river flooding that extended through January 21 of the month. Strong southerly winds ushered very
mild and moisture laden air into the region following a blizzard that hit New Jersey just days earlier. Street flooding became
a major problem early on due to the rains and significant snowmelt. River and stream flooding occurred later in the
afternoon of January 19 and continued well into the next day. In Union County, flood damages were estimated at $3
million according to NOAA’s NCEI database.

10/19/1996 (FEMA DR-1145) —Severe Storms and Flooding. A strong low-pressure system slowly moved off the southern
New Jersey coast on October 19. The storm produced heavy rains with rainfall totals of up to 8" in some parts of Union
County. Heavy rainfall produced serious flooding of many rivers and small streams in Union County as well as serious
widespread street and poor drainage flooding. The Rahway River in Springfield reached its' second highest level of record.
In Cranford, downstream of Springfield, 100 homes were evacuated, and in Rahway, further downstream, 75 homes and
one high rise apartment were evacuated due to rising flood waters. The Union County Office of Emergency Management
(OEM) estimated damages within the county at S4 million in damages to private homes and $300,000 to public
infrastructure according to NOAA’s NCEI database.

9/16/1999 (DR-1295) —Hurricane Floyd. This fall hurricane put the entire Eastern Seaboard on flood watch, including every

county in New lJersey. Although downgraded from a hurricane by the time it hit New Jersey, the storm lasted
approximately 18 hours and resulted in rainfall totals of up to almost 12" in parts of Union County. The Rahway River at
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Springfield was above its flood stage of 5.5' on the September 16 and September 17. The crest stage of 10.67' occurred
around 10:00pm on September 16. The NCEI database indicates that in Union County initial damage estimates from the
New Jersey OEM at $4.2 million. A more detailed review of the FEMA Project Worksheets indicates that the Public
Infrastructure damages alone totaled just over $8.6 million. Of this amount, slightly more than $5 million in damages
occurred in the Rahway City, where the most significant damages occurred. The downgraded hurricane resulted in over a
foot of rain in the Rahway City, flooding portions of St. Georges and Central Avenues along the Robinson’s Branch of the
Rahway River. Overbank flooding from Robinson’s Branch resulted in water entering the Rahway Public Library, completely
inundating the library basement with about 1.5' of water on the first floor. This was the eighth time the library had
experienced flooding in its 32-year history. The FEMA Public Assistance program determined the library was damaged
beyond repair. FEMA awarded over $4.4 million in funds for construction of a new facility. An additional $558,000 was
also provided by FEMA for content damages such as library books and computers. According to a press release by the
Rahway City data March 20, 2004, in 2005, the new Rahway Public Library was completed outside the floodplain behind
City Hall.

Table 7.10-2 Project Worksheet Summary for Hurricane Floyd (DR-1295) Applicants in Union County Along the Rahway
River and its Tributaries, Ordered by PW Total identifies the FEMA Public Assistance funds provided to applicants after
Tropical Storm Floyd for municipalities located along the Rahway River (and its tributaries). The PWs indicate that the
majority of the damages are from flooding along the Rahway River. However, some of the damages were attributable to
flooding from other Source, as well as water intrusion into buildings resulting from high winds and rain. The table shows
that the highest amount of FEMA PA funds was provided along the Rahway River, following Hurricane Floyd, to the Rahway
City. Almost all of the PA funds for this applicant were a result of the building damages (Category E) to the City Library
described above, according to the FEMA Region Il Public Assistance Program.

Table 7.10-2 Project Worksheet Summary for Hurricane Floyd (DR-1295) Applicants in Union County along the Rahway River and its
Tributaries, Ordered by PW Total

Applicant Name

Rahway City $43,577 $35,151 $1,665 $5,010,776 SO $5,091,168
Springfield Township $40,917 $45,573 $3,818 $527,363 $13,194 $630,865
Cranford Township $111,441 $84,298 $151,800 $1,418 S0 $348,956
Union Township $79,974 $44,176 S0 $10,161 $7,254 $141,565
Garwood $15,196 $26,047 S0 $28,218 $2,000 $71,461
Clark Township $29,726 S0 S0 $39,042 SO $68,768
Linden City $35,742 $18,583 S0 S0 SO $54,325
Kenilworth Borough $26,379 $26,339 SO S0 SO $52,719
Union Township CAO, Inc. SO SO SO $15,903 SO $15,903
Cranford First Aid Squad SO $1,808 SO $5,009 SO $6,817
Rahway Board of Education S0 $1,198 S0 SO S0 $1,198
Total $382,952 $283,172 $157,283 $5,637,890 $22,448 $6,483,745

Note: For these applicants, no damages were reported for FEMA Categories D and G.
Source: FEMA Region II-Public Assistance Program

The FEMA Public Assistance categories are generally defined as follows:

e Category A: Emergency work, primarily debris clearance.
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e (Category B: Emergency protective measures.

e Category C: Permanent repair work, roads, and bridges.

e (Category D: Permanent repair work, water control facilities.

e (Category E: Permanent repair work, public buildings.

e Category F: Permanent repair work, utilities.

e Category G: Permanent repair work, parks, and recreation facilities

04/02/2005-Severe Storms and Flooding. On April 2 and April 3 heavy rains from an intense low pressure system caused
widespread flooding throughout northern New Jersey. The NJOEM estimated that the flooding forced 6,000 residents
from their homes and caused a total of $60 million in damages. In Union County the damages were estimated at $12
million according to NOAA’s NCEI database.

4/15/2007 (DR-1694) —Severe Storms and Inland and Coastal Flooding. A seven-day Nor’easter deluged New Jersey with
up to 9" of rain, causing millions of dollars of damage and killing three residents. Statewide damage was estimated at $180
million. In Union County maximum rainfall totals were 7.3" near Cranford Township in the central part of the county. The
NCEI database estimated damages in Union County at $2.7 million. The most significant damages occurred in Cranford
Township where the storm resulted in a total of 66 residential homes flooded above their first-floor elevations, 427 homes
with flooded basements, and over $2.3 million in public infrastructure damage according to the Cranford Township
Engineering Report on Tax Day Storm (April 15-17, 2007).

04/02/2010 —Severe Storms and Flooding. A slow-moving storm moving north along the Atlantic coast produced heavy
rains from March 12 - 15, 2010. Rainfall amounts were greatest in central and northeastern New Jersey. One of the highest
rainfall totals was reported at USGS gage in Mountainside, New Jersey.

08/28/2011 (DR-4021) — Hurricane Irene. Hurricane Irene made landfall along the Outer Banks of North Carolina on August
27, 2011, as a Category 1 hurricane. The storm re-emerged over the Atlantic and made a second landfall as a tropical
storm on August 28th in the Little Egg Inlet in southeastern New Jersey. Large portions of the county experienced flooding,
with the most severe occurring in the municipalities of Cranford, Springfield, and Rahway. These areas were mainly
impacted by flooding from the Rahway River. The United States Geological Survey (USGS) indicated the peak flood stage
along the Rahway River at Rahway was 2.5 feet higher than the previous peak of record. The storm flooded thousands of
residential homes in Cranford including the downtown area. The event was considered the worst flood event in Cranford’s
history with an estimated $75 million in property damages. In other areas of the county, police used boats to rescue nearly
90 people from their homes on flooded streets in Rahway and Springfield. In Rahway significant flooding occurred along
West Grand Avenue and Rahway Avenue. An estimated 30,000 Union County residents were left without power according
to an article on the Union County, NJ website titled “Union Continues Response in Aftermath of Hurricane Irene”. Table
7.10-3 Project Worksheet Summary for Hurricane Irene (DR-4021) Applicants in Union County Along the Rahway River
and its Tributaries, Ordered by PW Total identifies the FEMA PA funds provided to applicants after Irene for municipalities
located along the Rahway River (and its tributaries). The table shows that as of June 2014 Cranford Public Schools has
received the highest amount of FEMA PA funds of any applicant located along the Rahway River. As a result of Irene,
Cranford Public Schools has received a total of $1,536,824. The majority of these funds ($1,487,461) were associated with
emergency protective measures. Compared to Tropical Storm Floyd, infrastructure damages from Irene along the Rahway
River were less than half of the total damages from Floyd. As of the 2016 HMP update, development of PWs for these
applicants was ongoing and the total estimated damages for this region may increase significantly once all damages are
identified and PWs completed by FEMA.
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Table 7.10-3 Project Worksheet Summary for Hurricane Irene (DR-4021) Applicants in Union County along the Rahway River and its
Tributaries, Ordered by PW Total

Applicant Name

Cranford Public Schools S0 $1,487,461 S0 S0 $49,363 S0 $1,536,824
Cranford Township $487,706 $134,446 $32,385 $34,146 $59,814 S0 $748,497
Clark Township $116,931 $93,654 S0 S0 $1,847 S0 $212,432
Kenilworth Borough $59,430 $60,613 $4,697 S0 SO S0 $124,741
Cranford First Aid Squad S0 $2,884 S0 S0 $35,023 S0 $37,907
Union Township DPW S0 S0 S0 $0 $25,873 $25,873
Clark Public Schools $3,742 $2,467 S0 S0 $5,017 S0 $11,225

Union Township Board of Ed. S0 S0 SO S0 $5,456 S0 $5,456
Grand Total $667,810 $1,781,525 $37,082 $34,146 $156,520 $25,873 $2,702,956

Source: FEMA Region II-Public Assistance Program

Figure 7.10-5 Hurricane Irene, Flooding in Cranford Township

Source: SternAssociates.com

Figure 7.10-6 Hurricane Irene, Flooding in Downtown Cranford

Source: SternAssociates.com
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10/29/2012 (DR-4086)- In late October of 2012, Union County was impacted by Hurricane Sandy (DR-4086), a late season
hurricane that originated as a tropical wave from the west coast of Africa. Sandy traveled across Cuba and other parts of
the Caribbean, before moving northeastward, parallel to the coast of the southeastern United States. Sandy reached a
secondary peak intensity of 85 knots while it turned northwestward toward the mid-Atlantic states. Sandy weakened
somewhat and then made landfall as a post-tropical cyclone near Brigantine, New Jersey with 70-knot maximum sustained
winds on October 29, 2012. Because of its tremendous size, however, Sandy drove a catastrophic storm surge into the
New Jersey and New York coastlines.

With the highest storm surge levels on record, Sandy produced widespread damage to coastal and inland communities in
New Jersey. In Union County the storm surge flooded the coastal areas of the County. See Section 7.18 Storm Surge for
additional information about the storm surge flooding associated with Hurricane Sandy including a Union County
inundation map. Although the flooding was substantial along the coastal portions of Union County, review of FEMA Public
Assistance records indicates that infrastructure damages (including public facilities) related to flooding from Sandy was
relatively minimal. In Union County the majority of the public infrastructure damages from Sandy were related to high
winds. In the City of Elizabeth, project worksheets related to Hurricane Sandy totaled $7,189,980.23, with most damage
along the Arthur Kill waterfront.

The City of Linden suffered substantial residential damage and after the storm, entered into New Jersey DEP’s Blue Acres
Program to buyout the substantially damaged structures. The Linden Roselle Sewerage Authority had substantial damage
and the City requested a FEMA TAC team to assist the Authority in writing their claim, which resulted in HMGP grant
funding. The Department of Public Works had a very large Category E claim as Sandy washed through the facility.

Information provided by the NFIP can be used as an indication of the potential for flooding in Union County, and the
amount of damage it has caused in the past. It is recognized that relying on just NFIP data may not provide as
comprehensive a picture as possible as not all people with flood damage belong to the NFIP or have submitted claims to
the NFIP. But review of prior NFIP flood claims can help reveal areas of the county that are vulnerable to damages from
flooding. In recent years, FEMA has focused considerable attention to insured, repetitive loss properties. By definition,
these are properties that have had two or more flood insurance claim payments of at least $1,000 each over a ten-year
period. In Union County, 434 residential and commercial properties have been identified as repetitive loss properties.
Collectively, claim holders have received payments of just over $20.3 million (the figure includes claim payments for both
building and contents damages).

9/1/2021 (DR-4614) -- Extremely heavy rainfall associated with the remnants of Hurricane Ida overspread northeast New
Jersey during the evening of September 1 and continued through the early morning hours of September 2. Rainfall totals
ranged from 5-8+ inches across much of the region, with much of that rain falling in just a few hours. The Automated
Surface Observing System (ASOS) at Newark Airport recorded 8.44 inches of rain, while the ASOS at Teterboro Airport
recorded 7.14 inches. A COOP observer in Harrison recorded 8.72 inches of rain. This resulted in widespread flash flooding
leading to numerous road closures and water rescues in addition to extensive river flooding. Statewide thirty people died
as a result of the flash flooding — more than in any other state. In Elizabeth in Union County, five people died, four in one
flooded basement apartment. In total, Ida, a Category 4 hurricane when it hit Louisiana, was the fourth costliest Atlantic
hurricane in the United States, causing $75.25 billion in damage. In New Jersey, according to the state, Ida caused about
$2.02 billion in damage. In Union County, 383 businesses had $83.6 million in damage and 2,350 tenants of rental
properties filed for FEMA assistance. The state received about $228 million in federal dollars for storm recovery and
disaster mitigation.
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7.10.4 NATIONAL FLOOD INSURANCE PROGRAM INSURED STRUCTURES AND REPETITIVE LOSS
PROPERTIES
FEMA’s National Flood Insurance Program (NFIP) was established by Congress in 1968, for the purpose of enabling

property owners in participating communities to purchase insurance as a protection against flood losses in exchange for
State and community floodplain management regulations that reduce future flood damages. Participation in the NFIP is
based on an agreement between communities and the Federal Government. If a community adopts and enforces a
floodplain management ordinance to reduce future flood risk to new construction in floodplains, the federal government
will make flood insurance available within the community as a financial protection against flood losses. As of Spring 2025,
every incorporated jurisdiction in Union County (except Winfield) was a participating member of the NFIP. Because the
NFIP has existed since 1968, flood insurance claims offer a rich source of quantitative information about past flood losses.
These data are displayed in the series of tables below. It should be recognized that this information should not be
considered a perfectly reliable measure of flood risk, because it relies upon flood insurance data, in particular claims
submitted to the NFIP. Not all owners of potentially flood prone property in a community purchase flood insurance, and
in some cases they purchase insufficient insurance to cover their losses when a property does flood. Additionally, some
homeowners purchase private flood insurance. Data related to private flood insurance claims is not represented in these
tables. Nevertheless, there in a large enough data set in Union County that the information provides a relatively good
picture of the areas where flooding has occurred, and its magnitude.

Table 7.10-4 National Flood Insurance Statistics as of October 17, 2024, Union County, New Jersey provides basic NFIP
statistics for all jurisdictions in Union County, current as of October 17, 2024. The column entitled “Total S in Force”
indicates the sum of all coverage for structure and contents losses, i.e. the maximum current claims value. It does not
represent actual claims, which are discussed later.

Table 7.10-4 National Flood Insurance Statistics as of October 17, 2024, Union County, New Jersey

Total Number of Active

Jurisdiction Joined NFIP Policies Number of Losses Total Payments
Berkeley Heights Township 3/1/1978 120 100 $1,482,935.39
Clark Township 12/23/1971 51 125 $2,243,532.52
Cranford Township 6/25/1971 508 1,640 $53,174,837.89
Elizabeth City 5/7/1971 69 328 $7,761,724.25
Fanwood Borough 10/28/1977 18 13 $53,332.91
Garwood Borough 2/1/1977 44 60 $992,827.53
Hillside Township 9/14/1979 32 241 $3,144,720.06
Kenilworth Borough 3/2/1983 62 184 $2,331,415.76
Linden City 11/24/1976 107 341 $7,735,242.78
Mountainside Borough 2/16/1977 21 29 $330,458.77
New Providence Borough 11/23/1973 87 96 $733,659.75
Plainfield City 6/25/1971 715 1,026 $8,656,404.99
Rahway City 12/23/1971 333 1,014 $27,261,907.85
Roselle Borough 7/17/1978 33 461 $6,887,982.40
Roselle Park Borough 6/4/1980 102 84 $758,637.80
Scotch Plains Township 9/30/1977 167 286 $5,783,816.76
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Number of Losses

Total Payments

Springfield Township 10/1/1971 118 409 $8,907,251.13
Summit City 2/2/1977 52 101 $814,680.98
Union Township 8/1/1978 184 517 $12,258,707.16
Westfield Town 12/18/1979 86 49 $1,701,351.99
Winfield Township N/A 0 0 $0.00
Union County Total - 2909 7,104 $153,015,428.67

Source: FEMA — NFIP Policy and Loss Data by Geography

Table 7.10-5 Community Rating System (CRS) Participation, Union County, NJ, as of April 2024 describes CRS
participation by municipality. Out of the 21 municipalities in Union County, five municipalities currently participate in the
CRS program: Cranford Township, City of Linden, Rahway City, Roselle Borough, and Roselle Park Borough. Berkeley
Heights Township, Plainfield City, and Scotch Plains Township joined CRS in the 1990s but do not currently participate in
the program. CRS participants gain points based on their community’s flood mitigation practices. These points are used to
determine the community’s Class, a categorization from 10 (lowest) to 1 (highest) that comes with corresponding
discounts for NFIP policyholders in the community. Of the participating municipalities in Union County, three (Cranford
Township, Rahway City, and Roselle Borough) are Class 7, meaning that their NFIP policyholders in the Special Flood Hazard
Area (SFHA) receive a 15% discount and policyholders outside the SFHA receive a 5% discount. Linden is Class 8, meaning
their NFIP policyholders receive a 10% (in the SFHA) or 5% (outside the SFHA) discount on their flood insurance.

Table 7.10-5 Community Rating System (CRS) Participation, Union County, NJ, as of April 2024

. Community Participation CRS Entry Current .Percent .Percent
Jurisdiction Number Status Date Effective Date Class Discount for Discount for
SFHA Non-SFHA
Berkeley Heights 340459 Rescinded 10/1/1994 5/1/1999 10 0 0
Township

Cranford Township 345291 Current 10/1/2016 10/1/2016 7 15 5
Linden City 340467 Current 10/1/1991 10/1/2002 8 10 5
Plainfield City 345312 Rescinded 10/1/1991 10/1/1998 10 0 0
Rahway City 345314 Current 10/1/1992 10/1/2018 7 15 5
Roselle Borough 340472 Current 10/1/1992 5/1/2013 7 15 5
Roselle Park Borough 340473 Current 10/1/2015 10/1/2015 10 0 0
Scotch Plains Township 340474 Rescinded 10/1/1994 10/1/1995 10 0 0

Source: Appendix F: Community Rating System, April 1, 2024, NFIP Flood Insurance Manual

National Flood Insurance Program Repetitive Loss and Severe Repetitive Loss Properties

FEMA requires a discussion of NFIP Repetitive Loss and Severe Repetitive flood loss statistics in hazard mitigation plans.
Table 7.10-6 Repetitive Loss (RL) & Severe Repetitive Loss (SRL) Statistics below includes the number of repetitive loss
properties and severe repetitive loss properties as well as the total RL and SRL combined. Definitions for RL and SRL are
as follows:

7.0 RISK ASSESSMENT 7.0-62



HAZARD MITIGATION PLAN 2026

e FEMA defines a Repetitive Loss (RL) property as any insurable building for which two or more claims of more than
$1,000 were paid by the NFIP within any rolling 10-year period, since 1978.
e Severe Repetitive Loss is defined as a residential property that is covered under an NFIP flood insurance policy
and:
o That 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
o For which at least two separate claims payments (building payments only) have been made with the
cumulative amount of the building portion of such claims exceeding the market value of the building.
o For both (a) and (b) above, at least two of the referenced claims must have occurred within any ten- year
period and must be greater than 10 days apart.

This table also contains a column including the total number of mitigated properties in each jurisdiction. Note that the
table includes only those jurisdictions that have repetitive loss properties, so not all municipalities are listed. The following
two sections go into more depth on either Repetitive Loss statistics or Severe Repetitive Loss statistics.

Table 7.10-6 Repetitive Loss (RL) & Severe Repetitive Loss (SRL) Statistics

Total RL and SRL

Jurisdiction Total RL Properties Total SRL Properties Combined Total Mitigated Properties
Berkeley Heights Township 3 1 4 0
Clark Township 8 4 12 0
Cranford Township 181 103 284 9
Elizabeth City 18 2 20 0
Garwood Borough 2 1 3 0
Hillside Township 31 3 34 0
Kenilworth Borough 11 0 11 0
Linden City 22 5 27 0
Mountainside Borough 2 0 2 0
New Providence Borough 7 0 7 0
Plainfield City 74 8 82 0
Rahway City 88 20 108 0
Roselle Park Borough 2 0 2 0
Roselle Borough 36 5 41 0
Scotch Plains Township 19 1 20 0
Springfield Township 13 5 18 0
Summit City 5 1 6 0
Union Township 29 9 38 0
Westfield Town 2 0 2 0
Total 556 168 724 9

Source: Provided by FEMA Region II, 10/17/2024

Flood Risk to Repetitive Loss Properties in Union County
FEMA defines a Repetitive Loss (RL) property as any insurable building for which two or more claims of more than $1,000
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were paid by the NFIP within any rolling 10-year period, since 1978. RL property may or may not be currently insured by
the NFIP. According to FEMA RL property records there are 556 RL properties located in Union County (as of October 17,
2024). These properties are associated with a total of 1,547 losses and approximately $36.5 million in claims payments
under the NFIP since January 1978 (the earliest recorded date of loss).

Table 7.10-7 Summary of NFIP Repetitive Loss Statistics, Union County

Jurisdiction P:g;aelr:::s “’::lg::;?esl' RL-Total Losses RL-Total Paid Average Claim ﬁf:;;?
Berkeley Heights Township 3 0 9 $724,334.30 $80,481.59 2.0%
Clark Township 8 0 22 $282,675.42 $12,848.88 0.8%
Cranford Township 181 1 536 $16,266,725.15 $30,348.37 44.6%
Elizabeth City 18 0 43 $1,463,079.39 $34,025.10 4.0%
Garwood Borough 2 0 5 $369,400.72 $73,880.14 1.0%
Hillside Township 31 0 89 $732,204.98 $8,227.02 2.0%
Kenilworth Borough 11 0 30 $293,829.38 $9,794.31 0.8%
Linden City 22 0 58 $1,493,397.83 $25,748.24 4.1%
Mountainside Borough 2 0 5 $41,476.77 $8,295.35 0.1%
New Providence Borough 7 0 17 $442,394.83 $26,023.23 1.2%
Plainfield City 74 0 197 $1,687,082.22 $8,563.87 4.6%
Rahway City 88 0 247 $9,409,687.26 $38,095.90 25.8%
Roselle Park Borough 2 0 5 $47,870.26 $9,574.05 0.1%
Roselle Borough 36 0 90 $499,243.55 $5,547.15 1.4%
Scotch Plains Township 19 0 54 $1,030,059.27 $19,075.17 2.8%
Springfield Township 13 0 38 $479,258.14 $12,612.06 1.3%
Summit City 5 0 13 $196,828.57 $15,140.66 0.5%
Union Township 29 0 74 $905,376.11 $12,234.81 2.5%
Westfield Town 2 0 4 $37,674.13 $9,418.53 0.1%

Total 556 25 1547 $36,482,198.61 $23,582.55 =

Source: Provided by FEMA Region II, 10/17/2024

Flood Risk to Severe Repetitive Loss Properties in Union County
The National Flood Insurance Program defines Severe Repetitive Loss as a residential property that is covered under an
NFIP flood insurance policy and:
e That has at least four NFIP claim payments (including building and contents) over $5,000 each, and the cumulative
amount of such claims payments exceeds $20,000; or
e For which at least two separate claims payments (building payments only) have been made with the cumulative
amount of the building portion of such claims exceeding the market value of the building.
e For both (a) and (b) above, at least two of the referenced claims must have occurred within any ten- year period
and must be greater than 10 days apart.
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Fourteen of Union’s communities have Severe Repetitive Loss (SRL) properties as of October 2024. These communities
and associated SRL statistics are shown in Table 7.10-8 Summary of NFIP Severe Repetitive Loss Statistics, Union County
below.

Table 7.10-8 Summary of NFIP Severe Repetitive Loss Statistics, Union County

Mitigated

Jurisdiction fotloh SRL U] SRL-Total Paid Average Claim % County

Losses Properties Losses Average
Berkeley Heights Township 1 0 4 $62,546.50 $15,636.63 0.2%
Clark Township 4 0 25 $637,258.28 $25,490.33 1.6%
Cranford Township 103 8 451 $21,108,319.60 $46,803.37 51.9%
Elizabeth City 2 0 16 $796,979.31 $49,811.21 2.0%
Garwood Borough 1 0 4 $218,542.73 $54,635.68 0.5%
Hillside Township 3 0 15 $194,801.02 $12,986.73 0.5%
Linden City 5 0 31 $2,056,209.71 $66,329.35 5.1%
Plainfield City 8 0 39 $824,847.66 $21,149.94 2.0%
Rahway City 20 0 103 $4,475,525.34 $43,451.70 11.0%
Roselle Borough 5 0 77 $6,241,969.26 $81,064.54 15.4%
Scotch Plains 1 0 5 $117,326.80 $23,465.36 0.3%
Springfield Township 5 0 26 $778,656.57 $29,948.33 1.9%
Summit City 1 0 4 $74,898.65 $18,724.66 0.2%
Union Township € 0 48 $3,066,351.22 $63,882.32 7.5%

Total 168 8 848 $40,654,232.65 $47,941.31 --

Source: Provided by FEMA Region II, 10/17/2024

7.10.5 PROBABILITY OF FUTURE OCCURRENCES
Based on past and recent history, certain parts of Union County clearly have a high probability of flooding repeatedly in

the future. Several areas adjacent to the Rahway River and portions of the Green Brook River area of the county have
flooded several times in the past. Historical data may not accurately reflect future probability due to climate change.
Please refer to Section 7.9.6 Potential Effects of Climate Change below for a discussion of how climate change may increase
the frequency of flood events.

7.10.6 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to DEP’s 2020 New Jersey Scientific Report on Climate, by 2050, annual precipitation in New Jersey is expected

to increase by 4%-11%. Further, both the intensity and frequency of precipitation events is expected to increase. As a
result, flood size and frequency are also expected to increase.

The 2020 New Jersey Scientific Report on Climate also reports that sea level is rising at a faster rate in New Jersey than in
other parts of the world, and coastal New Jersey will experience “sunny day” flooding more often as a result of sea level
rise. For more discussion on projected sea level rise in New Jersey, please see the subsection below.

Inland Design Flood Elevation
On July 17, 2023, the New Jersey Department of Environmental Protection (NJDEP) adopted its Inland Flood Protection
Rule which, among other actions, establishes a new Design Flood Elevation (DFE) standard for specific types of new
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construction and redevelopment. The new DFE is 3 feet above the elevation of the 1% Chance Annual Flood for New Jersey
(which is also known as the 100-year flood) or, where NJDEP flood mapping is available, 2 feet above NJDEP’s flood hazard
area design flood elevation, if that results in a DFE higher than FEMA’s 1% flood plus 3 feet. To help visualize the new rule,
Rutgers University created the NJ Inland Design Flood Elevation Layer, to be used as a non-regulatory planning tool which
helps visualize potential future conditions in the state. Figure 7.10-7 NJ Inland Design Flood Elevation in Union County
shows the new NJ Inland Design Flood Elevation in bright sky blue in comparison to the existing BFE which is depicted in
navy blue. This map is intended to demonstrate the potential impacts of climate change on riverine and inland flooding.

Source: FEMA, NJDEP, NJGIN, NJDOT, NJ Transit, Rutgers University

Essex County

Figure 7.10-7 NJ Inland Design Flood Elevation in Union County
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Sea Level Rise

Sea level rise continues to impact areas along the Atlantic coast of New Jersey including communities in Union County
that border the Newark Bay or Arthur Kill or contain tidally influenced waters. Effects will reach some low lying and inland
communities as rivers such as the Rahway and Elizabeth Rivers that empty into either the Atlantic Ocean or adjoining
waterbodies will experience a subsequent rise in their water levels. Figure 7.10-8 Permanent Inundation Under Sea Level
Rise Scenarios in Union County visualizes three potential flooding from sea level rise scenarios, at the 2-, 3- and 5- foot
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levels (measured from current mean higher high water levels), and their resulting areas of permanent inundation in Union
County. This map is intended to demonstrate the potential impact of climate change-driven sea level rise in the County.

Source: NOAA, NJGIN, NJDOT, NJ Transit, NJDEP

Essex County

Figure 7.10-8 Permanent Inundation under Sea Level Rise Scenarios in Union County
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7.10.7 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Flooding is one of the most significant and recurring natural hazards in Union County, with a long history of damage to the
built environment. Repeated flood events have caused widespread basement flooding, roadway washouts, damage to
building foundations, and infiltration of sewer systems. In communities with older housing stock or dense development,
water damage is more difficult to mitigate, and post-flood mold issues create long-term structural and health concerns.

Public infrastructure is also highly vulnerable. Roads, culverts, bridges, and stormwater systems may be overrun or
structurally compromised during high-intensity rainfall or prolonged storm events. Critical transportation corridors as well
as local NJ Transit lines are frequently disrupted. Water treatment facilities and electrical substations located within or
adjacent to floodplains may also be affected, creating cascading service interruptions.
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Vulnerability of Development to Flood

In order to assess flood vulnerability, a GIS-based analysis was used to estimate exposure to flood events using FEMA's
best available floodplain data in combination with local tax assessor records. The parcel level data was filtered to exclude
undeveloped parcels such as open space or vacant parcels to determine the number of parcels in the town which were
considered developed. The developed parcels were then intersected with the 1% and 0.2% annual chance floodplain layers
to determine the percentage which lie at least partially within the floodplain. Table 7.10-9 Flood-Related Spatial
Information by Jurisdiction, Union County, New Jersey contains the results of this analysis. Plainfield City, Cranford
Township, and Rahway City contained the highest percentage of developed parcels located within the floodplain while
Winfield Township, Westfield Township and Summit City contained the lowest. This data helps to understand which
municipalities contain the highest exposure to flood hazard and can help in identifying which communities have developed
in areas which are more or less flood-prone when compared to total floodplain area numbers.

Table 7.10-9 Flood-Related Spatial Information by Jurisdiction, Union County, New Jersey

Percent Developed Developed Parcels Percent Developed
Parcels within 1% P Parcels within 0.2%

Number of Developed LA EEEIGEEED
Jurisdiction P within 1% Annual within 0.2% Annual

Parcels Chance Floodplain AUl Chance oy e Floodplain ~ ANNual Chance
Floodplain Floodplain
Ber';i';‘;:'h?fhts 4720 476 10.1% 635 13.5%
Clark Township 5246 234 4.5% 239 4.6%
Cranford Township 8072 900 11.1% 1285 15.9%
Elizabeth City 19058 342 1.8% 801 4.2%
Fanwood Borough 2650 84 3.2% 65 2.5%
Garwood Borough 1465 243 16.6% 37 2.5%
Hillside Township 6377 152 2.4% 321 5.0%
Kenilworth Borough 3005 394 13.1% 334 11.1%
Linden City 12085 911 7.5% 825 6.8%
Mountainside Borough 2754 163 5.9% 190 6.9%
NEWBZ:‘;‘S:;m 4027 382 9.5% 0 0.0%
Plainfield City 10517 2719 25.9% 213 2.0%
Rahway City 8227 1075 13.1% 1080 13.1%
Roselle Borough 5795 685 11.8% 584 10.1%
Roselle Park Borough 3649 116 3.2% 235 6.4%
Scotch Plains Township 8034 833 10.4% 887 11.0%
Springfield Township 5317 625 11.8% 727 13.7%
Summit City 6905 306 4.4% 0 0.0%
Union Township 17125 1030 6.0% 1182 6.9%
Westfield Town 9957 86 0.9% 116 1.2%
Winfield Township 703 0 0.0% 1 0.1%
Total 145,688 11,756 8.1% 9757 6.7%

Source: 2024 NJOGIS Parcels and MOD-IV Composite of New Jersey, FEMA 2025
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Table 7.10-10 Expected Annualized Losses from Riverine Flood Hazard by Jurisdiction and Table 7.10-11 Expected
Annual Losses for Coastal Flood Hazard by Jurisdiction show expected annualized losses for the flood hazard. This data
was derived from FEMA’s NRI. EAL represents the average economic loss in dollars resulting from natural hazards each
year The table includes EAL for buildings as well as total EAL which includes building damage as well as damage to
agriculture and population equivalency (the monetized cost of injury and fatality) where applicable.

Table 7.10-10 Expected Annual Losses for Riverine Flood Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $33,856.27 $240,523.92
Clark Township $18,155.85 $201,077.20
Cranford Township $65,831.61 $604,844.76
Elizabeth City $60,072.34 $169,131.45
Fanwood Borough $3,477.98 $38,907.08
Garwood Borough $13,645.95 $106,816.07
Hillside Township $12,648.14 $134,251.78
Kenilworth Borough $58,216.19 $255,869.57
Linden City $101,512.14 $378,843.02
Mountainside Borough $9,736.27 $36,295.48
New Providence Borough $27,732.12 $195,255.76
Plainfield City $252,908.50 $3,641,429.91
Rahway City $72,573.68 $859,054.14
Roselle Borough $24,424.21 $364,480.50
Roselle Park Borough $11,802.46 $149,782.04
Scotch Plains Township $87,556.54 $689,616.42
Springfield Township $73,752.19 $564,877.78
Summit City $18,717.07 $119,289.75
Union Township $112,605.12 $766,999.74
Westfield Town $5,280.38 $26,765.60
Winfield Township $0.00 $0.00
Union County Total $1,064,506.62 $9,544,114.21

Source: FEMA NRI, 2025

Table 7.10-11 Expected Annual Losses for Coastal Flood Hazard by Jurisdictions

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $0.00 $0.00
Clark Township $835.69 $1,032.38
Cranford Township $0.00 $0.00
Elizabeth City $3,490,393.06 $3,649,981.55
Fanwood Borough $0.00 $0.00
Garwood Borough $0.00 $0.00
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Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Hillside Township $1,822.51 $2,321.42
Kenilworth Borough $0.00 $0.00
Linden City $2,888,126.11 $2,900,060.80
Mountainside Borough $0.00 $0.00
New Providence Borough $0.00 $0.00
Plainfield City $0.00 $0.00
Rahway City $219,260.55 $269,677.04
Roselle Borough $7,454.48 $10,645.41
Roselle Park Borough $0.00 $0.00
Scotch Plains Township $0.00 $0.00
Springfield Township $0.00 $0.00
Summit City $0.00 $0.00
Union Township $34,963.30 $36,800.35
Westfield Town $0.00 $0.00
Winfield Township $0.00 $0.00
Union County Total $6,642,858.43 $6,870,521.99

Source: FEMA NRI, 2025

During the planning process of this HMP, jurisdictions were asked to identify critical facilities within their communities
using FEMA community lifelines as a framework. Lifelines are the most fundamental services in the community that, when
stabilized, enable all other aspects of society to function. Should these lifelines become disrupted following a hazard event,
priority action may be needed to stabilize them during incident response. These facilities were geolocated and intersected
with FEMA's Special Flood Hazard Area best available data layer. Table 7.10-12 Community Lifeline Vulnerability to 1%
Annual Chance Flood and Table 7.10-13 Community Lifeline Vulnerability to 0.2% Annual Chance Flood illustrates the
percentage of critical facilities located within the 1% and 0.2% floodplain. In accordance with FEMA guidance, all analyses
in this plan have been conducted using the best readily available data

Table 7.10-12 Community Lifeline Vulnerability to 1% Annual Chance Flood

Total Number of Lifelines within 1% Annual Chance Floodplain
isdicti Identified Food
Lt e Communi- = Communi- Energy Hydrati;n Hazardous | Healthand Safetyand  Transport- Water
ty Lifelines cations Shelter ’ Materials Medical Security ation Systems
Berkeley
Heights 14 0 0 0 0 1 1 0 0 2
Township
Clark
. 16 0 0 0 0 0 1 0 0 1
Township
Cranfi
ranford 28 0 1 0 0 0 2 0 1 4
Township
Elizabeth
rzane 51 0 0 0 0 0 0 1 0 1
City
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Total Number of Lifelines within 1% Annual Chance Floodplain
isdicti Identified Food
Jurisdiction Communi-  Communi- ! Hazardous Healthand Safetyand @ Transport- Water
. Energy Hydration, s . n 0
ty Lifelines cations Shelter Materials Medical Security ation Systems
Fanwood 4 0 0 0 0 0 0 0 0 0
Borough
Garwood 4 0 0 0 0 0 0 0 0 0
Borough
Hillside 10 0 0 0 0 0 0 0 0 0
Township
Kenilworth 1 0 0 0 0 0 0 0 0 0
Borough
Linden City 5 0 0 0 0 0 0 0 0 0
Mountainsid 37 0 0 0 0 0 0 0 0 0
e Borough
New
Providence 8 0 0 0 0 1 4 0 0 5
Borough
Plainfield 16 0 0 0 0 1 5 0 0 6
City
Rahway City 37 0 1 0 0 1 2 0 0 4
Roselle 21 0 0 0 0 0 0 0 0 0
Borough
Roselle Park 14 0 0 0 0 0 0 0 0 0
Borough
Scotch Plains 11 0 0 0 0 0 2 0 0 2
Township
Springfield 32 0 0 0 0 0 5 0 0 0
Township
Summit City 21 0 0 0 0 0 0 0 0 0
Union
. 34 0 0 0 0 1 2 0 2 4
Township
WIIR 40 0 0 0 0 0 0 0 0 0
Town
Winfield 36 0 0 0 0 0 0 0 0 0
Township
Union 441 0 2 0 0 5 24 1 3 35
County Total

Source: FEMA, Union County Municipalities
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Table 7.10-13 Community Lifeline Vulnerability to 0.2% Annual Chance Flood

Total Number of Lifelines within 0.2% Annual Chance Floodplain
isdicti Identified Food
Jurisdiction Communi- Communi- " Hazardous | Healthand Safetyand  Transport- Water
ty Lifelines cations Energy Hy;:r;:tlon, Materials Medical Security ation Systems
elter
Berkeley
Heights 14 0 0 0 0 0 1 0 0 1
Township
Clark 16 0 0 0 0 0 0 0 0 0
Township
Cranford 28 0 0 0 0 0 1 0 0 1
Township
Elizabeth 51 0 0 0 0 0 1 0 0 1
City
Fanwood 4 0 0 0 0 0 0 0 0 0
Borough
Garwood 4 0 0 0 0 0 0 0 0 0
Borough
Hillside 10 0 0 0 0 0 0 0 0 0
Township
Kenilworth 1 0 0 0 0 0 0 0 0 0
Borough
Linden City 5 0 0 0 1 0 3 1 0 5
Mountainsid 37 0 0 0 0 1 1 0 0 )
e Borough
New
Providence 8 0 0 0 0 0 0 0 0 0
Borough
Plainfield 16 0 0 0 0 0 0 0 0 0
City
Rahway City 37 0 0 0 0 0 3 0 1 4
Roselle 21 0 0 0 0 0 0 0 0 0
Borough
Roselle Park 14 0 0 0 0 0 0 0 0 0
Borough
Scotch Plains 11 0 0 0 0 0 5 0 1 6
Township
Springfield 32 0 0 0 0 0 2 0 0 2
Township
Summit City 21 0 0 0 0 0 0 0 0 0
Union 34 0 0 0 0 0 4 0 2 6
Township
Westfield 40 0 0 0 0 0 0 0 0 0
Town
Winfield 36 0 0 0 0 0 0 0 0 0
Township
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Number of Lifelines within 0.2% Annual Chance Floodplain

Total
Jurisdicti Identified Food
urisdiction Communi-  Communi- ! Hazardous Healthand Safetyand @ Transport- Water
ifeli cations Energy Hydration, Materials Medical Securit ation Systems
ty Lifelines shelter y Y.
Union
441 0 0 0 1 1 21 1 4 28
County Total

Source: FEMA, Union County Municipalities

Vulnerability of Development to Sea Level Rise

In order to assess the county’s risk to sea level rise (SLR), a GIS-based analysis similar to the analysis performed for flood
risk was conducted. This analysis seeks to estimate exposure to flood events using NOAA’s sea level rise inundation data
in combination with local tax assessor records. The parcel level data was filtered to exclude undeveloped parcels such as
open space or vacant parcels to determine the number of parcels in the town which were considered developed. The
developed parcels were then intersected with the delineated projection of 2- foot and 5-foot SLR layers to determine the
percentage of developed parcels which are at least partially within the SLR inundation areas. Table 7.10-14 below displays
the percent of total land area and percent of developed parcels at risk from sea level rise, it should be noted that the table
only includes coastal communities or those with tidally influenced waters, including Elizabeth, Linden and Rahway Cities.
This data helps to understand which municipalities contain the highest exposure to flood hazard and can help in identifying
which communities have developed in areas which are more or less vulnerable to sea level rise when compared to total
land area inundation numbers. For example, Rahway City has the smallest amount of land area exposed to sea level rise,
but the highest percent of vulnerable developed parcels.

Table 7.10-14 Sea Level Rise-Related Spatial Information by Jurisdiction, Union County, New Jersey

Percent of Parcels

Percent Developed

Percent Developed

Percent Total Land

Percent Total Land

Jurisdiction considered developed Parcels within 2t Parcels within St area within 2ft SLR  area within 5ft SLR

Elizabeth City 4720 0.7% 1.1% 11.6% 13.3%
Linden City 5246 0.6% 1.4% 8.9% 18.6%
Rahway City 8072 1.1% 2.8% 2.5% 4.9%

Source: 2024 NJOGIS Parcels and MOD-IV Composite of New Jersey, NOAA

During the planning process of this HMP, jurisdictions were asked to identify critical facilities within their communities
using FEMA community lifelines as a framework. Lifelines are the most fundamental services in the community that, when
stabilized, enable all other aspects of society to function. Should these lifelines become disrupted following a hazard event,
priority action may be needed to stabilize them during incident response. These facilities were geolocated and intersected
with NOAA'’s 5 feet of sea level rise data layer. Table 7.10-15 Community Lifeline Vulnerability to 5 Feet of Sea Level Rise
(SLR) illustrates the area projected to be permanently inundated under a scenario resulting in 5 feet of sea level rise.
There was a single identified community lifeline in this area in Linden City. It should be noted that the table below only
communities expected to be impacted by sea level rise.

Table 7.10-15 Community Lifeline Vulnerability to 5 feet of Sea Level Rise (SLR)

Number of Lifelines within 5 feet of SLR

Total
.. Identified
Jurisdiction Communi- Communi- Energy Hyz:::::;n Hazardous | Healthand Safetyand Transport- Water
ty Lifelines cations Shelter Materials Medical Security ation Systems
Elizabeth
. 51 0 0 0 0 0 0 0 0 0
City
7.0-73
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Total Number of Lifelines within 5 feet of SLR
Jurisdicti Identified Food
urisdiction Communi-  Communi- ! Hazardous Healthand Safetyand @ Transport- Water
ifeli cations Energy L TICRLT) Materials Medical Security ation Systems
ty Lifelines Shelter
Linden City 5 0 0 0 1 0 0 0 0 1
Rahway City 37 0 0 0 0 0 0 0 0 0
Union
441 0 0 0 1 0 0 0 0 0
County Total

Source: NOAA, Union County Municipalities

The Union County Transportation Master Plan (2016) assesses the resilience of Union County’s infrastructure, noting that,
while all the county’s transportation assets are vulnerable to climate change impacts, those assets near the coast are
particularly vulnerable to flooding. Coastal transportation assets in the region include local roads, the New Jersey
Turnpike, Newark Liberty International Airport, and freight rail lines.

POPULATION AND ECONOMY

Flooding can be dangerous to human health and livelihood. Flash flooding in particular can be dangerous to persons stuck
in cars or basement apartments as seen during Hurricane Ida which caused the death of multiple people in a basement
apartment in Elizabeth. Exposure to flood waters can pose health risk due to contamination from sewage and other
hazardous substances. The most vulnerable population of those exposed to the hazard include the economically
disadvantaged and the elderly. Economically disadvantaged populations are more vulnerable because they are likely to
evaluate their risk and make evacuation decisions based on the net economic impact to their family. Those over 65 are
also more vulnerable because they are more likely to seek or need medical attention which may not be available during a
flood event, and they may have more difficulty evacuating.

Flooding can negatively impact the economy, from direct losses such as property damage, business closures, and
disruption to commercial transportation functions to indirect losses such as disrupted supply chains, reduced property
values, loss of tourism revenue, and negative impacts to agricultural productivity.

ECOSYSTEMS AND NATURAL ASSETS

While some flooding can be beneficial for certain ecosystems, excessive or sudden flooding can have significant negative
environmental impacts. Loss of biodiversity and overall habitat degradation can be caused by soil erosion, destruction of
vegetation, contamination of water supply by pollutants, leveling of dunes and erosion of beaches, and harm to wildlife.

7.11 HAIL

7.11.1 HAZARD DESCRIPTION

Hail is defined as balls or pieces of ice falling as precipitation from a thunderstorm. Known as hailstones, these ice balls
typically range from 5 mm-50 mm in diameter on average, with much larger hailstones forming in severe thunderstorms.
The size of hailstones is a direct function of the severity and size of the storm.

Hail is an outgrowth of severe thunderstorms and develops within a low-pressure front as warm air rises rapidly into the
upper atmosphere and is subsequently cooled, leading to the formation of ice crystals. According to FEMA, these are
bounced about by high-velocity updraft winds and accumulate into frozen droplets, falling as precipitation after
developing enough weight. The National Weather Service (NWS) defines severe thunderstorms as those with downdraft
winds in excess of 58 mph and/or hail at least .75" in diameter. While only about 10% of thunderstorms are classified as
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severe, all thunderstorms are dangerous because they produce numerous dangerous conditions, including one or more
of the following: hail, strong winds, lightning, tornadoes, and flash flooding.

Hailstorms occur most frequently during the late spring and early summer. During this period, extreme temperature
changes occur from the surface up to the jet stream, resulting in the strong updrafts required for hail formation.

The size of hailstones 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 the hailstones more time to increase in size. Hailstones vary widely in size, as shown in
Table 7.11-1 Estimating Hail Size. Note that penny size (.75" in diameter) or larger hail is considered severe.

Table 7.11-1 Estimating Hail Size

Size Inches in Diameter

Pea .25inch
Marble/mothball .50 inch
Dime/Penny .75 inch
Nickel .875 inch
Quarter linch
Ping-Pong Ball 1.5 inches
Golf Ball 1.75 inches
Tennis Ball 2.5 inches
Baseball 2.75 inches
Tea Cup 3inches
Grapefruit 4 inches
Softball 4.5 inches

Source: NOAA

7.11.2 LOCATION, EXTENT AND MAGNTUDE

LOCATION

Hailstorms occur more frequently during the late spring and early summer, when the jet stream migrates northward across
the Great Plains. This period has extreme temperature changes from the ground surface upward into the jet stream, which
produces the strong updraft winds needed for hail formation. The land area affected by individual hail events is not much
smaller than that of a parent thunderstorm, an average of 15 miles in diameter around the center of a storm.

The potential for hail exists over the entire planning area, although the probability is relatively low compared to other
parts of the U.S. There are at least a few occurrences of hail almost every year in the planning area, although for the most
part they are minor.

EXTENT AND MAGNITUDE

The severity of hailstorms is measured by duration, size of the hail itself, and geographic extent. All of these factors are
directly related to the weather phenomena that create the hail that occurs as part of thunderstorms. The National
Weather Service (NWS) and the Tornado and Storm Research Organization (TORRO) have developed tables measuring the
intensity of hail. Table 7.11-2 Hail Intensity Scales below combines the two intensity scales.
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Table 7.11-2 Hail Intensity Scales

Size Code Intensity Category Typical Hail Diameter (inches) Approximate Size Typical Damage Impacts
HO Hard Hail Up to 0.33 Pea No Damage
H1 Potentially 0.33-0.66 Marble or Slight damage to plants, crops
Damaging Mothball
H2 Potentially 0.60-0.80 Dime or Grape Significant damage to fruit,
Damaging crops, vegetation

Severe damage to fruit and crops,
damage to glass and

H3 Severe 0.80-1.20 Nickel to Quarter plastic structures, paint and wood
scored
H4 Severe 1.2-1.6 Half Dollar to Ping Widespread glass damage,
Pong Ball vehicle bodywork damage
Silver Dollar to Golf Ball Wholesale destruction of
H5 Destructive 1.6-2.0 glass, damage to tiled roofs, significant
risk of injuries
H6 Destructive 20-24 Lime or Egg Aircraft bodywork dented,
brick walls pitted
H7 Very 2.4-3.0 Tennis Ball Severe roof damage, risk of
Destructive serious injuries
H8 Very 3.0-35 Baseball to Severe damage to aircraft
Destructive Orange Body

Extensive structure damage. Risk of
severe or even fatal injuries to persons

Super Destructive
P 3.5-4.0 Grapefruit caughtin

H9
Open

Extensive structure damage. Risk of

H10 Super Destructive 4+ Softball and up severe or event fataLinjuries to persons
caughtin

Open

Source: NWS, TORRO — Tornado and Storm Research Organization

The planning area has a relatively low potential for significant hail events, based on previous records. Hailstorms affect
areas within Union County equally and uniformly. Although the severity or extent of hailstorms is potentially as much as
H-10 (Super Destructive) in the table above, events in the middle of the range are much more likely. Extreme hail events
are usually localized, but the entire planning area can be considered about at equal risk. There is fairly high potential every
year for smaller events lower on the scale above, with damage to exposed automobiles, trees and plants being the main
kinds of effects.

7.11.3 PREVIOUS OCCURRENCES AND LOSSES
NCEI reported 20 hail events in Union County from the period 1950 through 2024. Hailstone sizes from the 20 events

ranged in diameter from 0.75 inches to 1.75 inches. No death, injuries, or property damage associated with the hail hazard
was reported during this period. According to the NCEI Storm Events database, there have been two hail event in Union
County since the last plan update, both of which occurred in 2021 on 6/4/2021 in Fanwood, NJ. Hail during this event was
measured to be 1.25 inches in diameter, between quarter and ping pong ball sized.
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7.11.4 PROBABILITY OF FUTURE OCCURRENCES
Hailstorms occur regularly in the County but not at the frequency or intensity of thunderstorms across the State.

Furthermore, damaging storms that produce golf ball or larger sized hail do not occur every year in New Jersey like they
do in the central United States.

7.11.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
The State HMP reports that scientists at the National Aeronautics and Space Administration (NASA) suggest that climate

change will increase the frequency of severe thunderstorms in the United States, and that these thunderstorms may bring
with them deadly lightning, damaging hail, and the potential for tornadoes.

7.11.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

There are no known instances of injuries or death from hail events in Union County. Presumably there have been some
damages, but most of these are likely addressed by citizens or insurance companies and not reported to NOAA. Therefore
there is no readily available open source record of damages.

All of Union County is subject to occasional hail. With rare exceptions there are no significant or long- term damages fairly
often and has the potential to affect nearly anyone in the jurisdiction. The County- wide potential impact of the hail hazard
is very small, however, as evidenced by historical records, which show little or no specific damage from hail. This is typical
of such relatively minor hazards. In the case of hail, most losses are expected to be damage to vehicles. In such cases,
automobile owners often make insurance claims, but such data sets are proprietary and not available for use in this plan.

Recurrent losses from hail are expected to be relatively minimal, especially compared to other hazards in this plan. Table
7.11-3 Expected Annualized Losses (EAL) from Hail Hazard by Jurisdiction shows expected annualized losses for the hail
hazard. This data was derived from FEMA’s National Risk Index (NRI). EAL represents the average economic loss in dollars
resulting from natural hazards each year. The table includes EAL for buildings as well as total EAL which includes building
damage as well as damage to agriculture and population equivalency (the monetized cost of injury and fatality) where
applicable.

Table 7.11-3 Expected Annual Losses for Hail Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $52.98 $603.33
Clark Township $46.63 $687.98
Cranford Township $77.34 $1,455.58
Elizabeth City $230.03 $5,973.04
Fanwood Borough $20.82 $341.46
Garwood Borough $14.13 $197.84
Hillside Township $58.60 $984.81
Kenilworth Borough $29.87 $551.25
Linden City $132.89 $1,936.89
Mountainside Borough $30.40 $326.27
New Providence Borough $43.88 $607.33
Plainfield City $90.75 $2,342.55
Rahway City $62.56 $1,281.32
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Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Roselle Borough $42.13 $978.35
Roselle Park Borough $26.50 $602.58
Scotch Plains Township $81.08 $1,112.03
Springfield Township $51.27 $762.99
Summit City $84.92 $1,022.95
Union Township $151.15 $2,695.44
Westfield Town $112.35 $1,392.66
Winfield Township $1.70 $60.39
Union County Total $1,492.72 $25,917.05

Source: FEMA NRI

POPULATION AND ECONOMY

The entire population of Union County is considered to face equal exposure to the hail hazard. Hailstorms can pose both
health and economic risks. Physically, hailstones can cause injuries such as bruises, fractures, and head trauma, particularly
for those caught outdoors or in vehicles during a storm. Slick roads and poor visibility increase the likelihood of accidents.
Economically, hailstorms are highly destructive, especially to communities with large agricultural production sectors,
where they can decimate crops, damage livestock shelters, and reduce yields, leading to financial strain for farmers.

ECOSYSTEMS AND NATURAL ASSETS
Hailstorms have the potential to damage ecosystems by stripping vegetation, injuring wildlife, and disrupting habitats.
Crops, forests, and grasslands suffer, reducing food sources and weakening plant health.

7.12 HIGH WIND-STRAIGHT-LINE WINDS (INCLUDES HURRICANES,

NOR'EASTER, TROPICAL STORMS, THUNDERSTORMS)
7.12.1 HAZARD DESCRIPTION
For the purpose of this hazard mitigation plan, straight-line winds are defined as all winds that are not related to

tornadoes. This includes winds from hurricanes, nor’easters, tropical storms, and thunderstorms. The first three hazards
noted here can all be categorized as tropical cyclones and are defined as originating over tropical/subtropical waters and
having an organized, cyclonic surface wind circulation. Hurricanes are defined as warm-core tropical cyclones with wind
speeds of at exceeding 74 mph. Nor’easters are cyclonic storms that typically track up the east coast of the U.S., (often in
winter) and often are first felt as a northeast wind. Tropical storms are warm-core tropical cyclones with sustained winds
of at least 39 mph (but less than hurricane force winds). Thunderstorms are local storms produced by cumulonimbus
clouds and always accompanied by lightning and thunder. Notably, the first three of these hazards (in particular hurricanes
and tropical storms) are measured and categorized primarily by their wind speed. This is also the case with thunderstorms,
although as with the other hazards, their severity is also measured by rainfall. These four wind hazards are differentiated
from tornadoes in that they are characterized by winds that tend to be in one general direction, rather than by highly
localized, high-intensity cyclonic wind flows, as is the case with tornadoes (although in many cases the other events spawn
tornadoes).

Wind is the uneven horizontal movement of air resulting from the irregular heating of the earth's surface. It can range
from local breezes produced by heat from land surfaces and lasting tens of minutes to powerful global winds resulting
from solar heating of the earth. Severe winds typically result from hurricanes, nor’easters, tropical storms, tornadoes,
thunderstorms, or winter storms.
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Hurricanes, tropical storms, and typhoons, collectively known as tropical cyclones, are among the most devastating
naturally occurring hazards in the United States. They present flooding, storm surge, and high wind hazards to the
communities that they impact. A hurricane is defined as a low-pressure area of closed circulation winds that originates
over tropical waters.

Hurricanes develop from tropical cyclones, which are any type of tropical system that achieves a rotation to it. Three types
of tropical cyclones that increase in intensity follow:

1. Tropical Depression. A tropical system that is made up of a large cluster of thunderstorms and has wind speeds
between 23 mph and 39 mph. If a tropical depression gathers strength, it can become a tropical storm.

2. Tropical Storm. Any type of tropical system with a notable rotation and wind speeds between 39 mph and 74 mph.
When a tropical storm forms, the National Hurricane Center (NHC) assigns it a predetermined name. If a tropical
storm continues to gather strength, it will become a hurricane.

3. Hurricane. When a tropical cyclone gains winds in excess of 74 mph, the storm is considered a hurricane.
Hurricanes are made up of different sections, all with different wind intensity.

A nor'easter is an intense low-pressure system that typically occurs during the winter months and affects the coastal areas
of the northeast United States and Atlantic Canada. More specifically, it describes a low-pressure area, where the center
of rotation is just off the coast and whose leading winds in the left forward quadrant rotate onto land from the northeast.
The precipitation pattern is similar to other extra-tropical storms. These events can also cause coastal flooding, coastal
erosion, and gale force winds.

7.12.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

The entire planning area is subject to the wind effects from hurricanes, nor’easters, tropical storms, other severe events.
The hurricane and tropical storm risk in the United States extends along the entire east coast from Maine to Florida, the
Gulf Coast (including Florida, Alabama, Louisiana, and Texas), and Hawaii. The northeast U.S., including New Jersey, is at
a moderate risk based on historical storm tracks and the number of hurricanes that have made landfall along the Atlantic
coastline. According to FEMA, wind speeds can reach as high as 160 mph in New Jersey.

The high wind risk from nor’easters extends along the entire east coast. Nor’easters typically occur during the winter
months and wind speeds can potentially reach hurricane force.

The entire planning area is equally at risk from severe thunderstorms.
EXTENT AND MAGNITUDE
Hurricanes and tropical storms are categorized based on their wind speed. Both bring strong winds and are characterized

by torrential rain that often results in widespread damage. Hurricanes can produce both extreme high winds and heavy
rains. Tropical storms are most often associated with heavy rains that have the potential to produce severe flooding.
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Table 7.12-1 Saffir/Simpson Hurricane Scale

Saffir-Simpson Hurricane Scale

3 111-130 96-113
o 06-110 84-05
1 74-05 65-83

Non-Hurricane Classifications

Tropical g 216
Storm 3973 4704
Tropical
Depression o-38 i
Source: NOAA

As shown in Table 7.12-1 Saffir/Simpson Hurricane Scale, the Saffir/Simpson Hurricane Scale is used to classify storms by
numbered categories. Hurricanes are classified as Categories 1 through 5 based on central pressure, wind speed, storm
surge height, and damage potential.

Hurricane winds blow in a large spiral around a relative calm center known as the eye. The eye is generally 20 to 30 miles
wide, and the storm may extend outward 400 miles. As a hurricane approaches, the skies will begin to darken and winds
will grow in strength. As a hurricane nears land, it can bring torrential rains, high winds, storm surges, and severe flooding.
A single hurricane can last for more than two weeks over open waters and can run a path across the entire length of the
eastern seaboard. August and September are peak months during the hurricane season that lasts from June 1 through
November 30.

High winds from Hurricanes and Tropical Storms are capable of imposing large lateral (horizontal) and uplift (vertical)
forces on buildings. Residential buildings can suffer extensive wind damage when they are improperly designed and
constructed and when wind speeds exceed design levels. The effects of high winds on a building will depend on several
factors:

e Wind speed (sustained and gusts) and duration of high winds

e Height of building above the ground

e Exposure or shielding of the building (by topography, vegetation, or other buildings) relative to wind direction
e Strength of the structural frame, connections, and envelope (walls and roof)

e Shape of building and building components

e Number, size, location, and strength of openings (windows, doors, vents)

e Presence and strength of shutters or opening protection

e Type, quantity, velocity of windborne debris
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Proper design and construction of residential structures, particularly those close to water or near the coast, demand that
every factor mentioned above be addressed. Failure to do so may result in building damage or destruction by wind.

The severity of the wind hazard is measured primarily by velocity, although effects are clearly exacerbated by duration
and the presence of windborne debris. New Jersey is not particularly prone to high wind hazards, but occasionally tropical
storms or thunderstorms are severe enough to cause moderate damage in the area. The eastern portion of Union County
is potentially more vulnerable from the high winds associated with hurricanes, nor’easters, and tropical storms, which
often follow along the coast.

7.12.3 PREVIOUS OCCURRENCES AND LOSSES
Between 1950 and 2013, there have been numerous hurricanes, nor’easters, tropical storms, and severe storms that have

impacted all or part of Union County. The NCEI database identifies that Union County has been impacted by two tropical
storm event and no hurricanes between 1950 and 2025. The events listed in the database include Tropical Storm Isabel,
which impacted Union County on September 18 and 19, 2003. Tropical Storm Isabel is summarized as part of the high
wind events listed below. The second tropical storm occurred in July 2020. Hurricane Isaias made landfall in Ocean County
on July 3, 2020. By the time the storm impacted Union County it had been weakened to a tropical storm.

In addition to the NCEI Storm Events Database, NOAA’s Historic Hurricane Tracks database was also queried to identify
past hurricane events with tracks within a 65-mile radius of Union County between 1950 and 2025. The query results
identified 12 hurricanes or tropical storms that impacted Union County during this time period. Most of these events were
downgraded to a tropical depression or less by the time they reached New Jersey. For a table for hurricane and tropical
storms that impacted Union County prior to 2013, please refer to the 2016 HMP update.

Figure 7.12-1 Hurricanes and Tropical Storms over Union County, 1842-2025 shows the two hurricanes and tropical
storms that have tracked over Union County since 1842. According to the NOAA Historical Hurricane Tracks database, the
path of Tropical Storm Fay went directly through eastern Union County on July 11, 2020. The second storm pictured on
the map was an unnamed storm that occurred in 1863. Despite only two storms tracking directly over the county, as
discussed previously within this chapter, Union County has been impacted by many tropical storms.
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Source: NJDEP, NJGIN, NJDOT, NJ Transit

Essex County

Figure 7.12-1 Hurricanes and Tropical Storms over Union County, 1842-2025
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Thunderstorms

Despite the 2021 plan update reporting Union County has experienced 504 thunderstorm wind and high wind events in
the period from 1950 to 2021 according to the NCEI Storm Events Database, a search of the database on May 21, 2025,
returned only 174 results. The database provides no indication as to the discrepancy behind these numbers. The following
table, Table 7.12-2 High Wind Events (Excluding Tornado Winds) Union County, 2013-2025 summarizes the 45 reported
high wind, strong wind, and thunderstorm wind events from January 2013 through July 2025. As mentioned at the
beginning of the assessment, Union County is divided into two zones: Western Union and Eastern Union.

Table 7.12-2 High Wind Events (Excluding Tornado Winds) Union County, 2013-2025

Location Hazard Type Injuries Deaths Property Damage
1/31/2013 Eastern Union High Wind 0 0 $50,000
5/25/2013 Eastern Union Strong Wind 0 0 $20,000
7/1/2013 Berkeley Heights Township, Summit City Thunderstorm Wind 0 0 $50,000
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Location Hazard Type Injuries Deaths Property Damage
9/12/2013 Berkeley Heights Township Thunderstorm Wind 0 0 $2,000
10/7/2013 Westfield Town Thunderstorm Wind 0 0 $500
11/1/2013 Westfield Town Thunderstorm Wind 0 0 $3,000
1/11/2014 Eastern Union Strong Wind 0 0 $5,000
7/8/2014 Cranford Township Thunderstorm Wind 0 0 $2,000
7/23/2014 Cranford Township Thunderstorm Wind 0 0 $2,000
8/31/2014 Springfield Township Thunderstorm Wind 0 0 $2,000
6/28/2016 New Providence Borough Thunderstorm Wind 0 0 $20,000
7/1/2016 Union Township Thunderstorm Wind 0 0 $1,500
7/14/2016 Cranford Tgc‘:‘;gihg'ﬁ m:‘;‘i’zlsziw:;ﬁz' Garwood Thunderstorm Wind 2 0 $18,500
s | oo Towe ket o ravord bl | pgersomwng | 0| o | sssam
7/26/2016 Cranford Township, Westfield Town Thunderstorm Wind 0 0 $3,000
10/23/2016 Eastern Union Strong Wind 0 0 $30,000
3/2/2017 Eastern Union Strong Wind 0 0 $10,000
6/19/2017 Elizabeth City Thunderstorm Wind 0 0 SO
11/19/2017 Eastern Union Strong Wind 0 0 $1,000
12/25/2017 Eastern Union High Wind 0 0 $10,000
3/2/2018 Eastern Union High Wind 0 0 $10,000
3/3/2018 Eastern Union Strong Wind 0 0 $10,000
4/4/2018 Eastern Union Strong Wind 0 0 $10,000
5/16/2018 Cranford Township Thunderstorm Wind 1 0 $9,000
7/3/2018 Garwood Borough Thunderstorm Wind 0 0 $1,000
7/22/2018 Eastern Union Strong Wind 0 0 $50,000
8/3/2018 Cranford Township Thunderstorm Wind 0 0 $2,000
9/17/2018 Summit City Thunderstorm Wind 0 0 $5,000
11/3/2018 Western Union Strong Wind 0 0 $50,000
1/30/2019 Eastern Union High Wind 0 0 $10,000
2/25/2019 Eastern Union High Wind 0 0 $50,000
6/2/2019 Mountainside Borough Thunderstorm Wind 0 0 $10,000
Cranford Township, Clark, Fanwood Borough, Garwood
6/30/2019 Borough, Plainfield City, Rahway City, Scotch Plains Thunderstorm Wind 0 0 $29,000
Township, Union Township
7/31/2019 New Providence Borough Thunderstorm Wind 0 0 $1,000
8/7/2019 Springfield Township Thunderstorm Wind 0 0 $7,000
8/22/2019 Roselle Borough Thunderstorm Wind 0 0 $3,000
8/22/2019 Kenilworth Borough, Roselle Park Borough Thunderstorm Wind 0 0 $4,000
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Date Location Hazard Type Injuries ‘ Deaths Property Damage
10/16/2019 Eastern Union High Wind 0 0 $100,000
1/8/2020 Eastern Union Strong Wind 0 0 $50,000
1/12/2020 Eastern Union Strong Wind 0 0 $50,000
1/16/2020 Eastern Union Strong Wind 0 0 $10,000
2/7/2020 Eastern Union Strong Wind 0 0 $50,000
4/9/2020 Linden City Thunderstorm Wind 0 0 SO
4/13/2020 Eastern Union High Wind 0 0 $50,000
7/23/2020 Cranford Township, Plainfield City Thunderstorm Wind 0 0 $9,000
8/27/2020 Elizabeth City Thunderstorm Wind 0 0 S0
9/30/2020 Western Union Strong Wind 0 0 SO
11/15/2020 Elizabeth City Thunderstorm Wind 0 0 SO
3/1/2021 Eastern Union Strong Wind 0 0 SO
5/6/2021 Mountainside Borough Thunderstorm Wind 0 0 $4,000
oo | | ok Towh s oy bt st | nesomuna | 0| 0 | seoao
7/14/2021 Summit City Thunderstorm Wind 0 0 $3,000
7/17/2021 Elizabeth City Thunderstorm Wind 0 0 SO
8/11/2021 Elizabeth City Thunderstorm Wind 0 0 SO
2/18/2022 Elizabeth City Thunderstorm Wind 0 0 SO
3/7/2022 Berkeley Heights Township, Elizabeth City Thunderstorm Wind 0 0 $20,000
8/7/2022 Linden City, Roselle Township, Elizabeth City Thunderstorm Wind 0 0 $27,000
6/14/2023 New Providence Borough Thunderstorm Wind 0 0 $2,000
7/25/2023 Cranford Township, Union Township Thunderstorm Wind 0 0 $4,000
8/13/2023 Berkeley Heights Townshiré,itl;anwood Borough, Summit Thunderstorm Wind 0 0 $14,000
9/8/2023 Rahway, Winfield, Roselle Thunderstorm Wind 0 0 $5,000
9/9/2023 Plainfield Thunderstorm Wind 0 0 $3,000
02/28/2024 Eastern Union Strong Wind 0 0 S0
03/11/2024 Countywide Strong Wind 0 0 SO
6/22/2024 Linden City Thunderstorm Wind 0 0 $3,000
6/26/2024 Cranford Township Thunderstorm Wind 0 0 $3,000
7/14/2024 Clark Township Thunderstorm Wind 0 0 $500
7/16/2024 Berkeley Heights Towr}ship, NeYv Providence Borough, Thunderstorm Wind 0 0 $2,000
Elizabeth City
Total 3 0 $1,000,500

Source: NOAA/NCEI. 2025. Storm Events Database.

The NWS, NOAA, and the NCEI do not specifically track nor’easter events, but information can be found in other data
sources such as new articles or the State HMP. Based on these sources, some of the larger nor’easter events occurred in
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years 1993, 1996, 2006, 2007, and 2009. An additional two Nor’easter events were recorded in the NCEI Storm Events
Database, classified as Winter Storms, on January 26, 2015, and January 28, 2022. These nor’easters brought heavy snow
and strong winds to eastern Union County, but no injuries, deaths, or property damage as a result of either event was
reported.

Several of the hurricane, tropical storm, and nor’easter events are highlighted below.

September 27, 1985-Hurricane Gloria. After brushing the outer banks of North Carolina, the storm moved northward just
off the Atlantic coast until making landfall as a Category 2 Hurricane near western Long Island, New York. Along the
coastline of northern New Jersey sustained winds were approximately 80 mph with gusts over 100 mph. Hurricane Gloria
caused one of the largest single power outages at the time, including about 230,000 customers in New Jersey.

October 28, 1991 (Perfect Storm). The 1991 Halloween Nor’easter, also known as the Perfect Storm, caused strong waves
of up to 30 feet (nine meters) in height. High tides along the shore were only surpassed by the 1944 hurricane, while
significant bay flooding occurred. Strong waves and persistent intense winds cause extreme beach erosion. In all, damage
estimates totaled $90 million (equivalent to $142 million in 2008 dollars). The event resulted in no deaths within the State
of New Jersey.

March 16, 1993 (Storm of the Century). One of the most intense nor’easters to ever effect the United States. The “Storm
of the Century” label was given to the event due to the record low pressure, wind speeds, temperature, and snowfall.
Fallen trees from high winds left 3 million customers without electrical power.50 Wind gusts of over 70 mph were reported
at New York City’s LaGuardia airport.

October 18, 1996 (Nor’easter). A 5-day nor’easter that lasted from October 18— 23. Record rainfall, flooding, and high
winds effected parts of New Jersey from Morris County to Camden County to Hunterdon County.

September 18, 2003-Tropical Storm Isabel. Isabel made landfall as a hurricane near Drum Inlet, North Carolina on the
September 18 and weakened as it tracked farther inland. Winds gusted were recorded up to 62 mph in New Jersey. In
Union County, high winds downed numerous trees and electrical power lines, which resulted in the closure of major
streets and schools. It was one of the worst power outages on record for area utilities. Jersey Central Power and Light
reported that 220,000 of its customers lost power while Connectiv Energy reported about 162,000 of its customers lost
power.

February 12, 2006 (Nor’easter). A Nor’easter that impacted the New Jersey shoreline with strong onshore winds that
caused coastal flooding and beach erosion.

November 12-13, 2009. A powerful Nor’easter produced wind gusts to nearly 60 mph, widespread moderate tidal
flooding, heavy rain and severe beach erosion along the New Jersey coast from November 12th through the 14th. Initial
damage estimates were placed at $180 million. By several measures this was one of the worst Nor’easters to affect New
Jersey since 1991.

August 31, 2011 (DR-4021) — Hurricane Irene. Hurricane Irene made landfall along the Outer Banks of North Carolina on
August 27, 2011, as a Category 1 hurricane. The storm re-emerged over the Atlantic and made a second landfall as a
tropical storm on August 28th in the Little Egg Inlet in southeastern New Jersey. Union County experienced tropical storm
force winds as a result of Irene. High winds caused widespread power outages that lasted for up to two weeks in areas
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that were subsequently impacted by the remnant moisture from Tropical Storm Lee several weeks later in September. An
estimated 30,000 Union County residents were left without power.

November 7, 2012 (Nor’easter). A strong Nor’easter caused high winds along the coast, heavy snow in east central New
Jersey and ten foot waves along the ocean front and minor tidal flooding along the ocean front. The event caused setbacks
with restoration efforts near and along coastal areas caused by Hurricane Sandy, particularly in Monmouth and Ocean
Counties. It also forced some coastal area evacuations again.

October 29, 2012 (DR-4086) - Hurricane Sandy. Sandy made landfall as a post-tropical cyclone near Brigantine, New Jersey
with 80 mph maximum sustained winds on October 29, 2012 (see additional description below).

Figure 7.12-2 Sandy Peak Wind Gusts, October 29-30, 2012 shows the Sandy peak wind gusts for New Jersey from October
29-30, 2012. The map shows that the peak wind gusts in northeast Union County reached 75-80 mph. The winds decreased
to 70-75 mph in central Union County and 65-70 in the western half of the county. The map was produced by the Office
of the New Jersey State Climatologist (ONJSC).

The Department of Energy estimates that as many as 2.6 million customers in New Jersey were without power for as long
as two weeks in some jurisdictions. According to a report produced by Rutgers University about the impacts of Hurricane
Sandy, the power was out the longest in Monmouth and Union Counties, losing power for an average period of ten and
nine days respectively. In Union County damages to public infrastructure totaled roughly $14.7 million based on review of
FEMA Public Assistance (PA) Project Worksheet (PW) records. Review of the PWs for Union County indicates the majority
of the damages and cleanup costs (debris removal from public roadways) resulted from high winds associated with the
event.

Figure 7.12-2 Sandy Peak Wind Gusts, October 29-30, 2012

Source: Office of the New Jersey State Climatologist (ONJSC)

Review of FEMA Public Assistance (PA) Project Worksheets (PWs) indicates that the majority of infrastructure damages in
Union County were a result of high winds. Table 7.12-3 Project Worksheet Summary for Hurricane Sandy (DR-4086) by
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Category below summarizes the FEMA PWs by Category for Union County. The table shows that infrastructure damages
(including debris removal and emergency protective measures) in Union County totaled slightly more than $14.7 million
as of June 2014. Of this total, category A (Debris Removal) had the highest of all categories with debris removal costs
totaling just over $9 million.

Table 7.12-3 Project Worksheet Summary for Hurricane Sandy (DR-4086) by Category

FEMA Category Total Damages

A $9,040,923
B $4,943,492
C $191,142
E $415,742
F $77,270

Source: FEMA Region II-Public Assistance Program

July 10, 2020-Tropical Storm Fey. Tropical Storm Fay made landfall on July 10, 2020 slightly northeast of Atlantic City, NJ.
According to the summary of Tropical Storm Fey published by the National Weather Service (NWS) New York, NY, an
observed 1.71 inches of rain fell between 2pm and 4pm for a total of 2.78 at Newark-Liberty International Airport. In
nearby Staten Island, maximum wind gusts reached 43 mph according to unofficial observations reported by the NWS
New York, NY. In Union County, a trained spotter reported a downed tree across the road near the intersection of Orange
Ave and Linden Pl. in Cranford Township. No damages from this downed tree were reported.

August 4, 2020-Tropical Storm Isaias (DR-4574). Tropical Storm Isaias passed by the New York City metro region on the
afternoon of August 4, 2020 and brought with it tropical storm force winds that caused widespread damage to the region
according to the summary of Tropical Storm Isaias from the NWS New York, NY. Sustained winds of 47 mph and a gust of
68 mph were measured at Newark Liberty International Airport. In Union County, NWS New York, NY reports that large
tree limbs and wires fell on Crescent Place in Cranford Township. For more information about how Tropical Storm Isaias
resulted in power failure across Union County, refer to Section 7.26 Power Failure in this Risk Assessment. Union County
was not part of New Jersey’s disaster declaration for Tropical Storm Isaias.

7.12.4 PROBABILITY OF FUTURE OCCURRENCE

In the future, Union County can be considered at moderate to high risk from experiencing the high wind effects from
hurricanes and tropical storms. The risk is also considered moderate from nor’easters. New Jersey experiences one or two
storms every year that could potentially be classified as nor’easters, but not all of these are severe enough to cause
significant damages or result in disaster declarations. With multiple thunderstorms, high winds, and strong wind events
each year, the probability of high wind from storm or straight line events is certain.

7.12.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to DEP’s 2020 New Jersey Scientific Report on Climate Change, atmospheric and oceanic warming may result in

increases in the frequency and intensity of storms. Tropical storms gain their energy from ocean water. A warmer ocean
and atmosphere increase the amount of energy in a tropical storm system and thus increases the potential for more
intense tropical storms. Reduced vertical wind shear (the magnitude and directional difference between winds in the
lowest region on Earth’s atmosphere) may also contribute to an increase in hurricane intensity. There is greater scientific
uncertainty surrounding the potential effects of climate change on nor’easters.
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DEP’s 2020 New Jersey Scientific Report on Climate Change states that climate change may also increase the likelihood of
severe thunderstorms. The State HMP reports that scientists at the National Aeronautics and Space Administration (NASA)
suggest that the United States 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 2007 study conducted by NASA predicts that smaller
storm events like thunderstorms will also be more dangerous due to climate change.

7.12.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

The entire extent of the county is considered equally vulnerable to the high wind hazards. Potential impacts are
widespread, though generally not life-threatening. Many structures in the County are vulnerable to high winds, but this is
predominately related to trees and tree limbs falling on buildings, rather than direct wind damage to them. Because such
losses are generally borne by either property owners or insurance companies, it is generally not possible to obtain any
information about wind damage to structures, except publicly owned structures. Potential impacts to community lifelines
include transportation and energy lifelines. Downed trees can result in road closures and power outages impacting disaster
response and recovery.

Table 7.12-4 Expected Annualized Losses (EAL) from Hurricane Hazard by Jurisdiction shows expected annualized losses
for the high wind- straight line wind hazard (hurricanes, nor’easters, and tropical storms). Expected annual losses from
straight line winds that are not from hurricanes, nor’easters, and tropical storms can be found below in Table 7.12-4. This
data was derived from FEMA’s National Risk Index (NRI). EAL represents the average economic loss in dollars resulting
from natural hazards each year. The table includes EAL for buildings as well as total EAL which includes building damage
as well as damage to agriculture and population equivalency (the monetized cost of injury and fatality) where applicable.
For the purposes for the NRI, hurricane is defined as a tropical cyclone or localized, low-pressure weather system that has
organized thunderstorms but no front (a boundary separating two air masses of different densities) and maximum
sustained winds of at least 74 miles per hour (mph). The NRI hurricane data also include tropical storms for which wind
speeds range from 39 to 74 mph.

Table 7.12-4 Expected Annual Losses (EAL) for Hurricane Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total

Berkeley Heights Township $512,185.36 $515,659.53
Clark Township $450,696.41 $454,753.79
Cranford Township $747,461.13 $754,494.99

Elizabeth City $2,420,556.58 $2,458,257.78
Fanwood Borough $200,821.11 $202,846.57
Garwood Borough $136,609.89 $137,773.00
Hillside Township $566,117.65 $571,977.17
Kenilworth Borough $288,769.07 $291,327.26

Linden City $1,286,864.49 $1,298,284.73
Mountainside Borough $293,950.41 $295,796.59
New Providence Borough $424,208.30 $427,773.42
Plainfield City $876,446.73 $890,683.79
Rahway City $604,785.00 $612,499.65
Roselle Borough $407,146.78 $413,071.54
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Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Roselle Park Borough $256,090.90 $259,735.82
Scotch Plains Township $783,875.62 $790,398.02
Springfield Township $495,659.29 $500,149.70
Summit City $820,901.76 $826,835.59
Union Township $1,460,624.19 $1,476,372.02

Westfield Town

$1,086,059.35

$1,094,160.95

Winfield Township

$16,456.23

$16,827.83

Union County Total

$14,136,286.26

$14,289,679.73

Source: FEMA NRI

Table 7.12-5 Expected Annualized Losses (EAL) from Strong Wind Hazard by Jurisdiction shows expected annualized
losses from the high wind - straight line wind hazard. This data was derived from FEMA'’s National Risk Index (NRI). EAL
represents the average economic loss in dollars resulting from natural hazards each year. The table includes EAL for
buildings as well as total EAL which includes building damage as well as damage to agriculture and population equivalency
(the monetized cost of injury and fatality) where applicable. The NRI defines Strong Wind as damaging winds, often
originating from thunderstorms, that are classified as exceeding 58 mph.

Table 7.12-5 Expected Annual Losses (EAL) from Strong Wind Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $19,640.60 $90,155.56
Clark Township $17,287.43 $99,792.70
Cranford Township $28,672.32 $155,203.11
Elizabeth City $85,928.34 $805,772.40
Fanwood Borough $7,717.31 $48,980.55
Garwood Borough $5,238.53 $28,879.71
Hillside Township $21,725.25 $140,918.38
Kenilworth Borough $11,073.33 $55,812.91
Linden City $49,276.66 $281,431.50
Mountainside Borough $11,272.02 $48,533.52
New Providence Borough $16,267.95 $88,720.16
Plainfield City $33,645.36 $323,379.80
Rahway City $23,195.48 $180,026.60
Roselle Borough $15,619.30 $136,081.02
Roselle Park Borough $9,824.87 $83,959.65
Scotch Plains Township $30,059.02 $162,585.54
Springfield Township $19,009.05 $110,145.08
Summit City $31,482.91 $152,072.06
Union Township $56,039.69 $373,071.88
Westfield Town $41,652.00 $206,317.55
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Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Winfield Township $631.04 $8,184.12
Union County Total $535,258.47 $3,580,023.80

Source: FEMA NRI

POPULATION AND ECONOMY

All residents of Union County are subject to the effects of high wind. High wind events may threaten safety, damage
buildings, and impact the economy, including loss of business function, damage to inventory, relocation costs, wage loss,
and rental loss due to the repair/replacement of buildings. Recovery and clean-up costs can also be costly and impact the
economy as well. In addition, downed trees, damaged buildings, and debris carried by high winds can lead to injury or loss
of life.

ECOSYSTEMS AND NATURAL ASSETS

Extreme winds can damage ecosystems by uprooting trees, destroying habitats, accelerating soil erosion, and reshaping
landscapes. Over time, trees develop strength and flexibility, known as wind firmness; however, windstorms can exceed
a tree’s wind firmness. When this happens, trees can break or blow over. Root damage can make trees more susceptible
to fungi and insects and wound (debarking) can make trees more susceptible to disease or insect pests. Disturbed
forestland is also more vulnerable to wildfire, pests, and invasive species (American Forest Foundation, n.d.a).

7.13 HIGH WIND-TORNADO

7.13.1 HAZARD DESCRIPTION

A tornado is a rapidly rotating funnel (or vortex) of air that extends toward the ground from a cumulonimbus cloud. Most
tornadoes do not touch the ground, but when the lower tip of a tornado touches the earth, it can cause extensive damage.
Tornadoes often form in convective cells such as thunderstorms or at the front of hurricanes. According to FEMA,
tornadoes may also result from earthquake-induced fires, wildfires, or atomic bombs.

Most tornadoes take on the traditional appearance of a narrow funnel, a few hundred yards across, with a small cloud of
debris near the ground. Tornadoes can appear, however, in all manner of shapes and sizes. Small, relatively weak
landspouts might only be visible as a small swirl of dust on the ground. While the condensation funnel may not extend all
the way to the ground, if associated surface winds are greater than 40 mph (64 km/h), it is considered a tornado. Large
single-vortex twisters, often violent, can look like a large wedge stuck into the ground, and are known as wedge tornadoes
or wedges. Wedges can be so wide that they appear to be a block of dark clouds. Even experienced storm observers may
not be able to tell the difference between a low-hanging cloud and a wedge tornado from a distance.

Tornadoes in the dissipating stage can appear like narrow tubes, or ropes, twisting into all manner of curls, twists, and s-
shapes. These tornadoes are roping out, or becoming a rope tornado. Multiple-vortex tornadoes can appear as a family of
swirls circling a common center, or may be completely obscured by condensation, dust, and debris, appearing to be a
single funnel. In addition to these appearances, tornadoes may be obscured completely by rain or dust. These tornadoes
are especially dangerous, as even experienced meteorologists might not spot them.

While tornadoes can occur in any month and at all hours of the day or night, they occur with greatest frequency during
the late spring and early summer months during late afternoon and early evening hours.
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7.13.2 LOCATION, EXTENT AND MAGNITUDE
LOCATION
The entirety of Union County is susceptible to the tornado hazard. A map of previous occurrences is available as Figure

7.13-1 Union County Tornadoes, 1950-2025.

EXTENT AND MAGNITUDE

The severity and duration of tornadoes is a function of several factors, including weather conditions and topography
Tornado duration is usually relatively short, varying from a matter of seconds to several minutes on the ground, although
in rare cases they can last significantly longer. The path width of a single tornado generally is less than 0.6 miles. The path
length of a single tornado can range from a few hundred yards to miles. A tornado typically moves at speeds between 30
and 125 mph and can generate internal winds exceeding 300 mph.

Table 7.13-1 The Enhanced Fujita Tornado Scale shows the Enhanced Fujita Scale for Tornadoes which was developed to
measure tornado strength and associated damages.

Table 7.13-1 The Enhanced Fujita Tornado Scale

Wi
Category T&:s;}ed Description of Damage
EFO 65-85 Light damage. Some damage to chimneys; break branches off trees; push over shallow-rooted trees;
damage to sign boards.
Moderate damage. The lower limit is the beginning of hurricane speed. Roof surfaces peeled off; mobile
EF1 86-110 . .
homes pushed off foundations or overturned; moving autos pushed off roads.
Considerable damage. Roofs torn off frame houses; mobile homes demolished; boxcars pushed over;
Er2 111- 135 large trees snapped or uprooted;
light-object missiles generated.
Severe damage. Roofs and some walls torn off well-constructed houses; trains overturned; most trees
EF3 136-165 . .
in forest uprooted; cars lifted off ground and thrown.
EE4 166-200 Devastating damage. Well-constructed houses leveled; structures with weak foundations blown away
some distance; cars thrown, and large missiles generated.
Incredible damage. Strong frame houses lifted off foundations and carried considerable distances to
EF5 200+ disintegrate; automobile sized missiles fly through the air in excess of 100 m (109 yd); trees debarked;
steel reinforced concrete structures badly damaged.

Source: FEMA 2007
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7.13.3 PREVIOUS OCCURRENCES AND LOSSES
The NCEI reports a total of 13 tornadoes in Union County between 1950 and 2025. The databases documented seven FO

and six F1 tornados. In total, these events resulted in three injuries and nearly $10 million in reported damages. These
events are listed in the table below:

Table 7.13-2 Tornado Events, Union County, 1950-2025

Date Location Hazard Type ‘ Injuries ‘ Deaths ‘ Property Damage
4/5/1952 Union County Tornado 0 0 $2,500
6/29/1973 Union County Tornado 0 0 $2,500
10/5/1985 Union County Tornado 0 0 $0.00
7/14/1987 Union County Tornado 0 0 $0.00
7/26/1987 Union County Tornado 0 0 $0.00
5/23/1988 Union County Tornado 0 0 $0.00

11/16/1989 Union County Tornado 0 0 $0.00
10/18/1990 Union County Tornado 0 3 $2,500,000
7/15/1992 Union County Tornado 0 0 $0.00
7/26/1994 Union County Tornado 0 0 $5,000,000
9/7/1998 Plainfield Tornado 0 0 $1,500,000
9/7/1998 Clark Tornado 0 0 $550,000
7/1/2013 Berkeley Heights Tornado 0 0 $20,000
8/7/2019 Cranford Tornado 0 0 $117,000
Total -- - 0 3 $9,692,000

Source: NOAA/NCEI. 2025. Storm Events Database.

Figure 7.13-1 Union County Tornadoes, 1950-2025 identifies tornado locations in Union County between 1950 and 2025.
The tornado data is from the National Weather Service’s Storm Prediction Center and appears to only include some of the
past events when compared to those listed in the Storm Events Database.
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Figure 7.13-1 Union County Tornadoes, 1950-2025

Source: NIDEP, NJGIN, NJDOT, NJ Transit
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7.13.4 PROBABILITY OF FUTURE OCCURRENCES
It is likely that Union County will continue to experience weak to moderate tornado events, though their frequency of

occurrence will continue to be fairly low. In New Jersey, tornadoes are more likely to occur during the months of March
through August and tend to form in the late afternoon and early evening

7.13.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
The State HMP reports that scientists at the National Aeronautics and Space Administration (NASA) suggest that climate

change will increase the frequency of severe thunderstorms in the United States, and that these thunderstorms would
bring with them deadly lightning, damaging hail, and the potential for tornadoes. Please refer to Section 7.14.5 for a
discussion of the effects of climate change on thunderstorms.

7.13.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINE

Potential effects of tornados include direct impacts on structures and (perhaps more significantly) power interruptions.
People living in manufactured or mobile homes are most vulnerable to damage from tornadoes. Even if anchored, mobile
homes do not withstand high wind speeds as well as permanent, site-built structures. Older residential structures are also
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more vulnerable to damages from a tornado. Property losses from tornadoes are generally general borne by either
property owners or insurance companies, so it is usually not possible to obtain any information about wind damage to
structures, except publicly owned ones.

Impacts to community lifelines include strains on emergency responders who are called upon for search and rescue, to
tend to the injured, assist in evacuations, and to close roads and direct traffic. Transportation, communications, safety
and security community lifelines could be affected by an incident. Tornadoes can damage power lines, utility poles, and
transformers, leading to widespread outages that can last for extended periods of time and potentially cause cascading
problems.

Table 7.13-3 Expected Annualized Losses (EAL) from Tornado Hazard by Jurisdiction shows expected annualized losses
for the high wind- tornado hazard. This data was derived from FEMA’s National Risk Index (NRI). EAL represents the
average economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well as
total EAL which includes building damage as well as damage to agriculture and population equivalency (the monetized
cost of injury and fatality) where applicable.

Table 7.13-3 Expected Annual Losses (EAL) from Tornado Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $60,416.10 $121,591.38
Clark Township $53,177.10 $124,753.48
Cranford Township $88,197.66 $197,951.57
Elizabeth City $261,818.17 $886,981.88
Fanwood Borough $23,738.88 $59,536.28
Garwood Borough $16,114.03 $36,623.63
Hillside Township $66,828.11 $170,232.58
Kenilworth Borough $34,062.87 $72,869.09
Linden City $151,594.66 $352,997.59
Mountainside Borough $34,673.37 $66,998.85
New Providence Borough $50,041.12 $112,896.09
Plainfield City $103,495.02 $354,850.42
Rahway City $71,350.58 $207,407.31
Roselle Borough $48,045.86 $152,550.88
Roselle Park Borough $30,221.86 $94,536.54
Scotch Plains Township $92,475.31 $207,503.04
Springfield Township $58,474.34 $137,544.22
Summit City $96,843.20 $201,458.74
Union Township $172,381.23 $447,415.13
Westfield Town $128,132.60 $271,006.43
Winfield Township $1,941.12 $8,493.69
Union County Total $1,644,023.19 $4,286,198.81

Source: FEMA NRI, 2025.
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POPULATION AND ECONOMY

All residents of Union County are subject to the effects of tornadoes, although they are relatively uncommon in this part
of the country. Tornadoes can cause physical injuries, including fractures, head injuries, and blunt force trauma. They can
also cause fatalities, especially in communities that are unprepared. Children, the elderly and those with disabilities are
especially vulnerable. Additionally, tornadoes can cause both direct and indirect losses to the economy through the
destruction of businesses, roads, crops, and other assets as well as disruption to production and labor supply. Rebuilding
and recovery costs can be significant following a tornado event. As mentioned previously, tornadoes may
disproportionately impact those living in mobile homes, a population that tends to be on the lower end of the
socioeconomic spectrum.

ECOSYSTEMS AND NATURAL ASSETS

The most significant effect of tornado on ecosystems and natural assets is habitat destruction. Depending on intensity and
scale, tornados can uproot trees and even flatten entire sections of forest, disrupting ecosystems and causing
displacement of wildlife. There is also potential for debris carried by tornados to cause contamination from hazardous
material.

7.14 LANDSLIDE (NON-SEISMIC)
7.14.1 HAZARD DESCRIPTION
A landslide is a natural geologic process involving the movement of earth materials down a slope, including rock, earth,

debris, or a combination of these, under the influence of gravity. However, there are a variety of triggers for landslides
such as: a heavy rainfall event, earthquakes, or human activity. The rate of landslide movement ranges from rapid to very
slow. A landslide can involve large or small volumes of material. Material can move in nearly intact blocks or be greatly
deformed and rearranged. The slope may be nearly vertical or fairly gentle according to Delano and Wilshusen (2001).

Landslides are usually associated with mountainous areas but can also occur in areas of generally low relief. In low-relief
areas, landslides occur due to steepening of slopes: as cut and fill failures (roadway and building excavations), river bluff
failures, collapse of mine waste piles, and a wide variety of slope failures associated with quarries and open-pit mines
according to USGS’s 2004 Landslide Types and Process.

7.14.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

According to USGS’s 2004 Landslide Types and Process, landslides are usually associated with mountainous areas but can
also occur in areas of generally low relief. In low-relief areas, landslides occur due to steepening of slopes: as cut and fill
failures (roadway and building excavations), river bluff failures, collapse of mine waste piles, and a wide variety of slope
failures associated with quarries and open-pit mines.

The New Jersey Geological and Water Survey (NJGWS) has developed several landslide susceptibility maps for Union
County and the State of New Jersey. In Union County, the area most susceptible to landslides is concentrated near the
northwestern portion of the County. As shown in Figure 7.14-1 Union County Landslide Susceptibility Map, the majority
of this portion of the county is shaded red indicating that the landslide susceptibility is considered high in this area with
moderate incidence. The landslide susceptibility is considered low in the remainder of the planning area.
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Source: NIDEP, NJGIN, NJDOT, NJ Transit
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In 2002, as part of the Earthquake Loss Estimation Study for Union County, the NJGWS produced a landslide susceptibility
map using six landslide classes from the HAZUS model (HAZUS User Manual Table 9.2 - National Institute of Building
Sciences). The six landslide classes are broken down into two general categories; Landslide Class A (strongly connected
rock) and Landslide Class B (weakly connected rock). Figure 7.14-1 Union County Landslide Susceptibility Map identifies
the landslide susceptibility areas in Union County based on the color-coded landslide classes.

As shown in Table 7.14-1 NJGWS-Defined Landslide Susceptibility by Jurisdiction, the Union County municipalities with
landslide susceptibility are Springfield Township, Mountainside Borough, Berkeley Heights Township, Summit City, Scotch
Plains Township, Hillside Township, New Providence Borough, and Westfield Town. The municipality with the largest
percent of total land area susceptible to landslide is Springfield Township (5.29%). Table 7.14-1 NJGWS-Defined Landslide
Susceptibility by Jurisdiction is ordered by percent of total land area in NJGWS-defined landslide susceptibility area.
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Table 7.14-1 NJGWS-Defined Landslide Susceptibility by Jurisdiction

- Total Land Area of Municipality T.otal Land A.rea in NJG\I?IS.-. Percent of To.tal (LT An.ea in

Jurisdiction ] Defined Landslide Susceptibility NJGWS-'D?'flned Landslide

Area (Acres) Susceptibility Area (Acres)
Springfield Township 3,310.27 175.17 5.29%
Mountainside Borough 2,585.23 129.55 5.01%
Berkeley Heights Township 4,003.75 141.53 3.53%
Summit City 3,860.55 71.19 1.84%
Scotch Plains Township 5,795.72 85.23 1.47%
Hillside Township 1,780.28 4.33 0.24%
New Providence Borough 2,373.73 4.45 0.19%
Westfield Town 4,314.43 3.62 0.08%
Clark Township 2,850.37 0.00 0.00%
Cranford Township 3,117.19 0.00 0.00%
Elizabeth City 8,904.07 0.00 0.00%
Fanwood Borough 857.34 0.00 0.00%
Garwood Borough 415.77 0.00 0.00%
Kenilworth Borough 1,376.32 0.00 0.00%
Linden City 7,082.06 0.00 0.00%
Plainfield City 3,819.08 0.00 0.00%
Rahway City 2,586.87 0.00 0.00%
Roselle Borough 1,692.81 0.00 0.00%
Roselle Park Borough 783.63 0.00 0.00%
Union Township 5,814.20 0.00 0.00%
Winfield Township 114.93 0.00 0.00%

Source: NJGWS 2016; NJOGIS 2020
Source: FEMA Flood Zone Composite, 2019 ORNL NGA HSIP, 2020 ORNL NGA HSIP, 2018 DEP, 2020 DEP, 2018 NJDOT, 2020 NJOGIS,
Union County Municipalities

EXTENT AND MAGNITUDE

Landslides are considered highly site-specific events and are concentrated in areas of steep slopes. The severity of the
landslide hazard depends on a combination of slope angle and the geologic material underlying the slope. Slopes greater
than 10 degrees are more likely to slide, as are slopes where the height from the top of the slope to its toe is greater than
40 feet. Slopes are also more likely to fail if vegetative cover is low and/or soil water content is high. Landslides occur
when the slope or soil stability changes from stable to unstable, which may be caused by earthquakes, storms, volcanic
eruptions, erosion, fire, or additional human-induced activities.

7.14.3 PREVIOUS OCCURRENCES AND LOSSES
The NJGWS indicates there have been 373 landslides statewide in New Jersey between 1782 and May 2025. With the

exception of several landslides in the southern half of New Jersey, nearly all of these events occurred in the northern and
central part of the State. Figure 7.14-2 Union County Landslides, 1782-May 2025 identifies the landslides that have
occurred in Union County. In Union County, there have been five landslides (two debris flows, two rockfall, and one slump)
during this time period. All five of these events occurred in the western part of the county in the Watchung Mountains.
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Source: NJDEP, NJGIN, NJDOT, NI Transit

Essex County

Figure 7.14-2 Union County Landslides, 1782-May 2025
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Table 7.14-2 Recent Landside Events in Union County, 1782-May 2025 summarizes the landslide events in Union County
through May 2025.

Table 7.14-2 Recent Landslide Events in Union County, 1782-May 2025

Landslide Propert Material
Municipality Cause Injuries Deaths perty Quantity/ Description
Type Damage
Length
Berkeley Heights 1983 Slump Heavy Rain 0 0 No N/A 200-foot-long slump,
Township fill material failure

after heavy rain
during construction of
interstate 78, trees
were knocked down,
estimated location.
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Landslide Propert Material
Municipality Injuries Deaths perty Quantity/ Description
Type Damage
Length
Summit City 08/17/19 Debris Fall Heavy Rain 0 0 No N/A NJ Transit railroad
91 operations were shut

down between
Murray Hill and Sumit
when a debris flow
triggered by heavy
rain covered railroad
tracks. Estimated

location.
Summit City 08/28/20 Debris Fall Heavy Rain 0 0 Yes 400 yards NJ Transit rail road
11 tracks in Summit

south of Edgewood

Road covered by a

debris flow during
Tropical Storm Irene.
Temporary closure of

tracks.
Berkeley Heights 02/2010 Rockfall Weathering 0 0 Unknown 10 CY Rockwall along Rt. 78
Township WB, estimated
location.
Springfield 02/2017 Rockfall Weathering 0 0 No 1¢CY
Township

Note: Exact dates unknown.
Source: DEP, New Jersey Geological and Water Survey, May 2025

7.14.4 PROBABILITY OF FUTURE OCCURRENCES

Landslide probabilities are largely a function of surface geology but are also influenced by both weather and human
activities, as noted above. The probability of future landslides having a significant impact on property and life in the
planning area is relatively low. Please refer to Section 7.13.5 Potential Effects of Climate Change below for a discussion of
how climate change may increase the frequency of landslide events.

7.14.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Data to estimate the probability of future occurrences of landslides is not available at the time of this plan update;

however, the frequency of hazards such as earthquakes, heavy rain, floods, or wildfire events, are known to trigger
landslides and can be used as an indicator of future landslide events. Of these hazards, frequent heavy rain events are
most likely to precipitate landslides because ground saturation before a significant storm is a necessary prerequisite for a
major landslide event.

Based on past occurrences in Union County and landslide susceptibility as described in Section 7.13.2 Location, Extent and
Magnitude, it is likely that Union County will continue to experience landslides. In addition to climate change (explained
below), future development may also impact the frequency of landslide events.

7.14.6 VULNERABILITY ASSESSMENT
According to the NJGWS (as shown in Figure 7.14-1 Union County Landslide Susceptibility Map), the western portion of

Union County is moderately to highly susceptible to landslides. Although moderately susceptible to landslides, there are
no known instances of injuries or death from past events in the county. The western part of the county is of relatively low
population density (between 500 and 1,000 people per square mile). Given these factors, it is reasonable to presume that
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impacts on life and property will continue to be minimal, although future development must avoid areas where the hazard
is present.

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES
Secondary effects of landslides include the disruption of transportation route, power and communication failure, and the
destabilization of building foundations

Table 7.14-3 Expected Annualized Losses (EAL) from Landslide Hazard by Jurisdiction shows expected annualized losses
for the landslide hazard. This data was derived from FEMA’s National Risk Index (NRI). EAL represents the average
economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well as total EAL
which includes building damage as well as damage to agriculture and population equivalency (the monetized cost of injury
and fatality) where applicable.

Table 7.14-3 Expected Annual Losses (EAL) from Landslide Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $8,222.21 $9,209.50
Clark Township $1,484.77 $1,781.23
Cranford Township $4,090.30 $4,456.58
Elizabeth City $10,312.56 $12,409.78
Fanwood Borough $0.00 $0.00
Garwood Borough $0.00 $0.00
Hillside Township $0.00 $0.00
Kenilworth Borough $665.53 $673.56
Linden City $6,432.43 $6,737.60
Mountainside Borough $8,027.20 $9,065.60
New Providence Borough $3,389.07 $4,343.03
Plainfield City $2,737.46 $3,621.28
Rahway City $0.00 $0.00
Roselle Borough $0.00 $0.00
Roselle Park Borough $0.00 $0.00
Scotch Plains Township $10,040.93 $11,859.98
Springfield Township $5,464.66 $6,853.72
Summit City $29,016.39 $33,616.62
Union Township $6,951.39 $8,390.85
Westfield Town $8,165.10 $9,380.68
Winfield Township $0.00 $0.00
Union County Total $105,003.56 $122,401.13

Source: FEMA NRI
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POPULATION AND ECONOMY

The population within the landslide areas may be vulnerable, especially those located downslope of the identified hazard
areas. When populations are impacted, the landslide hazard can result in injury and even death. The health hazards
associated with landslides and mudflows include rapidly moving water and debris that can lead to trauma; broken
electrical, water, gas, and sewage lines that can result in injury or illness; and disrupted roadways and railways that can
endanger motorists and disrupt transport and access to health care.

ECOSYSTEMS AND NATURAL ASSETS
Landslide events disrupt and damage ecosystems, by destroying terrestrial and riverine habitats, changing topography,
and causing soil and sediment runoff.

7.15 SEVERE STORM - LIGHTNING
7.15.1 HAZARD DESCRIPTION
Lightning is a powerful natural electrostatic discharge produced during a thunderstorm. This abrupt electric discharge is

accompanied by the emission of visible light and other forms of electromagnetic radiation. The electric current passing
through the discharge channels rapidly heats and expands the air into plasma producing acoustic shock waves (thunder)
in the atmosphere.

Lightning, which occurs during all thunderstorms, can strike anywhere. Generated by the buildup of charged ions in a
thundercloud, the discharge of a lightning bolt interacts with the best conducting object or surface on the ground. The air
in the channel of a lightning strike reaches temperatures higher than 50,000°F. The rapid heating and cooling of the air
near the channel causes a shock wave, which produces thunder.

Lightning typically occurs as a by-product of a thunderstorm. The action of rising and descending air in a thunderstorm
separates positive and negative charges, with lightning the result of the buildup and discharge of energy between positive
and negative charge areas. Water and ice particles may also affect the distribution of the electrical charge. In only a few
millionths of a second, the air near a lightning strike is heated to 50,000°F, a temperature hotter than the surface of the
sun. Thunder is the result of the very rapid heating and cooling of air near the lightning that causes a shock wave.

The hazard posed by lightning is significantly underrated. High winds, rainfall, and a darkening cloud cover are the warning
signs for possible cloud-to-ground lightning strikes. While many lightning casualties happen at the beginning of an
approaching storm, more than half of lightning deaths occur after a thunderstorm has passed. The lightning threat
diminishes after the last sound of thunder but may persist for more than 30 minutes. When thunderstorms are in the area,
but not overhead, the lightning threat continues to exist. Lightning has been known to strike more than 10 miles from the
storm in an area with clear sky above.

Lightning is among the most dangerous and frequently encountered weather hazard that most people in the United States
experience annually. Lightning is the second most frequent killer in the United States, behind floods and flash floods, with
nearly 100 deaths and 500 injuries annually. These numbers are likely to underestimate the actual number of casualties
because of the under reporting of suspected lightning deaths and injuries. Cloud-to-ground lightning can kill or injure
people by either direct or indirect means.

According to the National Oceanic and Atmospheric Administration (NOAA), an average of 20 million cloud-to-ground
flashes has been detected every year in the continental United States. About half of all flashes have more than one ground
strike point, so at least 30 million points on the ground are struck on average each year. In addition, there are roughly five
to 10 times as many cloud-to-cloud flashes as there are to cloud-to-ground flashes (as of July 7, 2013).
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Cloud-to-ground lightning is nearly always associated with thunderstorms and related weather phenomena.
Thunderstorms occur in most warm and hot months, and occasionally at other times as well. While the duration of
individual lightning strikes is only milliseconds, the duration of thunderstorms that create the lightning ranges from very
short periods (15 minutes or less) to long periods when the storms are relatively stationary.

7.15.2 LOCATION, EXTENT AND MAGNITUDE
LOCATION
Lightning occurs over the entire planning area, particularly during the spring and summer months.

EXTENT AND MAGNITUDE

Severe lightning events can occur anywhere in the planning area. Even during common events, the lightning current can
branch off to strike a person from a tree, fence, pole, or other tall object. In addition, electrical current may be conducted
through the ground to a person after lightning strikes a nearby tree, antenna, or other tall object. The current also may
travel through power lines, telephone lines, or plumbing pipes to a person who is in contact with an electric appliance,
telephone, or plumbing fixture. Lightning may use similar processes to damage property or cause fires.

7.15.3 PREVIOUS OCCURRENCES AND LOSSES
There were 13 instances of lightning reported in the NCEI Storm Events Database for Union County from 1950 to 2025.

The database provides noindication as to why there are no events prior to 1964, although presumably occurrences roughly
follow the same pattern and frequency as shown in the NCEI list. Clearly, there are many such events every year, but they
are presumably not significant enough to reach the threshold for reporting to NOAA/NCEI for inclusion in the database.
These events are listed in Table 7.15-1 Lightning Events, Union County, 1950-2025.

Table 7.15-1 Lightning Events, Union County, 1950-2025

Location Hazard Type Injuries Property Damage

07/14/1996 Plainfield City Lightning 0 0 SO
06/20/1998 | Scotch Plains Township Lightning 0 0 SO
11/20/2000 Plainfield City Lightning 0 0 S0
05/29/2001 Linden City Lightning 1 0 SO
06/11/2001 Elizabeth City Lightning 0 0 SO
07/23/2008 Springfield Township Lightning 0 0 $1,000
06/26/2009 Kenilworth Lightning 0 0 $2,500
07/29/2009 Elizabeth City Lightning 0 0 $2,000
7/14/2014 Garwood Borough Lightning 0 0 $8,000
7/3/2018 Cranford Township Lightning 0 0 $6,000
6/25/2019 Roselle Park Borough Lightning 0 0 $20,000
06/25/2023 Cranford Township Lightning 0 0 SO
09/09/2023 Plainfield City Lightning 0 0 $15,000
Total 1 0 $54,500

Source: NOAA/NCEI. 2020. Storm Events Database.

The most significant lightning event occurred in the Rahway City on September 3, 1995. A lightning strike at a lumber yard
started a fire and causing extensive damage estimated at $S2 million in property damage.
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7.15.4 PROBABILITY OF FUTURE OCCURRENCES

Based on previous occurrences, lightning events in Union County will most likely continue to occur in the future but
impacts on property and life in the planning area will most likely be relatively low. Historical data may not accurately
reflect future probability due to climate change. Please refer to Section 7.16.5 Potential Effects of Climate Change below
for a discussion of how climate change may increase the frequency of lightening events.

7.15.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
The State HMP reports that scientists at the National Aeronautics and Space Administration (NASA) suggest that climate

change will increase the frequency of severe thunderstorms in the United States, and that these thunderstorms would
bring with them deadly lightning, damaging hail, and the potential for tornadoes. Please refer to Section 7.13.6 for a
discussion of the effects of climate change on thunderstorms.

7.15.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Lightning strikes can cause damage to buildings, critical facilities, and infrastructure, largely by igniting a fire. Lightning can
strike communications equipment (i.e., radio or cell towers, antennae, satellite dishes, electrical transformers, etc.) and
hamper communication and emergency response. Because it cannot be predicted where lightning may strike, all existing
and future buildings and facilities are considered to be exposed to this hazard and could potentially be impacted.

That said, structures in the County are generally not vulnerable to lightning, and when damages do occur they are usually
the responsibility of property owners or their insurance companies. As such, there is little or no information about
damages. According to the NCEI Storm Events Database, from 1950 to July 2025 in Union County there were no deaths,
one injury, and $54,500 in property damages related to lightning. The 2016 plan update reported that the NCEI contained
an additional event taking place on June 3, 1995 in Rahway City which resulted in two million dollars of property damage.
The NCEI provides no explanation for why this event is no longer in the database, although the planning team has
encountered this issue with the NCEIl across hazards. Damages from lightning hazards are generally limited to those related
to power surges and contact with electrical equipment. In some cases ungrounded structures are hit by lightning and
experience damage, either as a direct result of the lightning or via fires secondary to the hazard.

Table 7.15-2 Expected Annualized Losses (EAL) from Lightning Hazard by Jurisdiction shows expected annualized losses
for the Lightning hazard. This data was derived from FEMA’s National Risk Index (NRI). EAL represents the average
economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well as total EAL
which includes building damage as well as damage to agriculture and population equivalency (the monetized cost of injury
and fatality) where applicable.

Table 7.15-2 Expected Annual Losses (EAL) from Lightning Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Berkeley Heights Township $82.50 $1,415.51
Clark Township $80.42 $1,816.64
Cranford Township $132.46 $2,786.28
Elizabeth City $445.53 $17,250.07
Fanwood Borough $34.84 $879.07
Garwood Borough $24.36 $521.89
Hillside Township $106.82 $2,786.87
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Jurisdiction Expected Annual Losses — Building Expected Annual Losses- Total
Kenilworth Borough $48.89 $938.84
Linden City $250.21 $5,370.60
Mountainside Borough $52.22 $833.35
New Providence Borough $68.99 $1,460.65
Plainfield City $163.78 $6,560.14
Rahway City $108.17 $3,409.82
Roselle Borough $70.18 $2,524.05
Roselle Park Borough $44.03 $1,547.82
Scotch Plains Township $137.78 $2,880.69
Springfield Township $83.49 $1,901.64
Summit City $134.86 $2,479.70
Union Township $249.33 $6,568.25
Westfield Town $191.72 $3,624.59
Winfield Township $2.86 $157.94
Union County Total $2,513.43 $67,714.41

Source: FEMA NRI

POPULATION AND ECONOMY
All populations are considered to be at equal risk from lighting strike; however, members of the general public who are
outdoors are particularly vulnerable during an event. Historical impacts in Union County from 1950 to July 2025 have
included a single reported injury and no deaths from this hazard. About 100 deaths and 500 injuries are reported annually
across the U.S. from this hazard.

ECOSYSTEM AND NATURAL ASSETS

Lightning strike can lead to wildfire, especially during dry or drought conditions, which can harm ecosystems. Impacts of
additional hazards associated with thunderstorms such as strong, straight-line winds and hail also apply. For more
information about the impacts of those hazards, refer to their respective sections in this risk assessment.

7.16 SEVERE STORM — WINTER WEATHER
7.16.1 HAZARD DESCRIPTION
Winter weather can produce storm events where the dominant type of precipitation only occurs at cold temperatures,
such as snow or sleet, or a rainstorm where ground temperatures are cold enough to allow ice to form (i.e. freezing rain).
In temperate continental climates, these storms are not restricted to the winter season and may occur in the late autumn
and early spring. Also, there are very rare occasions when they form in summer, although it would have to be an
abnormally cold summer, such as the summer of 1816 in the northeast United States. In many locations in the northern
hemisphere, the most powerful winter storms usually occur in March and, in regions where temperatures are cold enough,
April.
The following descriptions provide the commonly used definitions of winter storms:

e Winter storm: A storm with significant snowfall, ice, and/or freezing rain; the quantity of precipitation varies by

elevation.
o Non-mountainous areas - heavy snowfall is 4” or more in a 12-hour period, or 6” or more in a 24-hour
period
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o Mountainous areas-12" or more in a 12-hour period or 18" or more in a 24-hour period
e Blizzard: A storm with considerable falling and/or blowing snow combined with sustained winds or frequent gusts
of 35 mph or greater that frequently reduces visibility to less than one-quarter mile.
e Ice storm: An ice storm is a storm which results in the accumulation of at least . 25” of ice on exposed surfaces.
They create hazardous driving and walking conditions. Tree branches and powerlines can easily snap under the
weight of the ice

7.16.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION
The potential for severe winter weather is uniform for the entire planning area. All people and assets are considered to

have the same degree of exposure. Seasonal snowfall in New Jersey varies from an average of about 13" in Cumberland
County to as much as 40" in parts of Sussex County. There is, however, significant variation from year to year. February is
the month when maximum accumulations on the ground are usually reached. Figure 7.16-1 Average Seasonal Snowfall
in New Jersey, 1981-2010 shows that in Union County the average seasonal snowfall between 1981 and 2010 has ranged
from approximately 23” — 26”. Figure 7.16-2 Total Seasonal Snowfall, 2024-2025 shows the total seasonal snowfall in
New Jersey for the 2024-2025 winter season. Union County had between 12 and 18”.
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Figure 7.16-1 Average Seasonal Snowfall in New Jersey, 1981-2010

Source: Office of the New Jersey State Climatologist

Figure 7.16-2 Total Seasonal Snowfall, 2024-2025

Source: Office of the New Jersey State Climatologist
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EXTENT AND MAGNITUDE

The severity of winter storms can range significantly from a dusting of snow to a blizzard. From review of the State HMP,
the magnitude or severity of a severe winter storm depends on several factors including a region’s climatological
susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm duration,
topography, and time of occurrence during the day (e.g., weekday versus weekend), and time of season. The extent of the
winter storm hazard is based on a classification system developed by NOAA’s National Centers for Environmental
Information (NCEI) for winter storms impacting the eastern two-thirds of the United States. The ranking system, referred
to as the Regional Snowfall Index (RSI) includes five categories that range from Notable to Extreme. The RSI 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 20023Census). Table 7.16-1 Regional Snowfall Index (RSI) identifies the five ranking categories
and RSI Values.

Table 7.16-1 Regional Snowfall Index (RSI)

Category Description RSI Value
1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18+

SOURCE: NOAA, NCEI 2011

The most severe type of winter storm is the blizzard. In Union County there have been five snowstorms categorized as
blizzards over the past 26 years. The NCEI Storm Events Database query results include winter storm events between 1994
and May 2025. In mid-March 1993, the eastern U.S. experienced one of the most intense winter storms on record. The
event, known as the “Storm of the Century,” caused blizzard conditions throughout most of New Jersey dumping as much
3' of snow in some parts of the state. The severity of the ice storm hazard is dependent on a variety of factors including
the surface temperature, duration of the event, and thickness of the ice.

7.16.3 PREVIOUS OCCURRENCES AND LOSSES
To identify past occurrences of severe winter weather in Union County queries were performed using NOAA’s NCEI Storm

Events Database. The NCEI database indicates that from 1950 to 2025, there have been two blizzard events, one ice storm
event, 14 heavy snow events, 14 winter storm events, and 23 winter weather events with the earliest event appearing in
the database occurring in 2010. The database provides no indication of why there were no events logged prior to that
year, although the 2021 plan update reported events reaching back to 1994. There is no indication why those events no
longer appear in a search of the database. Severe winter weather has certainly occurred prior to those dates. The blizzards
in December 2010 and October 2011 both received Major Disaster Declarations in Union County.

Table 7.16-2 Summary of Winter Storm Events Impacting Union County, 2013-2025 summarizes some of the major
winter storm events that have impacted Union County since 2010.

Table 7.16-2 Summary of Winter Storm Events impacting Union County, 2013-2025

Location Hazard Type Injuries Deaths Property Damage
2/8/2013 County-wide Winter Storm 0 0 SO
3/7/2013 County-wide Winter Weather 0 0 SO
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Date Location Hazard Type Injuries Deaths Property Damage
12/14/2013 County-wide Heavy Snow 0 0 S0
1/2/2014 County-wide Heavy Snow 0 0 SO
1/21/2014 County-wide Heavy Snow 0 0 SO
2/3/2014 County-wide Heavy Snow 0 0 SO
2/5/2014 Western Union Winter Storm 0 0 SO
2/13/2014 County-wide Winter Storm 0 0 SO
1/18/2015 County-wide Winter Weather 0 0 SO
1/24/2015 County-wide Winter Weather 0 0 SO
1/26/2015 Eastern Union Winter Storm 0 0 SO
2/1/2015 County-wide Heavy Snow 0 0 SO
3/5/2015 County-wide Heavy Snow 0 0 SO
1/22/2016 County-wide Winter Storm 0 0 SO
1/23/2016 County-wide Blizzard 0 0 SO
1/7/2017 Eastern Union Winter Weather 0 0 S0
2/9/2017 County-wide Winter Storm 0 0 S0
3/14/2017 County-wide Winter Storm 0 0 S0
12/9/2017 County-wide Winter Weather 0 0 S0
1/4/2018 County-wide Winter Storm 0 0 SO
2/17/2018 County-wide Winter Weather 0 0 SO
3/7/2018 County-wide Winter Weather 0 0 SO
3/21/2018 County-wide Heavy Snow 0 0 SO
4/2/2018 County-wide Winter Weather 0 0 SO
11/15/2018 County-wide Winter Storm 0 0 S0
1/30/2019 County-wide Winter Weather 0 0 S0
3/2/2019 County-wide Winter Weather 0 0 SO
3/3/2019 County-wide Heavy Snow 0 0 SO
12/1/2019 County-wide Winter Weather 0 0 SO
12/16/2020 County-wide Winter Storm 0 0 SO
2/1/2021 County-wide Winter Storm 0 0 SO
2/7/2021 Western Union Winter Weather 0 0 SO
2/18/2021 Eastern Union Winter Weather 0 0 S0
1/5/2022 Eastern Union Winter Weather 0 0 SO
1/6/2022 County-wide Heavy Snow 0 0 SO
1/28/2022 County-wide Winter Storm 0 0 SO
2/13/2022 Western Union Winter Weather 0 0 SO
2/25/2022 Western Union Winter Weather 0 0 S0
2/27/2023 County-wide Winter Weather/Heavy Snow 0 0 SO
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Date Location Hazard Type Injuries Deaths Property Damage
2/13/2024 County-wide Heavy Snow 0 0 S0
2/17/2024 County-wide Winter Weather 0 0 SO

12/20/2024 Western Union Winter Weather 0 0 SO
1/19/2025 County-wide Winter Weather 0 0 SO
2/8/2025 County-wide Winter Weather 0 0 SO

Source: NOAA/NCEI Storm Events Database. 2025.

7.16.4 PROBABILITY OF FUTURE OCCURRENCES
Based on previous occurrences the probability of winter storm events occurring in Union County in the future is certain.

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. Please refer to Section 7.15.5 Potential Effects of Climate
Change below for a discussion of how climate change may alter the frequency of winter weather and ice storm events.

7.16.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to DEP’s 2020 New Jersey Scientific Report on Climate Change, by 2050, annual precipitation in New Jersey is

expected to increase by 4% to 11%. Seasonally, precipitation amounts are expected to slightly decrease in the summer
and slightly increase in the winter. That said, increased winter temperatures will result in more rain and fewer snowfalls.

DEP’s 2020 New lJersey Scientific Report on Climate Change states that ice storms and other severe weather like
thunderstorms or nor’easters have the potential to increase in power and frequency as the climate changes.

7.16.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

All residents of Union County are subject to the effects of winter weather. Potential impacts are widespread, though
generally not life-threatening. The two most significant risks from winter weather in Union County are traffic accidents
and power losses. Winter storm occurrences tend to be very disruptive to transportation and commerce. Trees, cars,
roads, and other surfaces develop a coating or glaze of ice, making even small accumulations of ice extremely hazardous
to motorists and pedestrians. The most prevalent impacts of heavy accumulations of ice are slippery roads and walkways
that lead to vehicle and pedestrian accidents; collapsed roofs from fallen trees and limbs and heavy ice and snow loads;
and felled trees, telephone poles and lines, electrical wires, and communication towers. As a result of severe ice storms,
telecommunications and power can be disrupted for days.

Structures are generally not vulnerable to the effects of winter weather, except in the rare cases where roofs collapse
under extreme snow loads. Although there is some potential for this in Union County, the risk is small. Because such losses
are generally borne by either property owners or insurance companies, it is generally not possible to obtain any
information about winter weather- related damage to structures, expect publicly owned-ones.

Table 7.16-3 Expected Annualized Losses (EAL) from the Winter Weather Hazard by Jurisdiction shows expected
annualized losses for severe winter weather. This data was derived from FEMA’s National Risk Index (NRI). EAL represents
the average economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well
as total EAL which includes building damage as well as damage to agriculture and population equivalency (the monetized
cost of injury and fatality) where applicable.
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Table 7.16-3 Expected Annual Losses (EAL) from Winter Weather Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses -- Total
Berkeley Heights Township $681.93 $5,652.50
Clark Township $592.97 $6,317.31
Cranford Township $995.89 $9,949.78
Elizabeth City $2,913.48 $52,019.66
Fanwood Borough $269.50 $3,194.04
Garwood Borough $182.94 $1,858.51
Hillside Township $721.99 $8,761.06
Kenilworth Borough $382.15 $3,543.23
Linden City $1,636.99 $17,294.84
Mountainside Borough $393.63 $3,034.52
New Providence Borough $567.69 $5,698.83
Plainfield City $1,172.89 $21,658.67
Rahway City $765.04 $11,307.61
Roselle Borough $519.05 $8,643.68
Roselle Park Borough $326.49 $5,326.57
Scotch Plains Township $1,049.68 $10,442.51
Springfield Township $663.82 $7,123.09
Summit City $1,098.94 $9,641.69
Union Township $1,918.32 $23,994.61
Westfield Town $1,454.54 $13,125.23
Winfield Township $20.97 $530.39
Union County Total $18,328.89 $229,118.31

Source: FEMA NRI, 2025.

POPULATION AND ECONOMY

There is potential for injury and death during winter storms when individuals are exposed to the cold for a prolonged
period resulting in hypothermia or frostbite. Additionally, injury or death may occur from accidents on icy roads or
blizzards when driving conditions are unsafe, or even from slipping and falling while walking on icy surfaces. The human
impact of winter storms tends to be exacerbated in areas of social vulnerability (for example, low income, and a high
proportion of the very young and/or very old). The economy could be impacted when businesses are forced to close due
to winter storm conditions. When a winter storm occurs late in the season and results in extremely low temperature,
there is also risk for crop damage, negatively impacting harvest in agricultural communities.

ECOSYSTEMS AND NATURAL HAZARDS
Winter storms can cause damage to vegetation through tree breakage from heavy snow or ice build-up. Prolonged storms
can affect food availability for certain species causing scarcity resulting in wildlife mortality or disruptions to natural cycles.

For a risk analysis related to extreme cold temperatures, please refer to 7.7.6 Vulnerability Assessment under 7.7 Extreme
Temperature-Cold.
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7.17 STORM SURGE (INCLUDES HURRICANES, NOR’EASTERS, TROPICAL

STORMS)
7.17.1 HAZARD DESCRIPTION
Storm Surge is defined as the onshore rush of sea or lake water caused primarily by the high winds that are associated

with a landfalling hurricane, typhoon, or tropical cyclone and secondarily by the low pressure of the storm. Storm surge is
simply water that is pushed toward the shore by the force of the winds swirling around the storm. This advancing surge
combines with the normal tides to create the hurricane storm tide, which can increase the mean water level 15 feet or
more. In addition, wind driven waves are superimposed on the storm tide. According to NOAA, this rise in water level can
cause severe flooding in coastal areas, particularly when the storm tide coincides with the normal high tides.

Storm surges are characterized by several factors that allow the displacement of water from oceans, bays or rivers to
travel so far inland. Much of the coastlines along the Atlantic and Gulf Coast lie less than 10' above mean sea level. These
coastal areas are also densely populated making the danger from storm tides a major concern to life and property. As
shown in Figure 7.17-1 Storm Surge, the level of surge in a particular area is also determined by the slope of the
continental shelf. A shallow slope off the coast will allow a greater surge to inundate coastal municipalities.

Municipalities with a steeper continental shelf will not see as much surge inundation, although large breaking waves can
still present major problems. According to NOAA, storm tides, waves, and currents in confined harbors have the potential

to severely damage ships, marinas, and pleasure boats.

Figure 7.17-1 Storm Surge

17 fit
storm tide

2 ft normal
high tide
Mean sea level

NOAAThe COMET Program

Source: NOAA

7.17.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Storm surge vulnerability is closely related to elevation relative to sea level and proximity to the coast. The lower the
elevation (and closer to the potential Source of flooding), the more likely it is that an area will be negatively impacted by
surge. Surge can come directly from the Atlantic Ocean and various bays in the state and can occur as a result of backwater
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effects on rivers. The storm surge hazard associated with hurricanes and other severe storms has historically been
responsible for coastal flooding and erosion along the New Jersey coastline. In Union County, the area along the Arthur
Kill in the far eastern part of the county has the greatest vulnerability to storm surge, simply because of its location.

One tool used to evaluate the threat from storm surge is the Sea, Lake and Overland Surges from Hurricanes (SLOSH)
Model. SLOSH is a computerized model run by the NHC to estimate storm surge heights and winds resulting from historical,
hypothetical, or predicted hurricanes by taking into account:

e Pressure

e Size

e Forward speed

e Track

e Winds

Graphical output from the model displays color coded storm surge heights for a particular area in feet above the model's
reference level, the National Geodetic Vertical Datum, which is the elevation reference for most maps. Emergency
managers often use the data produced from the SLOSH model to assist with determining which areas must be evacuated
in advance of an approaching hurricane. Figure 7.17-2 Union County SLOSH Maximum of Maximum (MOM) Storm Surge
Limit, Hurricane Categories 1-4 below shows the maximum storm surge extent for hurricane categories 1 through 4 in
Union County. Note that the Category 5 extent is not included on the map. The CFLA summary indicated that Category 5
MOM SLOSH models have not been produced for FEMA Region Il by NOAA’s National Hurricane Center. Thus, there are
no Category 5 loss estimates for these areas in the CFLA.
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Figure 7.17-2 Union County SLOSH Maximum of Maximum (MOM) Storm Surge Limit, Hurricane Categories 1-4

Source: NOAA, NJGIN, NJDQT, NJ Transit, NJDEP
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EXTENT AND MAGNITUDE

Storm surges inundate coastal floodplains by tidal elevation rise in inland bays and ports, and backwater flooding through
coastal river mouths. Severe winds associated with low-pressure systems cause an increase in tide levels and water surface
elevations. Storm systems also generate large waves that run up and flood coastal areas. The combined effects create
storm surges that affect the beach, marsh, and low-lying floodplains. Shallow offshore depths can cause storm driven
waves and tides to pile up against the shoreline and inside bays. Table 7.17-1 Factors that Influence the Severity of Storm
Surge highlights the factors that can influence the severity of coastal storms.

Table 7.17-1 Factors that Influence the Severity of Storm Surge

Factor Effect

Wind Velocity The higher the wind velocity the greater the damage.

Storm Surge Height The higher the storm surge the greater the damage.

Concave shoreline sections sustain more damage because the water is driven into a confined

Coastal Sh .
oastal >hape area by the advancing storm, thus
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increasing storm surge height and storm surge flooding.

Then slower the storm moves, the greater damage. The worst possible situation is a storm that
Storm Center Velocity stalls along a coast, through
several high tides.

Damage is most severe on low-lying island barrier shorelines
Nature of Coast ) .
because they are easily over washed by wave action.

. A coast weakened by even a minor previous storm will be subject
Previous Storm Damage .
to greater damage in a subsequent storm.

H Activit With increased development, property damage increases and
uman Activity
more floating debris becomes available to knock down other structures.

Source: NOAA

7.17.3 PREVIOUS OCCURRENCES AND LOSSES
To identify past occurrences of flooding in Union County queries were performed using NOAA’s NCEI Storm Events

Database. Prior to 2016, the structure of the NCEI Storm Events Database used to combine coastal flooding and storm
surge events into a category titled “Ocean and Lake Surf.” Since the 2016 HMP update, NCEIl has changed their
categorization to classify “Coastal Flood” and “Storm Surge/Tide” separately. The database indicates there have been no
storm surge events and two coastal flooding events that impacted Union County between 1950 and 2025, with the earliest
event occurring in 2012. Presumably this is due to the change in categorization and instances of storm surge or coastal
flood occurred prior to 2012.

One of the storm surge events in Union County detailed in the NCEI occurred as a result of Hurricane Sandy on October
29, 2012. The storm produced three to six feet of inundation above ground level along the Arthur Kill and in the Elizabeth
Port Authority Marine Terminal along Newark Bay in eastern Union County. The inundation generally extended about 2
miles inland past the New Jersey Turnpike, while a few feet of inundation occurred 5 miles inland on the Rahway River.
This inundation caused areas of moderate to major damage to industrial complexes, such as the Bayway refinery. In
addition, the Elizabeth Port System was disrupted for a week to repair road and rail ways, hundreds of displaced shipping
containers, damaged electrical systems and other port cargo from the inundation. Also, over 10,000 cars were destroyed
in the Elizabeth and Newark Port System from the saltwater inundation. The marina in the port area of Elizabeth, N.J. was
also destroyed as a result of the storm surge.

According to FEMA’s Risk Assessment Mapping and Planning (RAMPP) Final Report, the surrounding neighborhoods in this
area also experienced significant damage. Flooding from the surge impacted 20-30 homes in the Trembly Point
neighborhood within Linden City. The effects of the storm continued through October 31 and resulted in 60 reported
casualties in New York State (48 in New York City alone), and 34 casualties in New Jersey. With the highest storm surge
levels on record, Sandy produced widespread damage to coastal and inland communities in both States and estimated
damages of $42 billion in New York and $30 billion in New Jersey.

After Sandy, the FEMA Modeling Task Force (MOTF), a group of modeling and risk analyst experts from FEMA Regions VIl
(Denver) and IV (Atlanta) that was activated by FEMA in support of disaster response operations. The group consists of
individuals with experience in multi-hazard loss modeling and impact assessments, including earthquakes, hurricanes,
riverine and coastal floods (surges, tsunamis), winter storms, and others. The MOTF plays an important role in coordinating
hazard and modeling information from a variety of sources to develop consensus for best estimates of impacts before,
during, and after events. The MOTF integrates observed information throughout disasters to verify and enhance impact
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assessments. The MOTF developed Sandy storm surge inundation areas for both New York and New Jersey. According to
the MOTF Hurricane Sandy Impact Analysis, the surge inundation boundary was created from field-verified High-Water
Marks (HWMs) and Storm Surge Sensor data from the USGS (through February 14, 2013). The MOTF used HWMs and
Surge Sensor data to interpolate a water surface elevation, then subtracted from the best available Digital Elevation Model
(DEM), to create a depth grid and surge boundary by state.

Figure 7.17-3 Hurricane Sandy Storm Surge Inundation Map-Union County through Figure 7.17-5 Hurricane Sandy Storm
Surge Inundation Map-Union County-Group 3 identifies the Sandy storm surge inundation area for Union County. The
map shows a significant portion of eastern Union County was inundated by Sandy.

Figure 7.17-3 Hurricane Sandy Storm Surge Inundation Map — Union County
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Figure 7.17-4 Hurricane Sandy Storm Surge Inundation Map — Union County-Group 2
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Figure 7.17-5 Hurricane Sandy Storm Surge Inundation Map — Union County-Group 3
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As part of the analysis completed by MOTF, the team calculated the population and households exposed to the surge from
Sandy. The impacts to Union County are summarized below in Table 7.17-2 Sandy Impacts.

Table 7.17-2 Sandy Impacts

Population/Households

Population (2010) 536,499

Households (2010) 188,118
Population Exposed to Storm Surge 17,441
Households Exposed to Surge 6,049

Source: FEMA Modeling Task Force (MOTF) Hurricane Sandy Impact Analysis

7.17.4 PROBABILITY OF FUTURE OCCURRENCES

From the historical data provided in the NCEI Storm Events Database and other Source, the probability of future storm

surge events occurring along far eastern part of Union County is considered high.

7.0-117

7.0 RISK ASSESSMENT



HAZARD MITIGATION PLAN 2026

7.17.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to DEP’s 2020 New Jersey Scientific Report on Climate Change, sea-level rise will exacerbate flooding from more

intense rainfall events and storms in coastal areas in addition to flooding risks from storm surge.

7.17.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

Storm surge: Storm surge can flood homes, businesses, and critical facilities, leading to structural damage and water
damage including mold growth. Additionally, roads, bridges, and utilities can be submerged or washed away, disrupting
transportation networks. Emergency services, hospitals, energy utilities and communication networks can also be severely
affected, delaying response efforts and recovery.

POPULATION AND ECONOMY

Impacts to the general public include evacuation and sheltering needs, as well as emergency response for those who
shelter in place or are injured during the event. Local economies can be impacted by direct losses like damage to property
and infrastructure, as well as indirect impacts like business disruptions and reduced tourism. 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 they may physically have more difficulty evacuating. The elderly population are considered
most vulnerable because they require extra time or outside assistance during evacuations. Also, they are more likely to
seek or need medical attention, which may not be available because of isolation during a storm event.

ECOSYSTEMS AND NATURAL ASSETS

Storm surge can destroy beaches and dunes, transporting sand inland and burying vegetation. It can also negatively disrupt
coastal habitats, especially estuaries and wetlands which perform vital ecosystem functions. Storm surge that reaches and
impacts development or infrastructure may cause the release of hazardous substances such as heating fuel and sewage
into the environment which may end up in surface or ground water contaminating potable water

supplies.

7.18 WILDFIRE
7.18.1 HAZARD DESCRIPTION
A wildfire, also known as a forest fire, vegetation fire, grass fire, brush fire, or hill fire, is an uncontrolled fire often occurring

in wildland areas, which can also consume houses or agricultural resources. Common causes include lightning, human
carelessness, and arson. Wildfires are fueled by naturally occurring or non-native species of trees, brush, and grasses.
Topography, fuel, and weather are the three principal factors that impact wildfire hazards and behavior.

Wildfires often begin unnoticed, spread quickly, and are usually signaled by dense smoke that may fill the area for miles
around. As mentioned, wildfires can be human-caused through acts such as arson or campfires or can be caused by natural
events such as lightning. Wildfires can be categorized into three types:

1. Wildland fires occur in very rural areas and are fueled primarily by natural vegetation.

2. Interface fires occurin areas where homes or other structures are endangered by the wildfires. The fires are fueled
by both natural vegetation and man-made structures. These are often referred to as Wildland Urban Interface
fires.

3. Firestorms occur during extreme weather (e.g., high temperatures, low humidity, and high winds) with such
intensity that fire suppression is virtually impossible. These events typically burn until the conditions change, or
the fuel is exhausted.
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The following three factors contribute significantly to wildfire behavior:

Fuel: The type of fuel and the fuel loading (measured in tons of vegetative matter per acre) have a direct impact on fire
behavior. Fuel types vary from light fuels (grass) to moderate fuels (southern rough) to heavy fuels (slash). The type of
fuel and the fuel load determines the potential intensity of the wildfire and how much effort must be expended to contain
and control it.

Weather: The most variable factor affecting wildfire behavior is weather. Important weather variables are precipitation,
humidity, and wind. Weather events ranging in scale from localized thunderstorms to large cold fronts can have major
effects on wildfire occurrence and behavior. Extreme weather, such as extended drought and low humidity can lead to
extreme wildfire activity.

Topography: Topography can have a powerful influence on wildfire behavior. The movement of air over the terrain tends
to direct a fire’s course.

7.18.2 LOCATION, EXTENT AND MAGNITUDE
LOCATION
The potential for wildfires exists over the entire planning area, although the probability is relatively low because of the
predominately urban nature of the planning area, as well as the fire detection and suppression capabilities that exist in
the county. Union County contains several areas which are considered part of the Wildland Urban Interface (WUI).
According to FEMA, the WUI is the zone of transition between unoccupied land and human development. It is the line,
area, or zone where structures and other human development meet or intermingle with undeveloped wildland or
vegetative fuels. The incidence of wildland fires, sometimes with catastrophic results of loss of life and property, is of
particular concern in the ever burgeoning suburban, semi-rural, and rural zones. The WUI is often further distinguished
into two WUI types based on housing and development density:

e Interface: High-density development adjacent to undeveloped wildland vegetation.

e Intermix: Lower-density housing mingled with undeveloped wildland vegetation. The risk from wildfire is greatest

in intermix areas.

The US Forest Service integrated U.S. Census and USGS National Land Cover Data to map the Federal Register definition
of WUI for the conterminous United States. Figure 7.18-1 Wildland Urban Interface Classification of Union County shows
the WUI for Union County as of 2020. This area is primarily located in the less developed and more mountainous terrain
in the western portion of the county.
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Source: USFS,NJDEP, NJGIN, NJDOT,NJ Transit
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Figure 7.18-1 Wildland Urban Interface Classification of Union County
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Table 7.18-1 Union County Wildland Urban Interface Area by Jurisdiction below summarizes the area of the wildland
urban interface in the county vy jurisdiction. Berkeley Heights Township contains the largest amount of WUI area,
comprised of interface and intermix, at 2,857.3 acres followed by New Providence Borough and Summit City

Table 7.18-1 Union County Wildland Urban Interface Area by Jurisdiction

Number of Acres in

Jurisdiction WUI Area
Intermix Interface
Berkeley Heights Township 376.3 2481.0 2,857.3
Clark Township 29.9 0 29.9
Cranford Township 65.2 0 65.2
Elizabeth City 0 0 0
Fanwood Borough 0 0 0
Garwood Borough 0 0 0
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Number of Acres in

Jurisdiction WUI Area
Intermix Interface
Hillside Township 0 0 0
Kenilworth Borough 0 0 0
Linden City 0 0 0
Mountainside Borough 304.8 0 304.8
New Providence Borough 0 2,126.9 2,126.9
Plainfield City 192.0 0 192.0
Rahway City 0 0 0
Roselle Borough 0 0 0
Roselle Park Borough 0 0 0
Scotch Plains Township 291.9 0 291.9
Springfield Township 181.5 0 181.5
Summit City 0 1757 1,757
Union Township 26.6 0 26.6
Westfield Town 60.1 0 60.1
Winfield Township 0 0 0
Union County Total 1528.3 6364.8 7893.2
Source: USFS, 2025
EXTENT AND MAGNITUDE

The frequency and severity of wildfires is dependent on weather and on human activity. In the planning area, severity has
historically been very low, and duration a matter of hours to a day. The risk is increased and compounded by increasing
development within the zone commonly referred to as the “wildland-urban interface (WUI).” Within this zone of natural
landscape, buildings become additional fuel for fires when fires do occur. Most wildland fires are man-caused and occur
in the interface of developed lands and forest and range lands. In particular, the dry conditions, high temperatures, and
low humidity that characterize drought periods set the stage for wildfires.

The Colorado State Forest Service has developed a fire intensity scale (FIS) that quantifies potential fire intensity based on
high to extreme weather conditions, fuels, and topography. The FIS was developed to measure wildfire intensity by
magnitude. The FIS consists of six classes and ranges in magnitude from one to six and similar to the Richter scale of
earthquake magnitude, each unit increase in FIS is a meaningful ten-fold increase in fireline intensity. The minimum class,
Class 1, represents very low wildfire intensities and the maximum class, Class 6, represents extreme wildfire intensities
according to the Colorado State Forest Service Colorado Wildfire Risk Assessment Project Final Report dated February 21,
2013. A detailed description of the FIS classes is provided in Table 7.18-2 Wildfire Intensity Scale.
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Table 7.18-2 Wildfire Intensity Scale

Fire
Intensity
Class

Description of Fire Behavior
and Potential Effects

Very small, discontinuous flames, usually less than 1 foot in length; very
slow spread rate; no spotting. Fires suppressible by lay-firefighters without
specialized tools. Very little potential for harm or damage. Fires of this
intensity occur on the flanks and rear of large fires, and near the beginning
and end of burning periods. These fires are relatively rare due to their slow
spread rate and easy control.

HAZARD MITIGATION PLAN 2026

General Preparedness Recommendations

Basic preparedness measures will better protect
your home and property.

Small flames, usually less than two feet long; small amount of very short
range spotting possible. Fires easily suppressed by trained hand crews with
protective equipment and firefighting tools. Little potential for harm or
damage. This intensity class can occur at the head of a fire in a mild fire
environment or on the flanks and rear of fires in more severe fire
environments. This intensity class is very common, especially on fires not
being actively suppressed.

Increasing potential to cause harm or damage to
life and property.

Increased preparedness measures may be
needed to better protect your home and
property. This is an important consideration in a
scenario where sufficient firefighting reSource are
not available to protect your home or property.

Flames up to 8 feet in length; short-range spotting is possible. Hand crews
will find these fires difficult to suppress without support from aircraft or
engines, but dozers and plows are generally effective. Increasing potential
to cause harm or damage. This intensity class occurs at the head and flanks
of fires in moderate fire environments, or near the rear of fires in heavy
fuel. This intensity class is common.

Increasing potential to cause harm or damage to
life and property.

Increased preparedness measures may be need-
ed to better protect your home and property.
This is an important consideration in a scenario
where sufficient firefighting resources are not
available to protect your home or property.

Large flames, up to 30 feet in length; short-range spotting common;
medium-range spotting possible. Direct attack by hand crews and
equipment is generally ineffective, indirect attack may be effective.
Moderate potential for harm or damage. This intensity class is generally
observed at the head of fires in moderate fire environments or near the
head and flank of fires in moderate to severe fire environments. This
intensity class is relatively common.

Significant potential for harm or damage to life
and property.

Extensive preparedness measures may be needed
to better protect your home and property. This is
an important consideration in a scenario where
sufficient firefighting resources are not available
to protect your home or property.

Very large flames up to 150 feet in length; copious short- range spotting,
frequent long-range spotting; strong fire- induced winds. Indirect attack
marginally effective at the head. Great potential for harm or damage. This
intensity class is usually observed near the head of fires in severe fire
environments. Despite the high spread rate, this intensity class is relative
infrequent due to the rarity of the fire environment and spread direction.

Significant potential for harm or damage to life
and property.

Similar to the previous category, extensive
preparedness measures may be needed to better
protect your home and property. This is an
important consideration in a scenario where
sufficient firefighting resources are not available
to protect your home or property.

Extraordinary flame size, greater than 150 feet in length; copious spotting;
very strong fire-induced winds. Conditions supporting this behavior are rare
and short- lived. All suppression efforts are ineffective. Great potential for
harm or damage. This intensity class is usually observed near the head of
fires in severe fire environments. Despite the high spread rate, this
intensity class is relative infrequent due to the rarity of the fire
environment and spread direction.

Great potential for harm or damage to life and
property.

Extensive preparedness measures may be needed
to better protect your home and property.

Source: Colorado State Forest Service, Wildfire Risk Assessment, 2013
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7.18.3 PREVIOUS OCCURRENCES AND LOSSES
The NJFFS indicates there are approximately 1,500 wildfires that destroy 7,000 acres of forest land in New Jersey each

year. A variety of sources were reviewed to identify past wildfire events in New Jersey including the NJFFS, the NCEI and
other open sources of data. The NCEI indicates there have been no significant wildfires in Union County between 1950
and 2025. Review of additional data sources identified one wildfire event in Cranford Township on March 14, 2012. A
brush fire covering about one acre of wooded area adjacent to Nomahegan Park in Cranford spread through the dry brush
about 300 yards into the woods on the Cranford side of Kenilworth Boulevard according to an article on the Cranford
Patch, “Large Brush Fire Spreads Through Cranford Woods” dated March 15, 2012. There have most likely been other
small similar wildfire events, but due to the size did not meet the threshold to be reported as part of the data collected
by the NCEI. According to the New Jersey Forest Fire Service, Union County ranks near the bottom of average annual fire
incidents and number of acres burned in New Jersey.

7.18.4 PROBABILITY OF FUTURE OCCURRENCES
The likelihood of wildfires is difficult to predict in a probabilistic manner. The probability of future wildfires depends on

local weather conditions; outdoor activities like camping, burning debris, and construction; and the degree of cooperation
with fire prevention measures. Although Union County’s fire risk has historically been low, given the numerous factors
that can impact wildfire potential, the likelihood of a fire event starting and sustaining itself should be gauged by
professional fire managers daily. Historical data may not accurately reflect future probability due to climate change. Please
refer to Section 7.17.5 Potential Effects of Climate Change below for a discussion of how climate change may increase the
frequency of wildfire events.

7.18.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to the 2020 New Jersey Scientific Report on Climate Change, the frequency of large wildfires is expected to

increase due to hotter, drier conditions. Further, wildfire seasons could become longer. The highest fire risk comes from
hot, dry conditions. Temperature increases could warm and dry out vegetation, intensifying wildfire danger. Forest
susceptibility to wildfires changes due to altered fuel loads and fuel moisture. Further, winds that spread fire may increase
due to climate change, creating faster and harder to contain fires that are more likely to expand into residential
neighborhoods.

7.18.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

There are no records of deaths or injuries and no recorded loss of property from wildfires in the planning area. Although
there have been no reported injuries or property damage from wildfires the areas of highest risk to life and property in
Union County can be identified by examining the Wildland Urban Interface (WUI). The United States Forest Service (USFS)
defines WUI as the area where houses meet or intermingle with undeveloped wildland vegetation. This makes the WUI a
focal area for human-environment conflicts such as wildland fires, habitat fragmentation, invasive species, and
biodiversity decline. The WUI is where wildfire poses the biggest risk to human lives and structures. Using GIS, the USFS
integrated U.S. Census and USGS National Land Cover Data, to map the risk areas related to the WUI. Please refer to the
2016 HMP update for a depiction of the Wildland Urban Interface (WUI) in Union County

As noted, only a few areas in the County are vulnerable to wildfires, and even these are at very low risk because of the
nature of the landscape, weather, and the effectiveness of detection and suppression capabilities. Potential impacts are
very limited and generally not life-threatening. Some structures in the County are vulnerable to fires, but there is no
practical way to determine relative risk because this depends on factors such as fuel availability, structure type and
proximity to fire-prone areas.

7.0-123 7.0 RISK ASSESSMENT



HAZARD MITIGATION PLAN 2026

Table 7.18-3 Expected Annualized Losses (EAL) from the Wildfire Hazard by Jurisdiction shows expected annualized
losses for wildfire in the county. This data was derived from FEMA’s National Risk Index (NRI). EAL represents the average
economic loss in dollars resulting from natural hazards each year. The table includes EAL for buildings as well as total EAL
which includes building damage as well as damage to agriculture and population equivalency (the monetized cost of injury
and fatality) where applicable.

Table 7.18-3 Expected Annual Losses (EAL) from Wildfire Hazard by Jurisdiction

Jurisdiction Expected Annual Losses — Building Expected Annual Losses -- Total
Berkeley Heights Township $0.00 $0.00
Clark Township $454.67 $461.22
Cranford Township $254.79 $255.23
Elizabeth City $78.83 $81.12
Fanwood Borough $0.00 $0.00
Garwood Borough $9.28 $9.46
Hillside Township $1,152.93 $1,175.23
Kenilworth Borough $0.00 $0.00
Linden City $242.74 $242.74
Mountainside Borough $0.00 $0.00
New Providence Borough $271.60 $274.34
Plainfield City $569.95 $579.05
Rahway City $78.27 $80.57
Roselle Borough $35.59 $36.74
Roselle Park Borough $0.00 $0.00
Scotch Plains Township $2,628.77 $2,655.49
Springfield Township $1,117.99 $1,136.71
Summit City $131.41 $133.80
Union Township $415.52 $423.31
Westfield Town $381.62 $386.48
Winfield Township $0.00 $0.00
Union County Total $7,824.69 $7,932.93

Source: FEMA NRI

POPULATION AND ECONOMY

Population vulnerability to wildfire in Union County is largely concentrated in suburban and rural areas near wooded
landscapes. Residents in communities such as Berkeley Heights Township, New Providence Borough and Summit City are
at higher risk due to proximity to forested lands and a higher prevalence of single-family homes on larger, vegetated lots.
While population density in these areas is relatively low compared to some other areas of the county, the spread-out
development pattern increases exposure and complicates evacuation or emergency response during fire events.

Vulnerable groups include:

e Elderly residents or those with limited mobility living in more isolated or less accessible properties.
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e Homeowners without adequate fire protection measures or insurance coverage.
e Those living in structures with flammable building materials or landscaping that does not meet fire-safe guidelines.

The economic impact of wildfires in Union County is generally limited to localized damage and emergency response costs,
but even small-scale fires can result in property loss, temporary displacement, and costly fire-suppression efforts.
Recreation-based economic activity in county parks or nature centers, such as Watchung Reservation, may be disrupted
by fire incidents or smoke-related closures. Repeated events could also reduce real estate values in high-risk zones over
time.

ECOSYSTEMS AND NATURAL ASSETS

Wildfire can have both damaging and regenerative effects on Union County’s ecosystems, depending on fire severity and
frequency. Natural areas such as the Watchung Range contain fire-adapted ecosystems, but intense or unplanned fires
can result in habitat loss, tree mortality, and disruption of ecological succession.

Brush fires and forest fires may threaten biodiversity in Union County by threatening nesting areas, wildlife corridors, and
understory vegetation. Invasive species can gain a foothold in recently burned areas, altering habitat composition and
resilience. Post-fire erosion is a concern on steep slopes in Union County and can increase sedimentation into waterways
and degrade water quality, a particular concern in watersheds which provide public drinking water.

7.0-125 7.0 RISK ASSESSMENT



HAZARD MITIGATION PLAN 2026

7.19 ANIMAL DISEASE
7.19.1 HAZARD DESCRIPTION
FEMA defines an animal disease outbreak as the introduction of a highly contagious, infectious, or economically

devastating animal disease or agent. This definition would encompass the introduction of a new strain of a virus not seen
in the animal population, a foreign animal disease introduced accidentally or intentionally on United States soil, or a
disease that has been eradicated from the United States being re- introduced.

The United States agricultural exports are on a continual growth pattern with products being exported to foreign
countries, leading to the introduction of new diseases in parts of the world never thought to be susceptible (USDA, 2008).
Inversely, the United States has increased its imports, which has led to the introduction of novel disease outbreaks on
United States soil annually. This global web of trade positions the State of New Jersey for a possible outbreak of an animal
disease that has the potential to spread throughout the State’s livestock population, domesticated animal population, and
even impact the diverse wildlife found within the State.

Any impact from an animal disease outbreak will have adverse animal health issues. Additionally, the threat to public
health from animal-to-person disease transfer increases with the introduction of a new or foreign disease. The impact
from response actions such as quarantine, dispatch, disposal, and loss of public confidence in products would all bring
about a financial loss to the industry while impacting the industries that rely on the State’s animal production for products,
food, or any combination of the two.

In the State of New Jersey, the Department of Agriculture (NJDA), Division of Animal Health, maintains disease control
programs to protect the health and well-being of livestock in the State. The Division tracks information about emerging
diseases around the world that may impact New Jersey, conducts epidemiological investigations of livestock diseases and
drug residues, operates an animal health diagnostic laboratory, and supports an aggressive Johne’s disease
(paratuberculosis in ruminants) control program (NJDA, 2006).

Figure 7.19-1 List of Animal Diseases by Animal Species, reproduced from the State HMP, provides the type of diseases
that may affect various animal species found in New Jersey:
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Figure 7.19-1 List of Animal Diseases by Animal Species

Avian Influenza Anthrax Anthrax

Highly Pathogenic Avian Influenza Campylobacteriosis Brucellosis

Campylobacteriosis Equine Encephalomyelitis Porcine and Rangiferine Brucellosis

Eastern/Western/Venezuelan Equine || Eastern/Western/Venezuelan Equine || Campylobacteriosis

Encephalomyelitis Encephalomyelitis Escherichia Coli (E coli)

Escherichia Coli (E coli) Glanders Melioidosis

Melioidosis Hendra Non-Typhoidal Salmonellosis

Newcastle Disease Melioidosis QFever

Non-Typhoidal Salmonellosis Non-Typhoidal Salmonellosis Staphylococcus aureus (MRSA)

Psittacosis QFever Tularemia

Staphylococcus aureus (MRSA) Rabies

Tularemia Staphylococcus aureus (MRSA)

West Nile Fever Tularemia Hantavirus (also a disease in Humans)
West Nile Fever Staphylococcus aureus (MRSA)

Bovine

Anthrax Anthrax Glanders

Botulism Brucellosis QFever

Brucellosis Ovine and Caprine Brucellosis Rabies

BSE Ovine Epididymitis Rift Valley Fever

Campylobacteriosis Campylobacteriosis Staphylococcus aureus (MRSA)

Cholera Escherichia Coli (E coli) West Nile Fever

Escherichia Coli (E coli) Melioidosis

Melioidosis Non-Typhoidal Salmonellosis

Non-Typhoidal Salmonellosis QFever Brucellosis

QFever Rift Valley Fever Canine Brucellosis

Rabies Schmallenberg Virus Canine Influenza Virus

Schmallenberg Virus Scrapie Cholera

Staphylococcus aureus (MRSA) Staphylococcus aureus (MRSA) Staphylococcus aureus (MRSA)

Transmissible Spongiform

Tuberculosis

Encephalopathies

Rift Valley Fever

Source: NJ State HMP, 2024

For a more detailed description of animal diseases in New Jersey, please see the 2024 New Jersey State Hazard Mitigation
Plan.

7.19.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Union County does not have significant agricultural lands and therefore does not have a significant livestock population;
however, Union County businesses support the transportation and processing of farm animals.
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In addition to the livestock populations, the State estimates that approximately two-thirds of residential households own
a pet and 47% of the households own more than one type of pet according to the New Jersey Department of Health as of
2013. This population is evenly spread throughout the State.

EXTENT AND MAGNITUDE

Epidemics result in mass mortality of animals, resulting in the devastation of economic impacts on industries and
communities. Some animal diseases, such as Salmonella, influenza, and Equine Encephalitis, can also infect humans.
Animal disease costs are due to loss of production, loss of animals, human morbidity and mortality, days of lost work, and
legal actions (FEMA, 2011).

Disease outbreaks have many adverse impacts and consequences. Table 7.19-1 Impacts and Consequences for Animal
Disease Outbreak summarizes some of the adverse impacts and consequences that can come from animal disease
outbreaks according to FEMA.

Table 7.19-1 Impacts and Consequences for Animal Disease Outbreak

Impact Consequence

Rumors about the cause of disease and who is at risk are Communications are challenged
common in disease outbreaks

Movement of vehicles and people may be restricted because Infrastructure failure
of some highly contagious diseases

If large numbers of animals need to be slaughtered on their Threat to public and animal safety
farm of origin, the slaughter methods may be dangerous

To reduce losses, some farmers may opt to slaughter their Need to evacuate people and animals
herd
Quarantine stations may be needed Displacement of animals
Some animal diseases infect people Threat to public and animal health
Some diseases are contagious to wildlife Adverse effects on the natural environment and wildlife
Many animals may die in a disease outbreak Need for carcass disposal
In some animal disease outbreaks, e.g., Foreign Animal Need for euthanasia

Diseases, policies dictate that healthy animals in farms
adjacent to infected ones should be slaughtered

Many diseases cause considerable suffering in animals Threat to the well-being of animals

Sick and dying animals evoke sympathetic emotions Public concern
Source: FEMA, 2017

7.19.3 PREVIOUS OCCURRENCES AND LOSSES

Between 1989 and 2025, New Jersey had 8,723 reported animal rabies cases, including raccoons, skunks, foxes, cats,
groundhogs, bovines, equines, dogs, ferrets, deer and other domestic and wild animals (New Jersey Department of Health
and Human Services, 2025). Table 7.19-2 Animal Disease Incidents in New Jersey outlines animal disease events in the
State but does not include all incidents.
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Table 7.19-2 Animal Disease Incidents in New Jersey

Date(s) of . . o
Event Disease Type Counties Impacted Description
2/1/2004 Low N/A An outbreak of LPAI was reported on two chicken farms in
Pathogenic Delaware and in four live bird markets in New Jersey
Avian supplied by the farms. In March 2004, surveillance samples
Influenza from a flock of chickens in Maryland tested positive for LPAI
(LPAI) A H7N2, which was most likely the same strain as the February
(H7N2) outbreak.
2007 Epizootic N/A An outbreak of EHD in wild white-tailed deer caused by an
Hemorrhagic RNA virus was transmitted by biting midges. The outbreak
Disease (EHD) began in the last week of August and first week of
September 2007 in New Jersey. DEP Division of Fish and
Wildlife’s Office of Fish and Wildlife Health and Forensics
and deer project personnel investigated the outbreak on
September 7, 2007, when hunters reported finding 15 deer.
The deer were scouting the hunting property, which covered
slightly less than 500 acres in Hillsborough Township, north
of Amwell Road, west of Millstone in Somerset County.
2011 Canine N/A A localized outbreak of Canine Parvovirus was found within
Parvovirus shelters in the northeastern region of the State.
2013 WNV State Total In 2013, 13 cases of WNV were reported
2014 WNV State Total In 2014, 8 cases of WNV were reported
2015 WNV State Total In 2015, 26 cases of WNV were reported
2016 WNV State Total In 2016, 11 cases of WNV were reported
2017 Eastern State Total In 2017, 6 cases of EEE were reported
Equine
Encephalitis
(EEE)
2017 WNV State Total In 2017, 2 equine cases of WNV were reported.
2018 EEE State Total In 2018, 5 cases of EEE were reported.
2018 WNV State Total In 2018, 13 avian cases and 1 equine case of WNV was
reported.
2019 EEE State Total In 2019, 11 cases of EEE were reported.
2020 WNV State Total In 2020, 1 avian case of WNV was reported.
2021 WNV State Total In 2021, 13 avian cases of WNV were reported
2024 Highly State Total More than 140 sick or dead snow geese and Canada geese,
Pathonogenic as well as lower numbers of raptors and other avian
Avian scavengers, have been reported from more than 30
Influenza locations in the state.
(HPAI)
2025 Highly Union County On 2/21/2025, HPAI was confirmed in a Union County live
Pathonogenic bird market. This was the first positive HPAI case for
Avian domestic poultry in New Jersey since 2023.
Influenza
(HPAI)

Source: NJSHMP 2024, USDA APHIS, 2022a and 2022b, NJDA
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The Federal Emergency Management Agency (FEMA) has not issued any disaster declarations resulting from animal
disease incidents.

7.19.4 PROBABILITY OF FUTURE OCCURRENCES
The likelihood of future occurrences of animal disease outbreak is difficult to predict; however, based on the local

outbreaks of disease such as rabies and West Nile combined with an increase in global trade, the likelihood of an animal
disease outbreak affecting Union County is possible. Population density across Union County combined with the saturation
of pets makes Union County susceptible to outbreaks in diseases in the domesticated animal populations.

7.19.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Animal disease outbreaks may be impacted by climate change, as many diseases are seasonal, based on transmission

methods. Separately, scientists have noted that changes in the environment such as warming of the climate may increase
a disease’s ability to thrive and transmit from one person or animal to another. This increase in disease transmission will
have a greater impact on the animal populations because unlike humans, animals are unable to adapt in a short timeframe,
leaving them positioned to become a carrier and transmitter of diseases (Walsh 2013).

Globally, increases in recorded temperatures may lead to greater outbreaks of diseases. Outbreaks such as bluetongue
virus within the animal population in Europe have been linked to increases in temperature (Liverpool 2011).

7.19.6 VULNERABILITY ASSESSMENT

IMPACTS

Animal disease outbreaks can range in severity from a single animal infected with a disease to a regional or statewide
epidemic. Annually, diseases such as West Nile virus and rabies continue to affect both the domesticated and livestock
populations throughout the State, supporting the assertion that some animal disease outbreaks are continuous
throughout the State.

Unlike smaller annual outbreaks, the introduction of a novel disease within any population of animal within the State
could prove to be catastrophic to the State’s animal population. In most instances, immunity to new diseases is not
present, leading to a high initial morbidity and mortality rate. This introduction can rapidly escalate the status that requires
large-scale euthanasia, quarantine, and isolation, or regulations on transportation. Additionally, based on the number of
domesticated animals and the wildlife interface with farming communities, the spread from livestock to wildlife and
household pets may pose additional threats to public health across the State. According to the Center for Disease Control
and Prevention, over 75% of recent emerging diseases impacting the human population originated within the animal
population (CDC, 2013).

Animal disease outbreaks, similar to human contagious diseases, provide little warning from the time of initial infection
to the onset of clinical symptoms. In many cases, an animal fails to show any outward symptoms of the disease despite
being a in a contagious state. While animal monitoring systems are incorporated into the livestock production industry,
the time from infection to display of symptoms provides for a great potential for additional transmissions, supporting the
difficult nature of ahead-of-time notice for animal disease outbreak.

Animal disease outbreaks have many secondary hazards. Based on the scope of the outbreak impacts, additional hazards
may include:

e Human disease transmission

o Wildlife disease transmission

e Domesticated animal disease transmission
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e Contamination of land, crops, and water

The extent of the secondary hazards associated with any animal outbreak is based on many factors including the scope of
the outbreak, disease transmission method, morbidity and mortality of the disease, the possibility of disease transmission
to other populations, and the public perception and response to the outbreak. All of these factors will impact the severity
of the secondary hazards, requiring additional support and response from support agencies.

Animal disease could have long term impacts on the fish and wildlife in New Jersey. A serious event can completely deplete
a species of its population (NJ HMP 2011). A number of environmental factors, such as water supply, sanitation facilities,
food, and climate, can also influence the spread of communicable diseases that are prone to cause epidemics (WHO 2013).
See Section 7.25 (Pandemic) for additional environmental impacts.

EXPOSURE AND DAMAGES

For the purpose of measuring exposure to animal disease outbreaks, the entire population of Union County is considered
vulnerable, based on the statistic that two-thirds of all residential structures house a domesticated animal. While the
threat from domesticated animal exists, the greatest threat lies within the livestock populations. The areas at greatest risk
for livestock disease outbreaks are found within the regions containing the greatest concentration of farming locations.

The impact of an animal disease outbreak on the economy within Union County is difficult to estimate, as each disease
outbreak would require a different approach to management. While there is not an extensive agricultural community in
Union County, the losses associated with an animal disease outbreak would not only directly impact the livestock value,
but also the farming, transportation, processing, and animal medical industry.

7.20 CIVIL UNREST
7.20.1 HAZARD DESCRIPTION
Civil disturbance is a broad term that is typically used by law enforcement to describe one or more forms of disturbance

caused by a group of people. Civil disturbance is typically a symptom of, and a form of protest against, major socio-political
problems. Typically, the severity of the action coincides with the level of public outrage. In addition to a form of protest
against major socio-political problems, civil disturbances can also arise out of union protest, institutional population
uprising, or from large celebrations that become disorderly.

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 may be
defined as a casual, temporary collection of people without a strong, cohesive relationship. A mob can be defined as a
large disorderly crowd or throng. Mobs are usually emotional, loud, tumultuous, violent, and lawless.

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 resource. 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.
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7.20.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

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.

EXTENT AND MAGNITUDE

The magnitude or severity of a civil unrest situation coincides with the level of public outrage. They can take the form of
small gatherings or large groups blocking access to buildings or disrupting normal activities. Civil unrest situations can also
be peaceful sit-ins or a full-scale riot.

7.20.3 PREVIOUS OCCURRENCES AND LOSSES
Peaceful protests surrounding nationwide concern regarding police brutality occurred in many municipalities in Union

County after the death of George Floyd in Minneapolis, MN. Demonstrations took place in Roselle Park Borough, Elizabeth
City, Hillside Township, Westfield Town, Union Township, Summit City, Springfield Township, Roselle Borough, and
Cranford Township, according to news outlets like NJ.com, NJfamily.com, and Tapinto.net. These demonstrations were
peaceful and did not result in violence in the county. These protests were smaller in scale compared to events around the
nation. While there was no violence in Union County, there was some violence and property damage as a result of unrest
around the nation at this time.

Table 7.20-1 Civil Unrest Incidents in Union County outlines civil disturbances affecting Union County. FEMA has made
no presidential disaster declarations related to civil unrest.

Table 7.20-1 Civil Unrest Incidents in Union County

Date(s) of Event Disturbance Name Description
August 11-13, Elizabeth Riots No description available
1964
July 14-21, 1967 Plainfield Riots The Plainfield Riots were a series of racially charged violent disturbances that occurred in
Plainfield, New Jersey during the summer of 1967, which mirrored the 1967 Newark riots in
nearby Newark, New Jersey.

Source: NJSHMP 2024

7.20.4 PROBABILITY OF FUTURE OCCURRENCES
While the probability of future civil unrest incidents is difficult to predict, given past occurrences and significance of New

Jersey and its communities, civil unrest incidents are possible. As discussed in the Location section above, areas that are
important to the State, region, and greater United States may be targets for civil unrest. These areas include universities,
landmarks, correctional facilities, major industrial facilities, and others similar in nature. It is also worth noting that while
the last major civil disturbance in New Jersey occurred in the 1970s, it is still possible for a future event to occur. Societal
trends and emerging social issues should be watched closely as these types of issues have led to instances in the past.

7.20.5 POTENTIAL EFFECTS OF CLIMATE CHANGE

While civil unrest is a human-caused hazard, civil unrest may arise in response to changing climate conditions and public
policy. Research into the connection between climate change and civil unrest is ongoing: not enough to make a definitive
statement on their connection, but not little enough to ignore a possible connection.
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7.20.6 VULNERABILITY ASSESSMENT

IMPACTS

Civil unrest and civil disturbances can range from minor to significant events that can disrupt the functioning of a
community for weeks or months. A worst case-scenario for a civil disturbance would be an incident that takes place in a
large urban environment and lasts for an extended period of time. Although an event could be short in duration, the
impacts and disruptions to the community can last from a day to several decades depending on social, economic, and
cultural factors related to the event.

Civil disturbances often occur with little to no warning; however, certain events may trigger riots. As demonstrated in the
Previous 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 unrest 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.

Normally, instances of civil unrest will have a minimum 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.

EXPOSURE AND DAMAGES

For the purposes of measuring exposure, the entire population of Union County is exposed to the civil unrest hazard.
Those that live in densely populated areas, those living near colleges/universities, correctional facilities, landmarks, and
other areas of significance may have a higher exposure and are thus more vulnerable to the effects of civil unrest.

Measuring the economic impact of civil unrest in Union County is difficult. Elements that contribute to this are the volatility
of the nature of civil disturbances, and the uncertainty of the duration of an incident. The local and state economies may
be affected by a civil disturbance, as was the case during the Asbury Park Riots, which targeted the business sector in the
community during the peak of tourist season. For the purposes of this assessment, the entire Union County economy is
considered exposed to the effects of civil disturbances. Should a large-scale civil unrest incident occur, the economy of
Union County will be affected and is therefore vulnerable. For example, a prolonged strike will affect production and tax
revenues. Also, if a widespread riot occurred it would interrupt daily commerce, thus affecting the economy.

The limited number of instances of civil unrest within the State has only shown one clear and consistent similarity, which
is that each instance occurred in large, densely populated cities. However as indicated above, the causes of civil unrest
are too dynamic and too inconsistent to quantify in a meaningful manner.

Critical facilities may be targets for civil unrest disturbances. Disruptions to critical facilities may have cascading secondary
effects such as power outages and utility failure. Because these facilities are vulnerable to civil unrest and may be a focal
point during a protest, these facilities will need to be protected during incidents. It is difficult to quantify the potential
losses to critical facilities because of the unpredictability of civil disturbances and their duration.
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7.21 CYBER ATTACK
7.21.1 HAZARD DESCRIPTION
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.

7.21.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

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 systems responsible for
ensuing New Jersey’s State government can operate. While these are just a few examples of critical systems vulnerable to
cyber-attacks, it should be noted that an attack could cripple not only the operations of New Jersey’s systems but also the
economy.

EXTENT AND MAGNITUDE

The magnitude of extent of an incident will vary greatly based on the extent and duration of the impact. Additionally, the
extent will vary based upon which specific system is affected by an attack, the warning time, and ability to preempt an
attack. Attacks can be carried out by single individuals, domestic or foreign terror organizations, or even nation-states.
Cyber-attacks can also vary in regard to their geographic extent; all levels of government from municipal to national are
at risk.

The New Jersey Cybersecurity and Communications Integration Cell (NJCCIC) profiles different threats to various systems
that can be impacted by an attack, providing some context of the extent an attack could have. Table 7.21-1 Threat of
Malware to Different Systems describes the malware that can impact different systems.

Table 7.21-1 Threat of Malware to Different Systems

Threat Description of Malware

Malicious software designed to exploit the Android operating systems (OS) running on smartphones, tablets, and other
devices. Some variants of Android malware have the capability of disabling the device, allowing a malicious actor to remotely
Android control the device, track the user's activity, lock the device, or encrypt or steal personal information transmitted from or stored
on the device. As users are increasingly turning to mobile devices for both business and personal use, cyber threat actors are

devoting their efforts to developing malware designed to compromise the device software.

A group of internet-connected computers and devices that have been infected by malware that allows a malicious actor to
control them remotely. The malicious actor then uses the botnet for nefarious purposes such as sending spam email, stealing
data, spreading additional malware infections to other devices, generating illicit advertising revenue through click-fraud,
mining cryptocurrencies, or conducting distributed denial-of-service (DDoS) attacks. In the cases where botnets are used to
conduct DDoS attacks, these infected devices are used to generate an excessive amount of network traffic designed to
overwhelm a website, server, or online service to the point that legitimate users cannot access it.

Botnets

Toolkits that automate the exploitation of vulnerabilities in popular software applications to maximize successful infections
and serve as a platform to deliver malicious payloads such as Trojans, spyware, ransomware, and other malicious software.
Exploit Kits Most users will encounter EKs from visiting seemingly legitimate, high-traffic websites that either contain links to EKs
embedded within malicious advertising (malvertising) or have malicious code hidden directly within the website itself.
Malicious URLs linking to EKs are commonly distributed through spam email and spear-phishing campaigns.
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Threat Description of Malware

A collective term for several types of control systems and other equipment used to operate and/or automate industrial
ICS processes and includes supervisory control and data acquisition (SCADA) systems — often incorrectly used interchangeably with
ICS — and distributed control systems (DCS).

Malicious software designed to exploit Apple’s iOS operating system running on smartphones, tablets, and other devices.
Some variants of iOS malware have the capability of disabling the device, allowing a malicious actor to remotely control the
device, track the user's activity, lock the device, or encrypt or steal personal information transmitted from or stored on the

device. As users are increasingly turning to mobile devices for both business and personal use, cyber threat actors are
increasingly devoting their efforts to developing malware designed to compromise mobile devices, including operating
systems, like i0S, and applications, like those available in the App Store. Android devices have historically seen more malware
threats than iOS largely due to the open-source operating system; however, malware specifically targeting iOS has increased in
the last two years.

10S

Though the majority of known malware targeting operating systems are made to exploit Microsoft Windows, devices running
MACOS macOS are vulnerable as well. Furthermore, as macOS has become increasingly popular, more malware has been created to
target macOS. More macOS malware was discovered in the second quarter of 2017 than in all of 2016.

Point of Sale Malicious software designed to steal credit and debit card data from payment processing systems, known as point-of-sale
(PoS) (PoS) terminals.

Malicious software (malware) that attempts to extort money from victims by restricting access to a computer system or files.
Ransomware The most prevalent form of this profit-motivated malware is crypto-ransomware, which encrypts files into encoded messages
that can only be decrypted (decoded) with a key held by the malicious actor.

A type of malware that, unlike viruses and worms, does not self-replicate. Named after the mythological wooden horse used to
sneak Greek warriors through the gates of Troy, trojans are often disguised as legitimate software to avoid detection or trick
users into installing the trojan onto their system. Users can be exposed to trojans through numerous vectors, such as clicking

Trojans on links or opening attachments in phishing emails, other forms of social engineering, malicious advertising (malvertisting), or
by visiting compromised websites, known as drive-by downloads. Once a trojan executes, it often downloads other malware

onto the system or provides an attacker with a backdoor to gain access and conduct further malicious activity, such as stealing,

deleting, or modifying data.

Source: NJCCIC, 2017

7.21.3 PREVIOUS OCCURRENCES AND LOSSES
Cyber terrorism is an emerging hazard that can impact the county’s 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).

Starting in 2016, New Jersey began releasing the annual statistics on cyber breaches in the state. The information released
details breaches that involve unauthorized access to personal information, such as a name, social security number, driver’s
license number, bank account, etc. In 2023, the New Jersey Cybersecurity and Communications Integration Cell
documented over 4,100 ransomware attacks worldwide that were publicly listed on the respective threat actors’ leak sites
and elsewhere. The ransomware victim lists contained 60 New Jersey public and private sector organizations. In 2024,
the State Police had 514 data breaches reported to them. Of these, 149 were reported by public agencies. The number of
threats reported has remained fairly constant as compared to 2023 (542) and 2021 (531).

Known instances of cyber-attack in Union County include from November 2014 to September 2016, a resident of Fanwood
Borough attacked the central authentication system at Rutgers University and at times succeeded in taking the system
offline. According to the U.S. Department of Justice, he was ordered to pay $8.6 million in restitution and sentenced to six
months home incarceration.

7.0-135 7.0 RISK ASSESSMENT



HAZARD MITIGATION PLAN 2026

In November 2019, Union County government computer systems were victims of cyberattack, according to NJ.com. No
personal information was compromised and there was no disruption to the provision of essential services due to the
attack. It is unknown how the attack was resolved or if any ransom was paid.

During the municipal meetings held in the planning process phase of the 2026 update, several Union County municipalities
reported phishing or ransomware cyber-attack instances that have occurred in the last few years. As a result, these
municipalities implemented awareness training and/or increased cyber security measures.

7.21.4 PROBABILITY OF FUTURE OCCURRENCES
Security experts describe the threat of cyber terrorism as eminent and highly likely to occur in any given year in New

Jersey. As illustrated by the comments of former FBI director Louis Freeh, cyber terrorism is expected to have a significant
impact on the United States and New Jersey. The level of success of an attack and the subsequent damage it can create
will vary greatly. Intrusion detection systems log thousands of attempts in a single month.

Although the number of cyber-attack attempts are increasing, municipalities have also been investing in capabilities to
reduce the vulnerability to cyber-attack.

7.21.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
This plan does not recognize the link between cyber-attack and climate change.

7.21.6 VULNERABILITY ASSESSMENT
IMPACTS
A cyber-attack can have potentially severe consequences. The following are potential impacts.

Table 7.21-2 Cyber Attack Impact Summary

Consideration ‘ Description

No direct loss of life is expected from an attack.
General Public Indirect injuries or deaths may result from secondary effects to critical life-sustaining resource such
as energy and water.

No direct affects to the health and safety of response personnel are expected; however, critical

Response Personnel
P response systems may be affected.

Effects can range from annoyance to complete shutdown of critical infrastructures caused by
Property, Facilities and Infrastructure infiltration of supervisory control and data acquisition (SCADA) systems. Secondary effects could
disturb public welfare and property by denying services or providing false readings.

Because of the heavy reliance on the electronic transfer of economic and commercial information,

Economic . R,
the economy could be affected by communication difficulties.

Generally, cyber terrorism has no direct effect on the environment; however, the environment may

Environment . e 1 .
be affected should a release of a hazardous material occur because of critical infrastructure failure.

Severe effects to continuity of operations could result if a cyber-attack reached critical operational

Continuity of Operations .
y P systems or systems that were needed to carry out the operation.

If exposed vulnerabilities were known and not reduced or eliminated before the attack, the entity

Reputation of the Entit . . . . . .
P ¥ would suffer major damage to their reputation for not taking action before the incident.

Cyber-attacks may affect delivery of services if the system was infiltrated and directed to

Deli f Servi . . .
clivery ot >ervices malfunction by self-destructing or overloading.

Cyber-attacks would have no significant effect on regulatory or contractual obligations, other than

Regulatory and Contractual Operations . o . .
J v P the possible elimination of electronic records, which would affect both.

Source: NJSHMP 2024
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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 FBIl 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 cyberattack can occur with no warning.

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 of New Jersey’s roadway 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.

EXPOSURE AND DAMAGES

For the purposes of this Plan, the entire population of Union County is considered exposed to the effects of a cyber-
terrorism 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 New Jersey are vulnerable to an attack, certain types of
attacks would impact specific segments of the population.

e |f the cyber-attack targeted the State’s power or utility grid, individuals with medical needs would be impacted
the greatest. These populations are most vulnerable because many of the life-saving systems they rely on require
power. Also, if an attack occurred during months of extreme hot or cold weather, New Jersey’s 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.

e 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.

A significant portion of New Jersey’s economy is exposed to the effects of cyber-terrorist attacks. 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 dollars—how many billions is an
open question. These losses could be 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-crimes
can cause damage to a company’s brand and reputation, consumer losses from fraud, the opportunity costs of service
disruption and “cleaning up” after cyber incidents, and the cost of increased spending on cybersecurity (McAfee, 2013).
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According to a 2018 report from the White House Council of Economic Advisers, malicious cyber activity including
cyberterrorism cost the U.S. economy between $57 billion and $109 billion in 2016. These costs represent approximately
0.3% to 0.6% of the total GDP in the United States. Estimates are that this number has increased in the years since,
although a more recent federal government report is unavailable.

Given the proliferation of electronic commerce and the reliance on electronics, virtually all elements of New Jersey’s
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 revenue if these businesses were closed.
Additionally, a disruption in New Jersey’s manufacturing, 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.

Critical facilities are vulnerable to cyber-terrorism attacks based on the significance of the facilities, and the potential to
interrupt critical systems in the State. As previously mentioned, many critical facilities are reliant upon computer networks
to monitor and control critical functions. An example is nuclear power plants, which rely on sophisticated networks to
prevent catastrophic failure. A cyber-terrorist attack could result in catastrophic failure of one of these facilities. Likewise,
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. These are just two examples of how critical facilities are vulnerable to cyber-terrorism attacks.
Given the importance of critical facilities to daily living activities, these facilities are highly vulnerable to cyber-terrorism
attacks.

It is difficult to quantify the potential losses to state facilities caused by a cyber-attack. As noted in the vulnerability
assessment above, the physical facilities would not be damaged, other than the value of computer equipment damaged.
The more significant loss would be to the functions of the facilities targeted and their value to the population of New
Jersey during the period of malfunction.

7.22 ECONOMIC COLLAPSE
7.22.1 HAZARD DESCRIPTION
Economic Collapse is a breakdown in normal commerce facilitated by actions such as the destabilization of currency and/or

hyperinflation, which results in social chaos or civil unrest. The term describes a variety of economic conditions from
severe depressions with high unemployment and bankruptcy such as the Depression of the 1930s in the United States, to
breakdowns of normal economic conditions such as hyperinflation or the effects of a sharp decline in population that
causes an economic downturn.

7.22.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

An economic collapse would likely extend beyond Union County and affect the entire State of New Jersey if not the nation.
While social chaos and civil unrest could occur in specific locations, the effects of a severe and long-term event would
eventually extend to all segments of the population.

EXTENT AND MAGNITUDE

Economic Collapse is often accompanied by social chaos and civil unrest. See Section 7.19 Civil Unrest for extent
information regarding civil unrest.
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7.22.3 PREVIOUS OCCURRENCES AND LOSSES
Two previous occurrences of a major economic Collapse in New Jersey include the Great Recession of 2007, and the Great

Depression of the 1930s. Both examples are described in the sections below.

The Great Depression

The Great Depression began when the stock market crashed on October 29, 1929, which marked the official beginning of
the depression. Following the stock market crash, there was a run on the banks, forcing many thousands of banks to close.
Businesses and segments of industry were also affected. Having lost much of their own capital in either the Stock Market
Crash or the bank closures, many businesses started cutting back their workers' hours or wages. In turn, consumers began
to curb their spending, refraining from purchasing such things as luxury goods. This lack of consumer spending caused
additional businesses to cut back wages or, more drastically, to lay off some of their workers. Even with these cuts, many
businesses could not stay open and soon closed their doors, leaving all their workers unemployed (Rosenberg, 2017).

The Great Depression continued through the 1930s until the bombing of Pearl Harbor and the entrance of the United
States into World War Il. Once the United States was involved in the war, both the United States people and industry
became essential to the war effort. Weapons, artillery, ships, and airplanes were needed quickly. Men were trained to
become soldiers and the women were kept on the home-front to keep the factories going. Food needed to be grown to
feed the national population and to send overseas (Rosenberg, 2017).

In the United States, 13 million people were unemployed, and in 1932, 34 million people belonged to a family with no
regular full-time wage earner. Industrial production fell nearly 45% and homebuilding dropped by 80% between 1929 and
1932. Unemployment rates soared across the country, peaking at 80% in Toledo, Ohio. Finally, from 1929 through 1933
the stock market lost approximately 90% of its value.

Before the Depression, New Jersey was experiencing the prosperity felt throughout the country in the 1920s.
Developments such as the Camden-Philadelphia Bridge and Bell Laboratories brought many people a sense of hope for
the future. The Wright Aeronautical Company opened in Paterson, New Jersey, and the Newark Airport opened in 1928.
However, this progress came crashing down with the onset of the Great Depression. New Jersey was severely hit when
thousands of workers were laid off and had to rely on relief checks to survive. The impacted factories could not sell what
they produced. The State attempted to aid the unemployed by establishing the Emergency Relief Administration, which
gave $10 million to bankrupt areas. Franklin D. Roosevelt’s Works Progress Administration (WPA) was a significant
program in the New Deal that helped New Jersey succeed in establishing a strong workforce. WPA workers helped to
improve roads, buildings, and other facilities and work from writers and artists aided in preserving the history of the time
period (Kiefer, 2005).

Great Recession 2007

The Great Recession of 2007 affected the global economy and is the most recent example of a financial crisis affecting
New Jersey. The official time period of the recession occurred from December 2007 through June 2009. However, the
effects of the recession continue to linger to the present. While the specific triggers of the recession have been debated,
a combination of bursting of the United States housing bubble and subsequent foreclosures, subprime lending, mortgage
fraud, predatory lending, high private debt limits, and mortgage underwriting are all cited as triggers that contributed to
the financial crisis.

In the United States, the effects of the Great Recession were severe and far-reaching. The gross domestic product (GDP)
contracted nearly $850 billion or 5.5% below its potential level, from 2008 through 2010 (FRED, 2013). The unemployment

rate rose from its pre-recession level of 5% to over 10% at its peak late in 2009 (FRED, 2013). The number of unemployed
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individuals in the United States rose to 15 million at its peak in 2009, up from 7 million at the pre-crisis level (FRED, 2013).
The housing market was particularly hard hit as housing prices fell approximately 30% from their peak in mid-2006 (FRED,
2013). Additionally, the stock market was affected as the Standard & Poor’s (S&P) 500 index fell 57% from the October
2007 peak of 1,565, to a low of 676 in March 2009. Stock prices rose to pre-recession peak levels in April 2013.

New Jersey’s recession began in January 2008, one month after it started nationally, and lasted through July 2009. The
State lost 161,300 jobs, or 4% of its employment base. During the recession’s first year, the State and national job bases
declined at the same rate, but in 2009, the Garden State had shed jobs at a slower pace: 1.8% compared to the 2.9%
national rate. With the deepening recession, New Jersey’s unemployment rate increased sharply, from 4.5% in December
2007 to 6.8% 1 year later, and to 9.8% in September 2009. At the same time, growth in personal income fell, from 5.7% in
2007 to 3.2% in 2008 (Manas, 2009). The Great Recession also led to a significant tightening of the State budget. In fact,
in 2009 New Jersey had a budget gap of $9 billion, or roughly 25% of the State’s budget (Deitz et al., 2010). It is forecasted
that it will take until 2019 for New Jersey to fully recover from the recession (Manas, 2009). Although this recession has
adversely affected the State, its effects pale in comparison to the Great Depression of the 1930s.

Although the Great Recession and the Great Depression were significant economic Collapses, they still do not represent
true economic collapses. The effects of a true economic Collapse on society would be much more severe than the effects
experienced during these past occurrences.

Economic Impact of COVID-19 Pandemic

According to the New Jersey Department of Labor and Workforce Development, the decline in employment at the onset
of the COVID-19 pandemic (February 2020 through April 2020) “was unprecedented in recent history and scale-braking in
nature”(NJDLWD, 2021). Mandatory business closures to stop the spread of the virus resulted in the loss of 720,000 jobs
(17% of all jobs) in New Jersey; more the half of jobs losses were concentrated in leisure and hospitality (-201,000 or 28%
of lost jobs), retail trade (-104,000 jobs), and healthcare (-101,000 jobs). This decline was the steepest since the Great
Depression (NJDLWD, 2021).

That said, this two-month sharp decline was followed by a sharp increase in jobs after business reopened. By September
2020, New Jersey regained 340,000 of lost jobs. The economy steadily improved, and New Jersey added 423,000 jobs
through June 2021 (59.2% of lost jobs). Nationally, economic recovery has been much faster than previous recessions
(NJDLWD, 2021).

The COVID-19 pandemic also fundamentally disrupted supply chains by changing the nature of demand for goods and
services. As businesses closed and households moved to virtual school and workplace settings, online ordering sharply
increased. There was also a sharp increase in demand for personal protective equipment (PPE), cleaning supplies, food
and household items with a sharp decrease in demand for restaurant and office supplies. Supply chain issues resulted
from production line and business stoppages; container vessel movements were cancelled in June and July 2020, then
cargo volumes sharply increased once production started up again later in the pandemic.

To respond to supply chain issues, the public and private sectors collaborated. The New Jersey Food and Supply Chain
team (the New Jersey Food Council, the Governor’s Office, the New Jersey Economic Development Authority, North Jersey
Transportation Planning Authority (NJTPA), Port Authority of New York and New Jersey, Conrail, the Community Food
Bank of New Jersey, and other organizations) ensured households, especially the increasing number of food insecure
households, had the food and household supplies they needed. NJTPA also partnered with metropolitan planning
organizations in surrounding states to make sure rest stops along highways stayed open or reopened, and truckers had
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the information they needed to continue work. The Council on Port Performance (CPP) also met to address cargo issues
(NJTPA, 2021). Section 7.25 Pandemic also discusses the impacts of the COVID-19 pandemic on the economy.

7.22.4 PROBABILITY OF FUTURE OCCURRENCES
The probability of an economic collapse is low, especially in New Jersey and in the United States as a whole. Although it

was the closest the United States has come to a complete economic collapse, the Great Depression of the 1930s was not
an economic collapse in the true sense of the definition.

7.22.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Sea level rise influenced by climate change will force affected property values lower. This is going to have an impact on

revenue and local and state debt. Unlike prior housing downturns, there will not be a recovery to these property values.

7.22.6 VULNERABILITY ASSESSMENT

IMPACTS

Events that include characteristics of economic collapse can range in severity from severe recessions (2007) and
depressions (1930s) to complete economic failure. A complete economic collapse is characterized by hyperinflation, high
unemployment rates, and societal breakdown. As mentioned, a complete economic collapse has never occurred in the
United States.

Economic collapses can occur quickly with relatively little warning (such as Black Tuesday). However, many experts believe
they are able to recognize and warn against the signs of an economic collapse. Social collapse such as coups and wars can
trigger an economic collapse to quickly follow.

Civil unrest is one of the primary secondary effects of economic Collapse. During periods of economic instability, societal
conditions may deteriorate, leading to civil unrest. Additionally, during or near economic Collapses workers may go on
strike, as did the ditch diggers who went on strike in New Jersey during the Great Depression.

Another secondary hazard during economic collapse is pandemic. Because many families are unable to meet basic hygiene
needs, diseases historically spread quickly through communities. During the Great Depression, the spread of tuberculosis
significantly impacted large segments of the population.

EXPOSURE AND DAMAGES

Because an economic collapse would affect all segments of the population, all Union County residents are vulnerable to
the impact of this hazard. Although all of the population would be affected, the very young and elderly would be more
vulnerable to the secondary hazard of pandemic than the rest of the population. Also, very young and elderly residents
are vulnerable to the effects of malnutrition, which often results during these incidents. Aside from the health effects
during economic collapse, lower-income individuals who struggle to cover average costs of living during thriving financial
times would be greatly affected by economic collapse and would therefore be more vulnerable.

The entire Union County economy is exposed to the effects of economic collapse. In today’s global economy, Union
County’s economy is vulnerable to collapse, and the effects of financial collapses of governments around the world. The
Great Recession demonstrated how economic conditions in one nation affect others around the world, demonstrating
that counties and sub-national governments are vulnerable to the effects of economic collapse. The Great Recession also
illustrated the ways in which state governments are vulnerable. During the most recent recession, New Jersey experienced
a $9 million budget shortfall. Also, it is apparent the economic recovery can take years, even decades.
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Critical facilities are also exposed to the effects of economic collapse. Maintaining these facilities and infrastructure
systems will be particular challenging when agencies managing these facilities lose operating capital and thus cannot
maintain the facilities. This may lead to critical infrastructure failure. Whether they are privately or publicly owned, all
critical facilities will be vulnerable to economic collapse.

7.23 HAZARDOUS MATERIALS RELEASE-FIXED SITE
7.23.1 HAZARD DESCRIPTION
Hazardous materials come in the form of explosives, flammable and combustible substances, poisons, and radioactive

materials. These substances are most often released as a result of transportation accidents or because of chemical
accidents in plants. Hazardous materials in various forms can cause death, serious injury, long-lasting health effects, and
damage to buildings, homes, and other property. Many products containing hazardous chemicals are used and stored in
homes routinely. These products are also shipped daily on the nation's highways, railroads, waterways, and pipelines. This
section deals with those hazardous materials that occur at facilities which are known as fixed site. The next section, 7.23
Hazardous Materials Release-Transportation, deals with hazardous materials as they relate to transportation routes (off-
site).

Varying quantities of hazardous materials are manufactured, used, or stored at an estimated 4.5 million facilities in the
United States--from major industrial plants to local dry-cleaning establishments or gardening supply stores. Although there
are a number of Federal laws that regulate hazardous materials, including: the Superfund Amendments and
Reauthorization Act of 1986 (SARA), the Resource Conservation and Recovery Act of 1976, the Hazardous Materials
Transportation Act, the Occupational Safety and Health Act, the Toxic Substances Control Act, and the Clean Air Act,
accidents can and do happen.

Incidents related to the release of hazardous materials can occur as a result of human carelessness, technological failure,
intentional acts, and natural hazards. When caused by natural hazards, these incidents are known as secondary hazards,
whereas intentional acts are terrorism. Hazardous materials releases, depending on the substance involved and type of
release, can directly cause injuries and death and contaminate air, water, and soils. While the probability of a major release
at any particular facility or at any point along a known transportation corridor is relatively low, the consequences of
releases of these materials can be very serious. The most well-known example of a large-scale fixed-site hazardous
materials incident is that which occurred at the Union Carbide plant in Bhopal, India in 1984. This incident caused 2,500
deaths and injuries to many others. Although incidents of this scale are fairly rare, smaller-scale incidents - those requiring
a response and evacuation or other protective measures - are relatively common.

In 1986, Congress passed the SARA of 1986. Title Il of this legislation requires that each community establish a Local
Emergency Planning Committee (LEPC) to be responsible for developing an emergency plan for preparing for and
responding to chemical emergencies in that community. This emergency plan must include the following: an identification
of local facilities and transportation routes where hazardous material are present; the procedures for immediate response
in case of an accident (this must include a community-wide evacuation plan); a plan for notifying the community that an
incident has occurred; the names of response coordinators at local facilities; and a plan for conducting exercises to test
the plan. The plan is reviewed by the State Emergency Response Commission and publicized throughout the community.
The LEPC is required to review, test, and update the plan each year.

7.23.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Although there is no single, comprehensive source of open-source information about hazardous materials in the state,
there are Source that can be queried, and the results combined into a common summary. These Source include the US
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Environmental Protection Agency’s Toxic Release Inventory database, and the Right-to-Know (RTK) network (which also
acts as a switchboard for access to several other related databases.

In 2007 the BRS was replaced with the RCRAInfo. The new reporting system no longer reports biennially, but cumulative.
Table 7.23-1 Union County Resource Conservation and Recovery Act (RCRAInfo) Hazardous Waste Summary summarizes
the number of active hazardous waste handlers in Union County. Please note that Murray Hill neighborhood contains
portions of both Berkeley Heights Township and New Providence Borough. Table 7.23-1 includes only the Union County
jurisdictions that contain active hazardous waste handlers as reported by the USEPA RCRAInfo database.

Table 7.23-1 Union County Resource Conservation and Recovery Act (RCRAInfo) Hazardous Waste Summary

Jurisdiction Active Hazardous Waste Handlers

Berkeley Heights Township 13
Clark Township 15
Cranford Township 12
Elizabeth City 98
Fanwood Borough 0
Garwood Borough 13
Hillside Township 25
Kenilworth Borough 22
Linden City 115
Mountainside Borough 11
Murray Hill Neighborhood 4
New Providence Borough 8
Plainfield City 14
Rahway City 31
Roselle Borough 12
Roselle Park Borough 2
Scotch Plains Township 7
Springfield Township 17
Summit City 13
Union Township 65
Westfield Town 5
Total 505

Source: USEPA. 2025. Envirofacts RCRAInfo Search Results

The USEPA maintains the National Priorities List (NPL), which is the list of sites of national priority among the known or
threatened releases of hazardous substances, pollutants, or contaminants in the United States. The USEPA’s Superfund
Enterprise Management System database includes both active and archived NPL and non-NPL sites. Archived sites are
those that have no further interest under the Federal Superfund Program. Active sites are those at which site assessment,
removal, remedial, enforcement, cost recovery, or oversight activities are being planned or conducted under the
Superfund Program. As of May 20, 2025, there are 119 active and archived NPL and non-NPL sites in Union County in the
USEPA’s Superfund Enterprise Management System. Of these 119 sites, 83 sites are archived, and 36 sites are active. Of
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the 34 active sites, only 2 are NPL sites: Chemical Control in Elizabeth City and LCP Chemicals Inc. in Linden City. Human
exposure is under control at both sites.

The New Jersey Department of Environmental Protection (DEP) maintains the Known Contaminated Sites List (KCSNJ) for
New Jersey, which contains sites and properties with confirmed soil or groundwater contamination equal to or greater
than applicable standard; remediation at these sites is either is either required, underway, or completed. This list is
uploaded daily. As of September 30, 2020, there are 1,006 known contaminated sites in Union County. Table 7.23-2
Known Contaminated Sites in Union County shows the number of Known Contaminated Sites in Union County by
municipality.

Table 7.23-2 Known Contaminated Sites in Union County

Jurisdiction Number of Sites

Berkeley Heights Township 17
Clark Township 25
Cranford Township 35
Elizabeth City 222
Fanwood Borough 13
Garwood Borough 15
Hillside Township 60
Kenilworth Borough 31
Linden City 145

Mountainside Borough 2
New Providence Borough 19
Plainfield City 57
Rahway City 52
Roselle Borough 30
Roselle Park Borough 17
Scotch Plains Township 18
Springfield Township 32
Summit City 34
Union Township 114
Westfield Town 30

Winfield Township 0
Total 968

Source: DEP 2025, Known contaminated site list for New Jersey.

EXTENT AND MAGNITUDE
The severity of a hazardous material release relates primarily to its impact on human safety and welfare and on the threat
to the environment.

Threat to Human Safety and Welfare
e Poisoning of water or food Source and/or supply
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e Presence of toxic fumes or explosive conditions

e Damage to personal property

e Need for the evacuation of people

e Interference with public or commercial transportation

Threat to the Environment
e Injury or loss of animals or plants or habitats that are of economic or ecological importance such as: commercial,
recreation, or subsistence fisheries (marine plants, crustaceans, shellfish, aquaculture facilities) or livestock; seal
haul outs; and marine bird rookeries
e Impact to recreational areas such as public beaches
e Impact to ecological reserves, forests, parks, archaeological and cultural sites

One method of classifying incident severity is by ranking from 1 to 4, with a “Level 1” incident considered minor; a “Level
2,” moderate; a “Level 3,” major; and a “Level 4” severe. Thresholds depend on the type of incident and hazards. Incidents
categorized as minor or moderate are often associated with known hazardous materials and limited in the area impacted.
Incidents categorized as major or severe are typically associated with a fire, explosion, or toxic cloud that impacts a large
area, possibly disrupting essential services. Events of this magnitude present an immediate danger to the public,
potentially causing deaths and injuries and may require the evacuation of large numbers of the population. Emergency
response by local agencies will require assistance from outside resources to adequately respond to the incident.

7.23.3 PREVIOUS OCCURRENCES AND LOSSES
To identify past occurrences for fixed sites in Union County, the Toxic Release Inventory Explorer database was queried

from the EPA’s website. Beginning in 1986, as part of the Emergency Planning and Community Right-to-know Act (EPCRA),
certain industries as well as federal facilities have been required to report the locations and quantities of chemicals stored
on-site to state and local governments in order to help communities prepare to respond to chemical spills and similar
emergencies. According to the EPA Toxic Release Inventory Program, EPCRA Section 313 requires the EPA and the States
to annually collect data on releases and transfers of certain toxic chemicals from industrial facilities and make the data
available to the public as part of the Toxics Release Inventory. In 1990 Congress passed the Pollution Prevention Act that
required that additional data on waste management and source reduction activities be reported under the TRI program.

For the 2021 HMP update, the TRI database was queried for the years 2013 through 2019 for Union County. The results
of the query can be found in the 2021 HMP update. The total onsite and off-site disposal or releases is reported in pounds
and includes facilities for all industries and chemicals in Union County.

The details for each year can be found by querying the TRI Explorer database within the EPA’s website. To query the
database, navigate to the EPA -TRI home page located at http://www.epa.gov/tri and select “Get TRI Data” from the menu
on the left side of the page. Then select the link “TRI Explorer” and “Facility” from the report menu.

The reduction in releases for Union County can also be show graphically by displaying the TRI trend for a list of core
chemicals during the period 1987 to 2012. For standard comparison purposes, the core chemical list excludes chemicals
that have been added or removed within the reporting period. The core chemical restriction is applied to all RTK bar charts
that display yearly trends. Figure 7.23-1 Union County Toxic Release Inventory Trend: 2014-2023 illustrates that from
2014 to 2023 fluctuated somewhat but the trend remained fairly constant. The 2016 plan update reported the trend from
the 1980s to 2011. That plan showed that the pounds released in Union County dramatically reduced from the peak in
1987 and 1988. The downward trend continued in the 1990’s and 2000’s, remaining fairly consistent for years 2005 - 2011.
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Figure 7.23-1 Union County Toxic Release Inventory Trend: 2014- 2023
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For the 2026 HMP update, the TRI database was queried for the years 2020 through 2023 for Union County. The results
have been aggregated by jurisdiction rather than by year and are reported in Table 7.23-3 Union County Toxic Release
Inventory: 2020-2023 Summary of On-Site and Off-Site Reported, Disposed of, or Otherwise Released (in Pounds).
Please note that only jurisdictions with facilities identified in the TRl database are reported. During the 6-year period from
2020 to 2023, Union County facilities released nearly 15 million pounds. The highest quantity of release during this time
period was in Linden City, with over 14 million pounds released in this jurisdiction alone.

Table 7.23-3 Union County Toxic Release Inventory: 2020 - 2023
Summary of On-site and Off-Site Reported, Disposed of, or Otherwise Released (in Pounds)

Jurisdiction Total On-Site Release (Pounds)  Total Off-Site Release (Pounds) Total On- and Off-Site Release (Pounds)
Clark Township 6,073 62 6,135
Elizabeth City 1,945 717,265 719,210
Kenilworth Brough 8,893 1,845 10,738
Linden City 13,647,955 621,441 14,269,396
Rahway City 6,830 781 7,611
Roselle borough 8 16,263 16,271
Union Township 13,160 5,139 18,299
Watchung Borough 6 - 6
Union County Total 13,684,869 1,362,796 15,047,665

Source: US EPA — Toxic Release Inventory Database, November 2020

7.23.4 PROBABILITY OF FUTURE OCCURRENCES

Based on the intensity of mixed land use in Union County (including heavy industrial and commercial uses), the likelihood
that hazardous material incidents will continue to occur is high within the planning area, particularly in the eastern areas
of Linden and Rahway, where there is a great deal of materials and infrastructure related to the chemical industry.
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7.23.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
According to the State HMP, hazardous materials release incidents are non-natural and therefore are not directly impacted

by climate change. While secondary impacts like excessive heat on containers may be exacerbated by climate change,
normal temperature fluctuations can have a similar impact on the potential for hazardous materials release.

7.23.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

A fixed-site hazardous materials release can have severe consequences for the built environment, infrastructure, and
community lifelines. When dangerous substances escape from industrial facilities, storage sites, or chemical plants, they
can corrode buildings, contaminate water systems, and disrupt essential services.

In terms of the built environment, hazardous chemicals can degrade construction materials, leading to weakened
structures and unsafe conditions. Contaminated soil and air pollution can accelerate deterioration in buildings and public
spaces, making cleanup and restoration expensive and time-consuming.

Infrastructure such as utility systems may be severely affected. Toxic spills can infiltrate underground pipelines and water
supply networks, making them unsafe for public use. Chemical contamination can force closures of transportation routes,
disrupt power grids, and damage wastewater treatment systems, leading to long-term operational challenges.

POPULATION AND ECONOMY

While there is potential for all residents of Union County to be adversely affected by hazardous materials releases, the
majority of the risk is for those who are near potential release sites when events occur. The near- and long-term
implications of exposure to hazardous materials depend on the type, concentration and amount of material to which
someone is exposed. Other risk factors include the duration of the exposure and the time required to receive treatment.

There are significant and potential long-term damages associated with this hazard, although these must be characterized
on a case-by-case basis, depending on a range of factors. This hazard was prioritized by the Steering Committee as high,
because the County has numerous sites where unintentional releases are at least possible. There are no significant
vulnerabilities to structures from hazardous materials releases.

ECOSYSTEMS AND NATURAL ASSETS

A fixed-site hazardous materials release has the potential to contaminate soil, water, and air, harming ecosystems and
reducing biodiversity. The impact varies based on the type of contaminant and the environmental conditions surrounding
the site. Heavy metals, petroleum products, and toxic chemicals can remain in the ground for decades, requiring extensive
remediation. These substances can poison wildlife, disrupt food chains, and degrade natural habitats. Polluted waterways
cause fish kills and unsafe drinking water, while soil contamination affects plant growth and agriculture.

7.24 HAZARDOUS MATERIALS RELEASE — TRANSPORTATION INCIDENTS
7.24.1 HAZARD DESCRIPTION
Hazardous materials release-transportation incidents refer to uncontrollable releases of hazardous materials during

transport, which pose a risk to health, safety, property, and the environment. Small-scale incidents— those that require a
response and implementation of evacuation procedures or other protective actions-are somewhat common along major
US highways but can also occur through other modes of transportation including rail, water transport (shipping and
ferries), air, and pipelines.

As described in Section 7.22 Hazardous Materials Release-Fixed Site, hazardous materials come in the form of explosives,
flammable and combustible substances, poisons, and radioactive materials. These substances are most often released as
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a result of transportation accidents or because of chemical accidents in plants. Hazardous materials in various forms can
cause death, serious injury, long-lasting health effects, and damage to buildings, homes, and other property. Many
products containing hazardous chemicals are used and stored in homes routinely. These products are also shipped daily
on the nation's highways, railroads, waterways, and pipelines.

Data collected by the United States Department of Transportation (USDOT) in Table 7.24-1 Hazardous Material Incidents
by Transportation Mode Totals, 2015-2024 below shows that transportation related hazardous materials incidents are
much more likely to occur on highways than through any other mode of transportation.

Table 7.24-1 Hazardous Material Incidents by Transportation Mode Totals, 2015-2024

Mode of Transportation Number of Incidents Associated Deaths Associated Injuries Damages
Air 15,234 0 78 $2,585,059
Highway 206,155 64 985 $495,275,840
Railway 4,501 0 361 $1,143,870,218
Water 89 0 19 $5,860,143
Total 225,979 64 1,443 $1,647,591,260

Source: Hazardous Materials Information System, USDOT, 2025.

7.24.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

In Union County, hazardous materials are transported along state and county highways, railways, utility transmission
pipelines and vessels traveling navigable waterways. In addition, chemicals can also be transported throughout Union
County and the region by air transportation. As shown in the list of past occurrences, the county is most vulnerable from
accidents related to surface transportation mainly along Interstate 95 (NJ Turnpike).

A one-mile radius around major transportation routes is often delineated as areas of risk if a hazardous materials incident
occurs on a roadway. This demonstrates that residents and businesses near these roadways are also at risk, as chemical
spills on transportation routes can impact the immediate vicinity via land, water, or air. However, incidents are not
contained to these areas. There are often secondary impacts on the community following such an incident, including
significant traffic congestion due to closed roadways.

EXTENT AND MAGNITUDE

Similar to the fixed site hazardous material releases, the severity of a hazardous material release relates primarily to its
impact on human safety and welfare and on the threat to the environment. Releases are generally measured by volume
and specific characteristics of the material in question.

Threat to Human Safety and Welfare
e Poisoning of water or food Source and/or supply
e Presence of toxic fumes or explosive conditions
e Damage to personal property
e Need for the evacuation of people
o Interference with public or commercial transportation
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Threat to the Environment
Injury or loss of animals or plants or habitats that are of economic or ecological importance such as commercial, recreation
or subsistence fisheries (marine plants, crustaceans, shellfish, aquaculture facilities) or livestock; seal haul outs; and
marine bird rookeries

e Impact to recreational areas such as public beaches

e Impact to ecological reserves, forests, parks, archaeological and cultural sites

One method of classifying incident severity is by ranking from 1 to 4, with a “Level 1” incident considered minor; a “Level
2”, moderate; a “Level 3,” major; and a “Level 4” severe. Thresholds depend on the sort of incident and hazards. Incidents
categorized as minor or moderate are often associated with known hazardous materials and limited in the area impacted.
Incidents categorized as major or severe are typically associated with a fire, explosion, or toxic cloud that impacts a large
area, possibly disrupting essential services. Events of this magnitude present an immediate danger to the public,
potentially causing deaths and injuries and may require the evacuation of large numbers of the population. Emergency
response by local agencies will require assistance from outside resource to adequately respond to the incident.

7.24.3 PREVIOUS OCCURRENCES AND LOSSES

In order to identify past hazardous material transportation incidents for Union County, the USDOT Pipeline and Hazardous
Materials Safety Administration (PHMSA) Hazmat Incident Report Tool was used to determine previous occurrences of
hazardous materials release in Union County. PHMSA tracks hazardous materials incidents and reports incident data and
summary statistics for current and previous years based on Hazardous Materials Incident Report Form 5800.1. The Hazmat
Incident Report Tool was queried for hazardous materials release incidents during transportation in Union County, NJ.
There have been 915 hazardous materials incidents in Union County from November 1989 to May 20, 2025. Of these
incidents, 722 have occurred in Elizabeth City and 113 in Linden City. There have been no injuries or fatalities during this
time. Of these incidents, 701 have occurred on highways, 141 have occurred in water travel, 34 have occurred on rail and
34 have occurred during air travel.

Please note that Table 7.24-2 USDOT PHMSA Hazardous Materials Incident Report Summary for Union County, 1989-
May 2025 only includes municipalities in which there have been historical hazardous materials incidents.

Table 7.24-2 USDOT PHMSA Hazardous Materials Incident Report Summary for Union County, 1989-May 2025

Jurisdiction ‘ Number of Incidents Total Damages
Berkeley Heights Township 1 $10.00
Clark Township 3 $271,500.00
Cranford Township 2 $60,348.00
Elizabeth City 722 $1,137,764.00
Hillside Township 10 $340,950.00
Kenilworth Borough 10 $38,585.00
Linden City 113 $342,778.00
New Providence Borough 1 $2,005.00
Plainfield City 3 $7,551.00
Rahway City 18 $30,666.00
Roselle Borough 1 $2,600.00
Springfield Township 2 $65,200.00
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Jurisdiction ‘ Number of Incidents Total Damages
Summit City 3 $51,301.00
Union Township 26 $129,753.00

Union County Total 915 $2,481,011.00

Source: USDOT PHSA, 2025. Hazmat Incident Report Tool.

7.24.4 PROBABILITY OF FUTURE OCCURRENCE
As shown in the previous occurrences section, the main transportation mode experiencing hazardous material release is

roadways. As northeastern New Jersey, and Union County, continue to grow and maintain their importance as part of a
transportation corridor, the likelihood for transportation-related hazardous materials releases will continue to grow.

7.24.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Please refer to section 7.22.5 Potential Effects of Climate Change.

7.24.6 VULNERABILITY ASSESSMENT

BUILT ENVIRONMENT, INFRASTRUCTURE AND COMMUNITY LIFELINES

A hazardous materials release during transportation can cause widespread damage to buildings, roads, and essential
infrastructure. Hazardous spills can cause fires, explosions, or chemical contamination that damages buildings, roads, and
nearby properties. There are no significant vulnerabilities to structures from hazardous materials releases, however,
infrastructure such as highways, railways, and bridges can be shut down due to contamination, disrupting supply chains
and transportation networks. Waterways affected by spills may require extensive cleanup, and toxic runoff can infiltrate
drinking water sources. Community lifelines such as emergency responders and health services be overwhelmed by the
incident. First responders must coordinate containment efforts while managing potential evacuations.

POPULATION AND ECONOMY

While there is potential for all residents of Union County to be adversely affected by hazardous materials releases, the
majority of the risk is for those who are near potential release sites when events occur. The near- and long-term
implications of exposure to hazardous materials depend on the type, concentration and amount of material to which
someone is exposed. Other risk factors include the duration of the exposure and the time required to receive treatment.

There are significant and potential long-term damages associated with this hazard, although these must be characterized
on a case-by-case basis, depending on a range of factors. This hazard was prioritized by the Steering Committee as high,
because the County has numerous sites where unintentional releases are at least possible.

ECOSYSTEMS AND NATURAL ASSETS

A transportation related hazardous materials release has the potential to contaminate soil, water, and air, harming
ecosystems and reducing biodiversity. The impact varies based on the type of contaminant and the environmental
conditions surrounding the release site. Heavy metals, petroleum products, and toxic chemicals can remain in the ground
for decades, requiring extensive remediation. These substances can poison wildlife, disrupt food chains, and degrade
natural habitats. Polluted waterways cause fish kills and unsafe drinking water, while soil contamination affects plant
growth and agriculture.
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7.25 NUCLEAR HAZARDS
7.25.1 HAZARD DESCRIPTION
Nuclear hazards and incidents generally refer to incidents involving (1) the release of significant levels of radioactive

materials or (2) exposure of workers or the general public to radiation. The primary concerns following a nuclear incident
or accident is the public health impact from direct exposure to a radioactive plume, inhalation of radioactive materials,
ingestion of contaminated food, water and milk, and long term exposure to deposited radioactive materials in the
environment that may lead to either acute (radiation sickness or death) or chronic (cancer) health effects.

7.25.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

New Jersey has three operating nuclear power plants located within the State. These facilities include the Salem Nuclear
Generating Station Unit 1 and Unit 2, and Hope Creek Nuclear Generating Station All three stations are located in the
south of the state. Oyster Creek Nuclear Generating Station in Ocean County stopped generation in the fall of 2018. Most
of Union County was within the 50-mile ingestion pathway zone of the Indian Point Energy Center in Buchanan, New York,
however that facility was permanently shut down in 2021. Regardless, decommissioned nuclear plants can still present
challenges with the potential to impact communities.

EXTENT AND MAGNITUDE

The U.S. NRC encourages the use of Probabilistic Risk Assessments (PRA) to estimate quantitatively the potential risk to
public health and safety considering the design, operations, and maintenance practices at nuclear power plants. PRAs
typically focus on accidents that can severely damage the core and that may challenge containment.

The New Jersey Office of Emergency Management (NJOEM) and the DEP have developed a State Radiological Emergency
Response Plan with consultation from other state agencies and according to all relevant guidelines established by the
Federal Emergency Management Agency (FEMA) as required by the Radiation Accident Response Act (N.J.S.A. 26:2D-37
et seq. effective October 27, 1981). The Plan includes a 10-Mile Emergency Planning Zone (EPZ) defined as the area with
a radius of approximately 10 miles around a nuclear power generating station. The 10 Mile EPZ considers potential adverse
public health impacts for the Plume Exposure Pathway based on the potential for acute health effects due to radiation
exposure from a catastrophic accident at a nuclear power generating station. The Plan also includes provisions for the 50
Mile Ingestion Pathway Emergency Planning Zone where additional public health impacts must be considered for long
term or chronic health effects that could result from the direct exposure to deposited radioactive materials or from
consumption of contaminated food, water and milk. The exact size and configuration of the 10 mile and 50 mile EPZ may
vary in relation to local emergency response capabilities, topography, road networks and political boundaries (Baldauf
[DEP], 2013).

The nuclear industry has adopted pre-determined, site-specific Emergency Action Levels (EAL). The EALs provide the
framework and guidance to observe, address, and classify the severity of site-specific incidents and conditions that are
communicated to off-site emergency response organizations (Nuclear Regulatory Commission, 2008). Additional EALs
specifically deal with issues of security, such as threats of airborne attack, hostile action within the facility, or facility attack.
These EALs ensure that appropriate notifications for the security threat are made in a timely manner.

Each facility is also equipped with a public alerting system, which includes a number of sirens to alert the public located
in the Plume Ingestion Pathway EPZ. This alerting system is activated by the counties of each specific EPZ. Emergency
notifications and instructions are communicated to the public via the Emergency Alert System as activated by the NJOEM
Emergency Operations Center. State officials also have the capability to send emergency messages as text messages to
mobile devices.
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7.25.3 PREVIOUS OCCURRENCES AND LOSSES
No major nuclear incidents have occurred in New Jersey. In the past there have been two alerts at Oyster Creek and one

alert at Salem/Hope Creek site (Christiansen [NJEOM] 2013).

7.25.4 PROBABILITY OF FUTURE OCCURRENCES
Three major nuclear reactor accidents have occurred in the history of civil nuclear power: Three Mile Island, Chernobyl,

and Fukushima. Since the Three Mile Island accident, nuclear power has become heavily regulated; however, as with any
industrial activity, it is not entirely risk-free. Incidents and accidents may happen that will lead to continued improvements
in safety (Word Nuclear Association, 2013).

7.25.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Power plants located along the shore may be vulnerable to the impacts of Climate Change and Sea Level Rise. Specifically,

Salem Nuclear Power Plant is the nation's second-largest nuclear generating complex located on the eastern shore of the
Delaware River, known as Artificial Island. According to John Vidal, “flooding can be catastrophic to a nuclear power plant
because it can knock out its electrical systems, disabling its cooling mechanisms and leading to overheating and possible
meltdown and a dangerous release of radioactivity” (Vidal, Hakai Magazine, 2018).

7.25.6 VULNERABILITY ASSESSMENT

IMPACTS

The potential public health impacts are greatest at locations nearest to the point of release from the nuclear power
generating station. For planning purposes, a 10 Mile Emergency Planning Zone has been established as the area where
the population has the potential to receive acute radiation doses from major releases of radiation from a catastrophic
accident. The exposure pathways that are considered for the Early Phase of a nuclear accident are from direct radiation
exposure to gamma radiation in the radioactive plume, inhalation of radioactive particles while submersed in a radioactive
plume and from exposure to deposited radioactive materials on the ground. The Early Phase of an emergency may last
anywhere from hours to days (Baldauf [DEP], 2013).

Consideration of the impact of deposited radiation in the environment begins with the Intermediate Phase. During this
time, the public exposure pathways assessed are from prolonged exposure to deposited radioactive materials and from
the ingestion of food, water, and milk that has become contaminated from deposited radioactive materials. Consideration
is given to potential chronic health effects of long-term exposure to and ingestion of radioactive materials. For planning
purposes, a 50 Mile Ingestion Planning Zone is established for this phase of the accident. The Intermediate phase of an
accident may last from weeks, to months or years depending on the severity of the accident and the extent of the
dispersion of radioactive materials in the environment (Baldauf [DEP], 2013).

There is often warning that a nuclear accident has occurred or has the potential to occur. Nuclear facilities must notify the
appropriate authorities in the incident of an accident. The Nuclear Regulatory Commission uses four classification levels
for nuclear incidents (Nuclear Regulatory Commission, 2008):

. Unusual Event: Under this category, incidents are in process or have occurred that indicate potential
degradation in the level of safety of the plant. No release of radioactive material requiring off-site response
or monitoring is expected unless further degradation occurs.

. Alert: If an alert is declared, incidents are in process or have occurred which involve an actual or potential
substantial degradation in the level of safety of the plant. Any releases of radioactive material from the plant
are expected to be limited to a small fraction of the United States Environmental Protection Agency (USEPA)
Protective Action Guides (PAG).
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o Site Area Emergency: A site area emergency involves incidents in process or which have occurred that result
in actual or likely major failures of plant functions needed for protection of the public. Any releases of
radioactive material are not expected to exceed the USEPA PAGs except near the site boundary.

o General Emergency: A general emergency involves actual or imminent substantial core damage or melting of
reactor fuel with the potential for loss of containment integrity. Radioactive releases during a general
emergency can reasonably be expected to exceed the USEPA PAGs for more than the immediate site area.

Communities across the United States use outdoor warning sirens for many purposes. Sirens are used to warn the public
of many hazards including fires, flooding, and other events that warrant public notifications. For the Oyster Creek EPZ,
when activated, sirens will emit a three-minute steady sound. If sirens are heard, residents should tune to one of the
Emergency Alert System (EAS) stations. The siren network is tested annually with a full activation. A monthly test is also
conducted which operates the sirens individually or collectively for less than a minute (Exelon Generation, 2013). For the
Salem and Hope Creek EPZ, when activated, sirens will emit a three- to five-minute siren. If sirens are heard, residents
should tune to one of the Emergency Alert System (EAS) stations (PSEG Nuclear LLC 2013).

The impact on the environment that a radiological event will have depends on where the event is located and the extent
of irradiation. The animals, plants and other wildlife surrounding the radiological event will certainly be impacted.
Underground water and soil can become contaminated when exposed to radiological material.

EXPOSURE AND DAMAGES

To understand risk, the assets exposed within the hazard area are identified. For the nuclear hazard, power plant data
compiled by the U.S. Energy Information Administration and associated 10- and 50-mile buffers were used as the hazard
areas to assess risk. Please note these hazard areas are considered approximate and should be treated as such.

As discussed earlier, the release of dangerous levels of radiation could impact the health and safety of the population
located near the nuclear power plant. Populations that reside within the 10-mile EPZ as well as the 50-mile ingestion
pathway zone are considered vulnerable. Union County is not within 50 miles of any active nuclear facility.

7.26 PANDEMIC
7.26.1 HAZARD DESCRIPTION
A pandemic is a global outbreak of disease. Pandemics happen when a new virus emerges to infect people and can spread

between people sustainably. Because there is little to no pre-existing immunity against the new virus, it spreads
worldwide. Conversely, an epidemic is much more limited in effect and impact and is usually restricted to one locale (CDC,
2020).

In New Jersey, a municipality in which a pandemic occurs bears the first and primary responsibility to control the epidemic.
Pandemics that remain uncontrolled warrant local mutual aid from neighboring municipal and/or county and state
resource. If the epidemic remains beyond the capabilities of local law enforcement agencies alone, limited state police
assistance may be requested. If the restoration of public health is beyond local, county, and state abilities, the Governor
may declare a State of Emergency calling on Federal and worldwide support.

This section discusses some of the most severe global disease outbreaks that affected New Jersey within the last 100
years.
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Foodborne Disease Outbreaks

Food-borne illness is caused by consuming contaminated foods or beverages. Many different disease-causing microbes or
pathogens can contaminate foods, so there are many different types of food-borne illnesses. Food-borne illness, caused
by a variety of bacteria, viruses, and parasites, can be caused by consuming improperly prepared food items, poor hygiene
among food handlers, or contamination in food processing facilities or farms. (NJDOH, 2020).

Mumps
Mumps is a contagious disease that is caused by a virus. It typically starts with a few days of fever, headache, muscle
aches, tiredness, and loss of appetite (CDC, 2020).

Norovirus

Norovirus is a very contagious virus that spreads easily and causes vomiting and diarrhea in people. People with norovirus
illness can shed billions of norovirus particles however only a few virus particles can make other people sick. The norovirus
is not related to Influenza. (CDC, 2020).

Influenza

Influenza, known as the flu, comes in four type of viruses: A, B, C and D. Human influenza A and B viruses cause seasonal
epidemics of disease (known as the flu season) almost every winter in the United States. Influenza A viruses are the only
influenza viruses known to cause flu pandemics. Pandemics happen when new (novel) influenza A viruses emerge which
are able to infect people easily and spread from person to person in an efficient and sustained way (CDC, 2020).

West Nile Virus

West Nile Virus is the leading cause of mosquito-borne disease in the continental United States. There are no vaccines to
prevent or medications to treat the virus in people. Fortunately, most people infected do not feel sick. About 1in 5 people
who are infected develop a fever and other symptoms. About 1 out of 150 infected people develop a serious, sometimes
fatal, illness (CDC, 2020).

Zika Virus

Zika Virus disease is caused by the Zika virus, which is spread to people primarily through the bite of an infected mosquito.
The illness is usually mild with symptoms lasting up to a week, and many people do not have symptoms or will have only
mild symptoms. However, Zika virus infection during pregnancy can cause a serious birth defect called microcephaly and
other severe brain defects (CDC, 2020).

Coronavirus

Three versions of the coronavirus have affected New Jersey in the last two decades; Severe Acute Respiratory Syndrome
(SARS-CoV), Middle East Respiratory Syndrome (MERS-CoV), and “SARS-CoV-2” also named Coronavirus Disease 2019
(COVID-19). Coronaviruses are a large family of viruses that are common in people and many different species of animals,
including camels, cattle, cats, and bats. Animal coronaviruses can infect people and then spread between people, which
is how SARS, MERS, and COVID-19 originated (CDC, 2020).

. SARS was first reported in Asia in February 2003 and spread to more than two dozen countries in North
America, South America, Europe, and Asia before the SARS global outbreak of 2003 was contained. SARS
causes mild to moderate upper respiratory tract illness in humans, including the common cold. No single
medicine can effectively treat SARS. Different types of treatment regimens have been used for people who
are severely ill and hospitalized including antibiotics, antivirals and steroids. Currently, there is no known SARS
transmission anywhere in the world (CDC, 2020).
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. MERS was first reported in Saudi Arabia in September 2012, however after further investigation, the first
known cases of MERS occurred in Jordan in April 2012. Most MERS patients developed severe respiratory
illness with symptoms of fever, cough and shortness of breath. About 3 or 4 out of every 10 patients reported
with MERS have died (CDC, 2020).

o COVID-19 was first detected in Wuhan, Hubei Province, China and which has now been detected in more than
150 locations internationally, including in the United States. The complete clinical picture with regard to
COVID-19 is not fully known. Reported ilinesses have ranged from very mild (including some with no reported
symptoms) to severe, including illness resulting in death. While information so far suggests that most COVID-
19 illness is mild, a report out of China suggests serious illness occurs in 16% of cases. Older people and people
of all ages with severe chronic medical conditions, such as heart disease, lung disease, and diabetes, seem to
be at higher risk of developing serious COVID-19 illness. On March 11, 2020, the COVID-19 outbreak was
characterized as a pandemic by the World Health Organization. (CDC, 2020).

7.26.2 LOCATION, EXTENT AND MAGNITUDE
LOCATION
This section covers common ways diseases are transmitted over a wide geographic area.

Foodborne Disease Outbreaks

Many outbreaks are local in nature. They are recognized when a group of people realize that they all became ill after a
common meal. However, outbreaks are increasingly being recognized that are more widespread, that affect persons in
many different places, and that are spread out over several weeks (NJDOH, 2020).

Mumps

Although the Measles, Mumps, and Rubella (MMR) vaccine helps limit the size, duration, and spread of mumps outbreaks,
they can still occur in communities of people who previously had one or two doses of the MMR vaccine. This is particularly
common in close-contact settings including households, schools, universities, athletics teams and facilities, church groups,
workplaces, and large parties and events (CDC, 2020).

Norovirus

Anyone can get infected and sick with norovirus. The virus is spread by accidently getting tiny particles of feces or vomit
from an infected person by direct contact with an infected person, consuming contaminated food or water, and/or
touching contaminated surfaces then putting your unwashed hands in your mouth (CDC, 2020).

Influenza

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.

West Nile Virus
West Nile Virus is most commonly spread to people by the bite of an infected mosquito. Cases of West Nile Virus occur
during mosquito season, which starts in the summer and continues through fall.

Zika Virus

Zika is spread mostly by the bite of an infected Aedes species mosquito. These mosquitoes bite during the day and night.
Zika can be passed from a pregnant woman to her fetus. Infection during pregnancy can cause certain birth defects. The
virus is also spread through sex and blood transfusions, although blood transfusion transmittal has not been confirmed
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(CDC, 2020). New Jersey is particularly vulnerable to travel-related cases because there is a significant segment of residents
who travel back and forth to Puerto Rico, where a National Emergency was declared in 2016 due to the virus.

Coronavirus

COVID-19 spreads when an infected person breathes out droplets and very small particles that contain the virus. Other
people can breathe in these droplets and particles, or these droplets and particles can land on others' eyes, nose, or
mouth. In some circumstances, these droplets may contaminate the surfaces they touch. Anyone infected with COVID-19
can spread it, even if they do NOT have symptoms. COVID-19 can even spread from people to animals in some situations.
Factors such as close contact, poor ventilation, lack of masking, and prolonged exposure increase the risk of transmission
(CDC 2025).

EXTENT AND MAGNITUDE

The exact size and extent of an infected population depends on how easily the iliness 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 such as Union County. The transmission rate of infectious diseases will
depend on the mode of transmission of a given illness.

The magnitude of a pandemic may be exacerbated by the fact that an influenza pandemic will cause outbreaks across the
United States, limiting the ability to transfer assistance from one jurisdiction to another. Additionally, effective
preventative and therapeutic measures, including vaccines and other medications, will likely be in short supply or will not
be available.

During a pandemic wave in a community, during a six to eight-week outbreak, between 25% and 30% of persons will
become ill. Among working-aged adults, illness attack rates will be lower than in the community as a whole. A CDC model
suggests that at the peak of pandemic disease, about 10% of the workforce will be absent because of illness or caring for
an ill family member.

In 1999, the WHO Secretariat published guidance for pandemic influenza and defined the six phases of a pandemic.
Updated guidance was published in 2009 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.

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. Refer to the
State HMP section 4.22 for the Federal and New Jersey Pandemic Phases and Situations in detail.

VACCINATION RATES IN UNION COUNTY

In Union County, approximately 92.6% of children in Pre-K, Kindergarten, First Grade, Sixth Grade, and Transfers were
immunized during the 2023-2024 school year, down slightly from 93.2% during the 2022-2023 school year according to
the New Jersey Department of Health Communicable Disease Service Annual Immunization Status Reports. Of all students,
approximately 2.3% were granted Provisional Admittance, 2.4% claimed a Religious Exemption, 2.5% were deemed Out
of Compliance and 0.2% of enrolled children claimed a Medical Exemption.

7.26.3 PREVIOUS OCCURRENCES AND LOSSES
Table 7.26-1 Previous Pandemic Occurrences provides details on pandemic events that have impacted New Jersey.
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Table 7.26-1 Previous Pandemic Occurrences

Date(s) of
Event

1918-1919

Event Type

1918 “Spanish”
Influenza
Pandemic

Area
Affected

Statewide

Description

The influenza pandemic of 1918-1919 caused between 20 and 40 million deaths, more than
World War I. This pandemic has been cited as the most devastating pandemic in recorded
history. More people died of influenza in a single year than in the four years of the Black
Death Bubonic Plague from 1347 to 1351. By September 27, 1918, the State health officer
announced that the disease “was unusually prevalent” throughout New Jersey. The State was
reporting that 2,000 cases had been reported in the preceding three days. On October 10,
State officials formally banned all public gatherings. By October 15, officials had reported
88,256 cases of influenza. By the October 22, State authorities estimated that there were at
least 149,540 cases, with 4,398 deaths being officially reported. On October 22, the pandemic
peaked in New Jersey. On that day, there were 7,449 new cases and 366 deaths. The situation
slowly improved after the third week of October.

1999-2002

West Nile Virus
Outbreak

Statewide

WNYV was identified in New York City in 1999, and spread rapidly across the United States,
with human disease documented in 39 states and the District of Columbia. In 2002, WNV
spread westward and activity was reported in all but six states (Arizona, Utah, Nevada,
Oregon, Alaska, and Hawaii) and triggered the largest human arboviral encephalitis epidemic
in U.S. history. From June 10 to December 31, 2002, there were 4,156 cases of WNV
(including 284 deaths) reported in 39 states and the District of Columbia.

2002-2003

SARS
coronavirus
(SARS-CoV)

Statewide

SARS coronavirus (SARS-CoV) — virus identified in 2003. SARS-CoV is thought to be an animal
virus from an as-yet-uncertain animal reservoir, perhaps bats, that spread to other animals
(civet cats) and first infected humans in the Guangdong province of southern China in 2002.
SARS affected 26 countries and resulted in more than 8,000 cases in 2003. Since then, a small
number of cases have occurred as a result of laboratory accidents or, possibly, through
animal-to-human transmission (WHO, 2020).

04/15/2009

Global HIN1
Pandemic

Statewide

The first novel HIN1 patient in the United States was confirmed April 15, 2009. The second
patient was confirmed on April 17, 2009. On April 22, the CDC activated its Emergency
Operations Center to better coordinate the public health response. On April 26, 2009, the U.S.
government declared a public health emergency and began actively and aggressively
implementing the country’s pandemic response plan. By June 19, 2009, all 50 states in the
United States reported novel HIN1 infection. On June 11, 2009, the WHO signaled that a
global pandemic of HIN1 was underway by raising the worldwide pandemic alert level to
Phase 6. At the time, more than 70 countries had reported cases of novel influenza A (HIN1)
infection. In total there were 18,306 lab-confirmed deaths as a result of HIN1 worldwide. In
the United States between April 2009 and August 2009 there were 9,079 cases that required
hospitalization and 593 deaths. In New Jersey, cases were widespread in July 2009, with 1,414
confirmed cases and 15 deaths.

January —
2/1/2011

Escherichia coli
0157:H7

N/A

Between January 10 and February 15, 2011, a total of 14 persons were infected with the
outbreak strain of Escherichia coli 0157:H7 were reported in five states, including two reports
in New Jersey. Three of the 14 were hospitalized; no deaths occurred. The outbreak was
associated with Lebanon bologna.

February —
September
2011

Salmonella
Heidelberg

N/A

Between February 27 and September 13, 2011, a total of 136 persons infected with the
outbreak strain of Salmonella Heidelberg were reported from 34 states, including one report
in New Jersey. lll persons ranged in age from less than one year old to 90years old. Thirty-
seven people were hospitalized; one death was reported.

April —
November
2011

Salmonella
Heidelberg

N/A

Between April 1 and November 17, 2011, a total of 190 ilinesses occurred due to Salmonella
Heidelberg that was linked to kosher broiled chicken livers. Sixty-two of those illnesses were
reported in New Jersey. Il person’s ages ranged from less than 1 year old to 97 years old.
Thirty of the infected people were hospitalized.

7.0-157
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LR B C Event Type Area Description
Event Affected
8/1/2011 Salmonella N/A A total of 43 individuals infected with the outbreak strain of Salmonella Enteritidis were
Enteritidis reported from five states, including two cases in New Jersey. lll persons ranged in age from
less than one year old to 94 years old. Two patients were hospitalized; no deaths occurred.
The outbreak was linked to Turkish pine nuts purchased from bulk bins at Wegmans grocery
stores.
January — Salmonella N/A Between January 4 and June 26, 2012, a total of 49 individuals (human) were infected with
June 2012 Infantis the outbreak strain of Salmonella Infantis linked to multiple brands of dry dog food produced
by Diamond Pet Foods produced at a facility in Gaston, South Carolina. Ten people were
hospitalized; there were no deaths. Twenty states reported an outbreak, including two cases
in New Jersey. Ill persons ranged in age from less than 1 year old to 82 years old.
January — Salmonella N/A Between January 1 and July 7, 2012, a total of 425 individuals were infected with the
July 2012 Bareilly and outbreak strain of Salmonella Bareillyand Salmonella Nchanga. Twenty-eight states reported
Salmonella outbreaks, included 46 cases in New Jersey. The outbreaks were associated with an imported
Nchanga frozen raw yellowfin tuna product, known as Nakaochi Scrape, from Moon Marine USA
Corporation. Ill persons ages ranged from less than 1 year old to 86 years old.

March- Salmonella N/A Between March 1, 2012 and September 24, 2012, a total of 195 individuals were infected with
September Infantis, the outbreak strain of Salmonella Infantis, Salmonella Newport, and Salmonella Lille. Twenty-
2012 Salmonella seven states reported an outbreak, including five cases in New Jersey. The outbreak was

Newport, and linked to chicks, ducklings, and other live poultry from Mt. Healthy Hatchery in Ohio. IlI
Salmonella Lille persons ranged in age from less than 1 year old to 100 years old.
March- Listeria N/A Between March 28, and October 6, 2012, a total of 22 individuals were infected with the
October monocytogenes outbreak strain of Listeria monocytogenes. Ricotta salata cheese was the likely source of this
2012 Outbreak outbreak. Thirteen states reported an outbreak, including three cases in New Jersey. Twenty
of the persons infected were hospitalized, nine were related to pregnancy, and three were
diagnosed in newborns. The others ranged from 30 years old to 87 years old.
June- Salmonella N/A Between June 14 and September 21, 2012, a total of 42 individuals were infected with the
September Bredeney outbreak strain of Salmonella Bredeney. The outbreak was linked to Trader Joe’s Valencia
2012 Peanut Butter. Twenty states reported an outbreak, including two cases in New Jersey. IlI
persons ranged in age from less than 1 year old to 79 years old, with a median age of 7 years
old.
July- Salmonella N/A Between July 3and September 1, 2012, a total of 127 individuals were infected with the
September Braenderup, outbreak of Salmonella Braenderup linked to mangoes originating from Agricola Daniella of
2012 Salmonella Sinaloa, Mexico. Fifteen states reported an outbreak, including one case in New Jersey. |l
Typhimurium persons ranged in age from less than 1 year old to 86 years old. Between July 6 and
and Newport September 16, 2012, a total of 261 individuals were infected with the outbreak of Salmonella
Typhimurium and Newport linked to cantaloupe originating from Chamberlain Farms Produce
in Owensville, Indiana. Twenty-four states reported an outbreak, including two cases in New
Jersey. Ill persons ranged from less than one year old to 100 years old.
2012 West Nile Virus Statewide During the summer-fall months of 2012, the worst WNV outbreak in the United States
Outbreak occurred. As of December 11, 2012, 48 states reported WNV infections in people, birds, or
mosquitoes. A total of 5,387 cases of WNV in people, including 243 deaths, have been
reported to CDC. Of these, 2,734 (51%) were classified as neuroinvasive disease (such as
meningitis or encephalitis) and 2,653 (49%) were classified as non-neuroinvasive disease. In
New Jersey, there were 46 positive test results.
2012 Middle East Statewide Health officials first reported the disease in Saudi Arabia in September 2012. Through
Respiratory retrospective (backward-looking) investigations, they later identified that the first known
Syndrome cases of MERS occurred in Jordan in April 2012. So far, all cases of MERS have been linked
(MERS) through travel to, or residence in, countries in and near the Arabian Peninsula. The largest

known outbreak of MERS outside the Arabian Peninsula occurred in the Republic of Korea in
2015. The outbreak was associated with a traveler returning from the Arabian Peninsula (CDC,
2020).
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Date(s) of Event Type Area Description
Event Affected
July- Zika Outbreak Statewide In August 2016 the number of Zika cases reported in New Jersey reached over 100. Two
October counties - Bergen and Passaic - accounted for more than a third of the cases statewide.
2016
2019 2019 Pacific Statewide The New Jersey Department of Health (NJDOH) and local health officials identified 33 cases of
Measles Northwest measles (30 confirmed cases in Ocean County and 3 connected cases in a Passaic County
Outbreak measles household) in an outbreak investigation lasting from October 2018 to January 2019. NJDOH
outbreak and local officials then identified 12 cases of measles in Ocean and Monmouth counties in an
investigation lasting from March 2019 to May 2019. Eight cases were confirmed in Ocean
County and four cases were confirmed in one household in Monmouth County connected to
the Ocean cases. All individuals involved in the more recent outbreak were unvaccinated or
had no documentation of vaccination against measles. There were no measles cases
identified in Union County.
January Coronavirus Statewide The first confirmed case of COVID-19 in the U.S. was in Washington State on January 21,
20, 2020 - Disease 2019 2020; the first confirmed case in New Jersey was reported on March 4, 2020. From March
May 11, (COVID-19) 2020 to August 24, 2023, there have been 2,588,728 confirmed cases of COVID 19 in New
2023* Jersey. During that period, 172,973 people have been hospitalized with confirmed cases and
36,242 have died in deaths associated with COVID-19.

Source: Billings 1997; DHHS 2013; CDC 2008; CDC 2009; WHO 2010; CDC 2011; Laday, 2012; Jaslow, 2012; Rochabrun, 2012;
Rochabrun, Nj.com, 2016; 2012; CDC, 2018

*Note: This date shows the incident period of the New Jersey COVID-19 Pandemic as defined by the FEMA Disaster Declaration.
As of May 28, 2025, people are still becoming infected with COVID-19.

A Closer Look at the COVID-19 Pandemic

On March 9, 2020, Governor Murphy declared a state of emergency and public health emergency in New Jersey. Then, on
March 12, Governor Murphy recommended the cancellation of all public gatherings of more than 250 people in New
Jersey, effective immediately. On March 21, the Governor ordered all non-essential retail businesses in the state to close
until further notice. Over the coming weeks, the Governor continued to announce restrictions on activities throughout
the state to combat the spread of the virus. Schools were moved to virtual platforms and aid organizations were set up.
Mandatory use of face coverings or masks were also imposed to stop the transmission of the disease (Fallon, 2020).

From March 2020 through August 24, 2023, the largest number of confirmed cases of COVID-19 were found in Bergen
County (276,396 cases), Essex County (263,280 cases), and Middlesex County (249,738 cases). The highest rates of COVID-
19 infection include Passaic County (32,495 cases per 100,000 residents), Essex County (30,482 cases per 100,000
residents), and Monmouth County (29,703 cases per 100,000 residents). The highest mortality rates include Ocean County
(519 deaths per 100,00 residents), Passaic County (472 deaths per 100,000 residents) and Essex County (439 deaths per
100,000 residents). During this period, Union County had 29,011 cases per 100,000 residents and 436 deaths per 100,000
residents.

7.26.4 PROBABILITY OF FUTURE OCCURRENCES
It is difficult to predict when the next pandemic will occur and how severe it will be because viruses are always changing.

The United States and other countries are constantly preparing to respond to pandemic. The Department of Health and
Human Services and others are developing supplies of vaccines and medicines. In addition, the United States has been
working with the WHO and other countries to strengthen detection of disease and response to outbreaks. Preparedness
efforts are ongoing at the national, state, and local level (Barry-Eaton District Health Department, 2013).

In New Jersey, the probability for a future pandemic event is dependent on several factors. One factor that influences the
spread of disease is population density. Populations that live close to one another are more likely to spread diseases. As
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population density increases in the State, so too will the probability of a pandemic event occurring. As seen in the COVID-
19 pandemic, the State advised people to practice social distancing of at least six feet from other people to minimize the
spread of the virus.

7.26.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Climate change has the potential to increase the probability of pandemic occurring. While the relationship between

climate change and increase in virus susceptibility is difficult to predict with certainty, there are scientific linkages between
the two. As warm habitats that host insects such as mosquitoes increase, more of the population becomes exposed to
potential virus threats (The Washington Post, 2017). The notion that rising temperatures will increase the number of
mosquitoes that can transmit diseases such as West Nile Virus and Zika among humans (rather than just shift their range)
has been the subject of debate over the past decade. Milder winters can also lead to increasing tick populations and
increase in risk of contracting Lyme disease. 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.

7.26.6 VULNERABILITY ASSESSMENT

IMPACTS

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

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.

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 (NJDOH, 2012). Pandemics are assigned to one of five discrete categories of increasing
severity (Category 1 to Category 5) (NJDOH, 2017). Figure 7.26-1 Pandemic Severity Index illustrates the five categories
of the PSI.
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Figure 7.26-1 Pandemic Severity Index

. Projected The HIN1 outbreak of 2009 is one case where the severity of a virus
CaseR:t?;allty Number of Peaths* outbreak can easily be measured. The severity of illness from the 2009 HIN1
US Population, 2006 influenza flu virus has varied, with the gravest cases occurring mainly among

those populations considered be at highest risk including children, the
elderly, pregnant women, and patients with chronic diseases and reduced
immune system capacity. While most people infected with HIN1 in 2009
have recovered without needing medical treatment, the virus resulted in
some deaths. According to the CDC, about 70% of those who have been
hospitalized with the 2009 H1N1 flu virus in the United States belonged to a
high-risk population group (CDC, 2009).

>2.0% BOEICHLIER >1,800,000 Severity of the threat of pandemic is likely to increase. 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
10-<2.0% RUEICTNE]Y 900,000 - 1,800,001 migration and malnutrition (Harmon, 2010).

Pandemics are inevitable and arrive with very little warning. Air travel could
hasten the spread of a new virus and decrease the time available for
implementing interventions. Outbreaks are expected to occur
simultaneously throughout much of the United States, preventing shifts in
human and material resource. Warning time for any pandemic will depend

<01% _ Category 1 <90,000 on the origin of the virus and the amount of time needed to identify the

Assumes 30% lliness Rate and Unmiti- VirUS.
gated Pandemic Without Interventions

0.5-<1.0% 450,000 - <900,000

0.1% -<0.5% | Category 2 90,000 - <450,000

Source: NJDOH 2012

EXPOSURE AND DAMAGES

The entire county’s population is vulnerable to the effects of a pandemic. Areas with higher population density are more
prone to being exposed to a virus. Additionally, vulnerable populations such as the young and elderly are considered at
higher risk. The most significant impact on critical facilities would be the increase in hospitalization and emergency room
visits that would take place as a result of the outbreak. This would create a greater demand on these critical facilities, their
staff, and resource. CDC’s model estimates an increase of more than 25% in the demand for hospitalization and intensive
care unit services, even in a ‘moderate pandemic’ (United States Department of Health and Human Services, 2005). In
addition to higher demand of critical facility use, it could be anticipated that there would be less employees available to
run facilities. Employees who are unable to come to work would result in a loss of service, impacting the function of critical
facilities. In addition to life and safety, a pandemic would have a significant impact on the economy in Union County. There
is the potential for shutdowns and social distancing requirements such as those experienced during the COVID-19
pandemic which could harm local businesses and lead to an increase in unemployment, especially in the services sector
of the economy.
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7.27 POWER FAILURE
7.27.1 HAZARD DESCRIPTION
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.

7.27.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Power failures in New Jersey are usually localized and are usually the result of a natural hazard event involving high winds
or ice storms. New Jersey’s power systems are overseen by the State of New Jersey 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, and Public Service Electric and
Gas (PSE&G).

Most of the Union County communities are supplied by PSE&G electric utility, while the others (Berkeley Heights, New
Providence and Summit) are serviced by Jersey Central Power & Light. Two communities (Mountainside and Springfield)
are equally serviced by both utilities.

Power systems across the State are supported by a vast network of delivery systems, which bridge the gap between
supplier and customer.

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 2018 —
2023 American Community Survey (ACS), 20,849 occupied housing units across Union County are heated with electricity.
This represents 10.3% of the total occupied housing units in the county.

Aside from the importance of power to heat homes, power is vital to maintain out-of-hospital lifesaving systems for
patients such as oxygen concentrators and ventilation machines. Without power, these individuals will require shelter at
a medical-needs shelter or admission to a hospital.

EXTENT AND MAGNITUDE

Power failures can range in duration and also in the extent of impacts, from minor loss of communication systems at a
facility to catastrophic loss of lifelines such as water and electricity. Utility interruptions usually occur because of, or in
combination with, other emergency or disaster incidents, such as severe weather and flooding, and can exacerbate such
emergencies.

Power failures often result from damage to or electrical hazards within an electric power system. System components
include power generation plants, substations, circuits, switches, transformers, power lines, and power poles. Due to the
varied nature of power outage causes ranging from vehicle accidents to severe weather, utility interruptions can happen
at any time.

Power disruption can lead to significant consequences, including service disruption, disruption to infrastructure
operations, and loss of heat or cooling that can cause further disturbance or injury.
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7.27.3 PREVIOUS OCCURRENCES AND LOSSES

Union County has experienced several widespread power outage incidents. These incidents have been caused by both
natural and non-natural hazards. Recent and significant power outages in the state are summarized in Table 7.27-1
Historical Power Loss Events. It is worth noting that power failure incidents occur frequently, often on smaller scales
associated with high winds, ice storms, and power grid issues. Data were not readily available on the frequency of smaller

power outages across the State.

Table 7.27-1 Historical Power Loss Events

Date(s) of ..
Event t Type Description
The Northeast Blackout of 1965 was a significant disruption in the supply of electricity, affecting parts of
Northeast Ontario in Canada and Connecticut, Massachusetts, New Hampshire, Rhode Island, Vermont, New York, and
11/9/1965 Blackout of New Jersey in the United States. Over 30 million people and 80,000 square miles (207,000 square kilometers)
1965 were left without electricity for up to 12 hours. The cause of the failure was human error that happened days
before the blackout.
. On July 14, 1977, lightning hit two Con Edison transmission lines north of New York City, tripping relays that
New York City . . .
7/14/1977 soon shut down power plants in the New York metropolitan area. Parts of the City were dark for more than 25
Blackout 1977 < .
hours, and there was widespread looting.
The December 1992 Nor’easter produced record-high tides and snowfall across the northeastern United
December Noreaster States. Throughout New Jersey, the Nor’easter damaged about 3,200 homes and caused an estimated $750
10-12, 1992 million in damage. Additionally, the storm left 102,000 customers of Jersey Central Power and Light without
power.
The Northeast Blackout of 2003 was a widespread power outage that occurred throughout parts of the
northeastern and midwestern United States and Canada. The blackout's primary cause was a software bug in
8/14/2003 Northeast .the alarm system at a control r.oom of the IflrstEnergY Corporation in Ohl(?. Affecteq areas in N'ew Jlelrsey
included most of Hudson, Morris, Essex, Union, Passaic, and Bergen Counties, including the major cities of
Paterson and Newark, although some sections of Newark and East Orange still had power, as well as small
sections of Essex and Hudson Counties.
Severe A severe windstorm knocked out power to hundreds of thousands of customers primarily in southwestern
3/14/2010 Windstorm Connecticut as well as parts of Westchester County and Long Island, in New York State, and New Jersey. The
outage lasted as long as six days for some customers in the hardest-hit communities.
A Hurricane Irene caused a power outage to over five million customers throughout the mid-Atlantic and
August 27- Hurricane . . . . . .
northeast regions of the United States. Approximately 1.9 million New Jersey residents were without power as
28,2011 Irene R
a result of this storm.
The 2011 Halloween Nor’easter started as a large low-pressure area that produced unusually early snowfall
2011 . L . .
October 28 - Halloween across the northeastern United States. Snow fell on trees that were often still in leaf, adding extra weight.
30, 2011 Nor’easter Trees and branches that collapsed under the weight of the snow caused considerable damage, particularly to
power lines. In New Jersey, 700,000 customers were without power as a result of the storm.
October 28- Superstorm Superstorm S.andy broug.h.t high winds and.coastal flooding to a large portion of the eastern United St'ates,
leaving an estimated 8 million customers without power. In New Jersey, 2.7 million customers were without
30, 2012 Sandy .
power for a period of several days and weeks.
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Description

Event

11/7/2012

Winter Storm
Athena

A winter storm left thousands across the east coast of the United States without power, adding to the
blackouts after Superstorm Sandy. An estimated 60,000 people lost electricity as the Nor’easter moved
through New Jersey, New York, and Connecticut.

February 8-
9, 2013

Winter
Weather

scattered power outages were reported, mainly in the northern portion of the state, with service restored by
Saturday afternoon.

2/5/2014

Winter
Weather

A major winter storm brought heavy snow and sleet to northwest New Jersey and a wintry mix which included
a significant accumulation of ice to the central third of New Jersey. Snowfall reached one foot in Sussex County
and ice accumulations were as high as half an inch. The snow that was still on the trees from the just concluded
winter storm was a major contributing factor to the power outages. The weight of the snow, then sleet and
freezing rain on limbs all collaborated to cause more tree damage then would have occurred if trees were bare
at the start of the event. It was the worst ice related outages in the Public Service Electric and Gas's service
area since 1999. Public Service Electric and Gas reported about 110,000 of its customers lost power with
Mercer, Burlington and Middlesex Counties most affected. Power was fully restored late in the day on the 7th.
Jersey Central Power and Light reported about 44,000 of its customers lost power with Middlesex and
Monmouth Counties most affected. Power was fully restored on the afternoon of the 6th. One of the hardest
hit municipalities with outages was Lambertville as 40 percent of the city lost power. Atlantic City Electric
reported about 2,000 of its customers lost power.

July 8-10,
2014

Thunderstorm
Wind

A hot and humid air mass and a lee side trough helped trigger a squall line of strong to severe thunderstorms
that moved through New Jersey during the evening of the 8th. The worst wind damage occurred across the
central third of the state. About 80,000 homes and businesses lost power in the state. Hardest hit counties

were Burlington, Gloucester and Monmouth. About 15,200 homes and businesses were without power on the
morning of the 9th and 5,500 overnight on the 9th. Power was fully restored on the 10th.

2/2/2015

Strong Wind

Strong, gusty northwest winds occurred in the wake of a departing and intensifying low pressure system during
the late afternoon into the middle of the evening on the 2nd in New Jersey. Peak wind gusts average around 50
mph and knocked down weak trees, tree limbs and wires. Scattered power outages occurred.

3/20/2015

Winter
Weather

The heaviest snow fell in the central third of the state. It was a heavy, wet snow and the snow did knock down
some weak trees and tree limbs and caused isolated power outages in central New Jersey, primarily in
Burlington County. About 100 homes and businesses were still without power on the morning of the 21st.

10/2/2015
to
10/3/2015

High Wind

In Pennsville (Salem County), a large falling tree limb was the cause of a major power outage that left more
than 3,300 Atlantic City Electric customers in the dark for a couple of hours the evening of the 2nd. Other
scattered power outages also occurred across portions of southern to central New Jersey during the height of
the storm on the 2nd and 3rd.

3/14/2017

Blizzard

Heavy snow and sleet along with strong winds occurred across the rest of Northeast New Jersey. Large trees
fell onto homes in Bergen County and approximately 4,500 power outages resulted from the strong winds and
heavy snow.

8/4/2020

Tropical
Storm lsaias

According to a press release by FirstEnergy Corp., the owners of Jersey Central Power & Light (JCP&L) which
provides electricity to all Union County residents, 788,000 JCP&L customers were impacted by Tropical Storm
Isaias. The press release, dated August 7, 2020, indicated that 221,000 JCP&L customers, including 155,000
customers in Morris, Monmouth, and Union counties, were still without power three days after Isaias impacted
the region. The press release also noted that a majority of customers were expected to receive power by the
evening of August 11, 2020, a week after the storm impacted the region. In a September 28, 2020 statement,
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Date(s) of

E Descripti
Event vent Type escription

Governor Murphy reported that Isaias led to approximately power failure for 1.4 million State residents that
lasted multiple days in many cases. Mass transit was disrupted, and roads were closed due to downed power
lines and trees. Further, water systems were forced to move to alternative power.

8/6/2021 Thunderstorm 111,000 Jersey Central Power & Light (JCP&L) lost power following damaging thunderstorms that swept
wind through the northern and central parts of the state.
8/19/2024 Thunderstorm | Over 600 residences in and around Union Township were without power for nearly 24 hours after a large oak

Wind tree fell and brought down wires and at least one utility pole near the Union Township Middle School.

Source: State HMP, First Energy (August 7, 2020) Media Advisory - Tropical Storm Isaias Update, State of New Jersey Office of
Governor Phil Murphy Transcript: September 28, 2020 Coronavirus Briefing Media

7.27.4 PROBABILITY OF FUTURE OCCURRENCES

While the probability of future power failure incidents in Union 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.
As shown in Table 7.27-1, it can be anticipated that multiple power outage events caused by natural hazards can happen
inayear. It is more difficult to predict the probability of power outages caused by technical error. The potential for another
major power failure that disrupts power for millions of New Jersey residents is always possible yet are expected to occur
less frequently than smaller incidents. In addition, future changes in climate may also impact the frequency and probability
of future power failure occurrences.

7.27.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
Future changes in climate may also impact the frequency and probability of future power failure occurrences. Extreme

temperatures, which are becoming more common occurrences due to climate change, place a burden on existing
conveyance systems as electrical usage increases during more extreme hot weather events. An increase in the frequency
of tropical storms, thunderstorms, and tornadoes may also result in an increase in power failure events due to downed
trees and wires from powerful winds. Please refer to sections 7.11 High Wind-Straight-Line Winds and 7.12 High Wind-
Tornado for more information on the effects of climate change on these hazards.

7.27.6 VULNERABILITY ASSESSMENT

IMPACTS

Regional or widespread power outages are the most severe type of power failures. The severity of power failures can be
linked to severe weather events, such as winter storms and hurricanes. 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 life dependent 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.

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 reSource
to prepare for power failure.
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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.

Because of a lack of power, retail and wholesale gas suppliers cannot access gas in underground tanks or have the
electricity to pump it into the tanker trucks for delivery. According to the American Automobile Association, on November
2, 2012, about 60% of the gas stations in New Jersey were closed post Superstorm Sandy due to both power failure and
lack of fuel supply (United States Energy Information Administration, 2012). Currently, all 22 gas stations located on the
Garden State Parkway, the New Jersey Turnpike, and the Atlantic City Expressway are equipped with back-up power in
the case of an outage.

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.

Individuals powering their homes with generators are subjected to carbon monoxide poisoning if proper ventilation
procedures are not followed. Improperly connected portable generators are capable of ‘back feeding’ power lines which
may cause injury or death to utility works attempting to restore power and may damage house wiring and/or generators
(New Jersey Department of Community Affairs, 2012).

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.

Power failures are particularly critical at locations where the environment and public safety are at risk. Facilities such as
hospitals, sewage treatment plans, mines, etc. typically have backup power; however, even backup power can fail due to
equipment malfunction or lack of fuel supply. Distributed generation and cogeneration plants are additional backup power
options with the capability to ‘island’ and generate energy off the power grid. There are environmental benefits to
distributed generation such as reduction in greenhouse gas emissions and reduced carbon footprint. Typically, power
failure events are not generally threating to the environment, unless there are major secondary incidents such as a
hazardous substance release.
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EXPOSURE AND DAMAGES
Overall, all of Union County is vulnerable to the power failure hazard. 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.

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. Section 7.10 Flood includes a more detailed discussion on Union County’s vulnerability
to the flood hazard.

As discussed, 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. FEMA’s
benefit-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 $174 per person per day (FEMA 2020).

Deaths caused by carbon monoxide poisoning are a concern during extended power outages. According to the New Jersey
Department of Health website, there were five deaths in New Jersey caused by carbon monoxide poisoning from the
improper use of generators after Superstorm Sandy. In the 2 weeks following Superstorm Sandy, 398 people were treated
for carbon monoxide exposure in hospital emergency rooms. In addition, power outages can also create an increased risk
of fire because of the use of alternative light and fuel Source such as candles, wood, and kerosene.

A prolonged power failure in Union County could impact the county’s economy. New Jersey hosts the busiest commuter
rail network in the country, which operates primarily on electricity. Disruption in the rail network would mean that
thousands of workers would not be able to travel to their jobs. For example, the 2003 Northeast Blackout cost states in
the northeast an estimated $4 to $10 billion in losses collectively. A widespread power failure in New Jersey could have a
similar effect on the State. Other factors include New Jersey’s chemical industry and pharmaceutical industry, which rely
heavily on power for manufacturing purposes.

All critical facilities and infrastructure without backup power systems or islanding capabilities with distributed generation
are exposed to power failure events. It is imperative that facilities that protect life and property and support emergency
response, government, sheltering functions and recovery efforts remain operational during times of need. Examples of
critical infrastructure includes sewer and stormwater pump stations, water treatment plants, traffic signals, and
communication towers.

Critical facilities rely on power to conduct daily activities that support Union County residents. Of particular concern are
those facilities that rely on power to conduct life-saving operations, such as fire, police, and emergency medical services,
which may be unable to respond to calls if their stations are not operational. Also important are 9-1-1 communications
systems that rely on power to transmit emergency calls to first responders. Without a consistent power source, responders
may be unable to charge equipment or operate critical systems, such as computer networks or communications devices.
Response efforts could be hampered by the traffic delays caused by inoperable signals. Although many of these facilities
typically have backup power, a prolonged power failure would pose challenges related to refueling backup systems. Also,
backup power systems may malfunction if they are not regularly maintained, forcing the closure of the facility.
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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.

All critical facilities and infrastructure are exposed and vulnerable to a power failure event. Union County may potentially
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. This hazard is difficult to quantify in terms of loss of
government services.

7.28 TERRORISM
7.28.1 HAZARD DESCRIPTION
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 explosive attacks; cyber-
attacks (computer-based attacks); and the use of chemical, biological, nuclear, and radiological weapons (FEMA, 2009).
Various types of terrorism are discussed in the sections below.

Armed Attacks and Assassinations

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.

Arson and Firebombing

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.

Bioterrorism

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)

o Botulism (Clostridium botulinum toxin)

. The Plague (Yersinia pestis)

o Smallpox (Variola major)

. Tularemia (Francisella tularensis)

J Hemorrahagic fever, due to Ebola Virus or Marburg Virus

Explosive Attacks

Explosive Attack can be defined as an attack in which a bomb and or destructive device is used to destroy, incapacitate,
harass, or distract. These devises are used by criminals, vandals, terrorists, suicide bombers and insurgents. Explosive
devices used in an explosive attack can come in many forms ranging from a pipe bomb to a sophisticated device capable
of causing massive damage and loss of life (The National Academies and Homeland Security). Bombings are the most
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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.

Cyber Terrorism

Cyber terrorists use information technology to attack civilians and draw attention to the terrorists’ 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. A full discussion of cyber terrorism is presented in Section 7.22 Cyber
Attack.

Domestic Terrorism

Domestic terrorism encompasses criminal acts dangerous to people or property, with the intent of inflicting malice. This
manner of terrorism may include coercion, intimidation, kidnapping, assassination, or mass destruction, as defined by the
Patriot Act. The most common form of domestic terrorism is the targeting of public masses, which often seeks to harm
specific educational, religious, ethnic, or racial groups. Infrastructure, such as public spaces or utilities, may also be subject
to domestic terrorism, as it causes an interruption in the function of a community. In response to this threat, Union County
municipalities are implementing measures such as security screening or infrastructure (e.g., bollards, surveillance
cameras, checkpoints), and those that have not have listed them as mitigation action to implement in the future.

Ecoterrorism

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.

Hijackings and Skyjackings

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.

Kidnappings and Hostage-Takings

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 make dramatic decisions or to comply with the terrorist’'s demands. It is overt
and designed to attract and hold media attention. The terrorists’ intended target is the audience affected by the hostage’s
confinement, not the hostage.

Nuclear Terrorism

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.
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Nuclear attack can be defined as an attack in which nuclear weaponry is used to inflict crippling damage on a place and
the people living there. Nuclear weapons are weapons of mass destruction, which means they can produce far ranging
destruction in very short time-frame, while also having lasting impacts (Birks and Sherry, 1986).

7.28.2 LOCATION, EXTENT AND MAGNITUDE

LOCATION

Terrorist attacks can occur anywhere. However, the Union County is a particularly attractive target of a potential terrorist
activity because of its dense population and location relative to major urban areas. A busy commuter rail and the presence
of major corporations in economically vital sectors also makes the County a target.

Additional targets in Union County include critical infrastructure such as utilities, roadways, bridges, tunnels, hospitals,
schools, civic centers, and other high-profile venues. The link between New Jersey Transit and New York City also makes
this transportation system a target for terrorists. Locations with a high population density will be attractive targets for
terror attacks.

EXTENT AND MAGNITUDE

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 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).

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).

7.28.3 PREVIOUS OCCURRENCES AND LOSSES
Now known as 9/11, the most significant terrorist incident to occur in the United States occurred on September 11, 2001,

adjacent to New Jersey in Lower Manhattan, New York, when an extreme terrorist group hijacked two commercial
airplanes and flew them into the Towers 1 and 2 of the World Trade Center. Additionally, a simultaneous attack occurred
in the Washington D.C. area where a plane was crashed into the Pentagon. New Jersey was directly affected as many of
the victims and evacuees were ferried across the Hudson River to New Jersey. The incident required a joint response
between regional entities and affected New Jersey significantly. Seven days after 9-11, anonymous letters laced with
deadly anthrax spores began arriving at media companies and congressional offices resulting in four deaths and 17 others
infected.

The State HMP reports one terrorism event (a bombing) in Union County. On September 18, 2016, multiples bombs were
discovered at the train station in Elizabeth, New Jersey. One of these bombs detonated early the next day. This event
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coincided with bombings in Seaside Park, NJ, and Manhattan, New York City, a day earlier. The bombings left 31 people
wounded, but no fatalities or life-threatening injuries were reported.

On July 28, 2019, authorities arrested a man from Plainfield City for posting online death threats to New Jersey Rep. Chris
Smith. This incident was deemed an event of anti-government extremism by the New Jersey Office of Homeland Security
and Preparedness in their 2019 Terrorism Threat Assessment.

7.28.4 PROBABILITY OF FUTURE OCCURRENCES
While the potential for future terrorism incidents in New Jersey 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 Union County or the surrounding areas.

Figure 7.28-1 New Jersey’s Assessed Threat Level in 2025 is taken from the New Jersey Office of Homeland Security and
Preparedness’ 2025 Terrorism Threat Assessment, which visualizes the Assessed Threat Level of various terrorist
organizations and extremists in New Jersey.

7.28.5 POTENTIAL EFFECTS OF CLIMATE CHANGE
This plan does not recognize a link between climate change and terrorism.

7.28.6 VULNERABILITY ASSESSMENT

IMPACTS

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 OHS administers, coordinates, leads, and supervises New Jersey’s counter-terrorism efforts.

The secondary hazards resulting from a terrorist attack depend on the size and scope of the incident. Some possible
secondary hazards include widespread health effects such as epidemics or pandemics, flooding (if a dam was destroyed),
and environmental contamination.

Depending on the type and location of an act of terrorism, it can impact the environment and result in loss of life for
humans and animals. A radiological device or an improvised nuclear device would have a long-term impact that could cost
billions of dollars to remediate. Additionally, an attack on waste treatment, natural gas, petroleum, or chemical facilities
could also have long term environmental impacts.
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Figure 7.28-1 New Jersey’s Assessed Threat Level in 2025
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and groups that oppose “oppressive” governments, laws, and law enforcement officers.
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EXPOSURE AND DAMAGES

The entire population of Union County is exposed to the effects of terrorism and terrorist incidents. 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 less populated areas.

Because terrorist attacks are designed to take victims by surprise, predicting the location and nature of potential attacks
is extremely difficult, as is assessing the population’s vulnerability. Aside from population density, other indicators of
vulnerable populations may be commuters using public transportation on a regular basis (as mass transit systems have
been the targets of past terrorist attacks outside New Jersey), locations in and around military bases or government
facilities (as was planned for Fort Dix in New Jersey in 2007), as well as high-profile gatherings of a large number of people
(such as the attacks that occurred at the Boston Marathon in 2013).

Measuring the economic impact of a terrorist attack on Union County is a difficult task. 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.

The direct cost of the attacks on September 11, 2001, has been estimated at somewhat over $20 billion. Paul Krugman
cites a property loss estimate by the Comptroller of the City of New York of $21.8 billion, which he has said is about 0.2 %
of the GDP for one year (Krugman, 2004). Similarly, the Organization for Economic Cooperation and Development (OECD)
estimated that the attack cost the private sector $14 billion and the federal government $0.7 billion, while clean-up was
estimated at $11 billion. According to R. Barry Johnston and Oana M. Nedelscu, these numbers are equal to about one-
quarter of one percent of the United States annual GDP—approximately the same result arrived at by Krugman (Johnston
and Nedelscu, 2004).

In New Jersey, the impact of a large-scale terrorist attack would be significant. Of particular concern would be the State’s
top industries.

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 infrastructure would have devastating, cascading
impacts on Union County. The potential losses to critical facilities are difficult to quantify because of the unpredictability
of terrorist events. The replacement cost value for critical facilities provides a total risk exposure quantity.
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8.0 PLAN ADOPTION
8.1 PLAN ADOPTION

The Union County HMP was submitted to the New Jersey State Hazard Mitigation Officer on [2026 date]. It was forwarded
to FEMA for final review on [2026 date]. FEMA granted approval-pending-adoption on [2026 date]. Full approval from
FEMA was received on [2026 date].

Once FEMA granted approval-pending-adoption on [2026 date], the Project Team coordinated with Union County and
each of the 21 municipalities to adopt a resolution of the Union County HMP. The Project Team provided a resolution
template to each municipality to streamline the adoption process. The Resolution Template is included in Appendix B.
Adopted resolutions passed by each of the 21 municipalities is located in Appendix E — Local Resolutions.

Union County’s resolution and FEMA’s notice of plan approval are included on the next page.
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[Placeholder for Union County’s Resolution]
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[Placeholder for FEMA's notice of plan approval]
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9.0 PLAN MAINTENANCE
9.1 PROCESS SUMMARY

A formal plan maintenance process for monitoring, evaluating, and updating the HMP must take place to ensure that the
HMP, and specifically the mitigation strategy, remains current and relevant. Updates are required every five years from
the date the plan is approved, which occurs after FEMA completes its plan review and determines that all requirements
have been adequately addressed, known as “Approvable Pending Adoption." Participating jurisdictions then each move
forward with formally adopting the plan. For multi-jurisdictional plans, FEMA considers the plan approval date to be the
date of the first jurisdictional adoption.

Regularly scheduled evaluations during the five-year cycle are important to assess the effectiveness of the program and
to reflect changes that may affect mitigation priorities. This evaluation process must keep the public engaged throughout
the plan's ongoing implementation. Union County has opted to pursue a very similar strategy as the previous plan update
for the next five years (2026 — 2031) although some changes have been made to account for new FEMA guidance released
in 2023.

The Union County Emergency Services will continue to take the lead role in coordinating the overall plan maintenance
effort, with ongoing support and feedback from the Steering Committee. This section explains who will be responsible for
maintenance activities and what those responsibilities entail. It also provides a methodology and schedule of maintenance
activities including a description of how the public will be involved on a continued basis.

Union County HMP 2026 Contact:

Mr. William Kane, Deputy OEM Coordinator
Union County Division of Emergency Services
300 North Avenue East, Westfield, NJ 07090
Phone: (908) 654-9881
Email: wkane@ucnj.org

9.2 MONITORING THE PLAN

Monitoring implementation and evaluating effectiveness of the mitigation strategy are tasks effectively accomplished
together. Monitoring implementation involves tracking progress and reasons for lack of progress. It is important to
document successes on a regular basis. For instance, it is typically difficult to list all public outreach activities conducted
over a five-year period unless you have a log to monitor outreach. Recognizing lack of progress provides the opportunity
to change the approach and evaluate the mitigation strategy. Evaluating effectiveness complements monitoring because
it is a chance for evaluating both progress and lack of progress. When projects are accomplished, it is helpful to consider
whether they were successful in accomplishing the intended goal and objective. For instance, did grant-related outreach
increase the number of residents gaining access to mitigation project funding? If so, the action might be continued and, if
not, a new or revised action may be considered. Evaluating lack of progress provides the chance to consider whether new
resources might be needed or if the action might be discontinued because it is not feasible or a current priority.

Union County intends to monitor implementation and evaluate effectiveness of the mitigation strategy through a
combination of efforts by both the Union County Emergency Services and municipal representatives. The Union County
Emergency Services will host an annual meeting to review the plan, inviting municipal representatives and key
stakeholders. Prior to the meeting, the County will distribute the Annual Progress Report (Appendix D), to complete and
submit prior to or at the meeting. Appendix D — Annual Progress Report also includes an Annual Progress Log for the
County to use to track the responses from the municipalities.
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As part of this plan update, Appendix D - Annual Progress Report was consolidated to align with the discussions the Project
Team held with each municipality in the Winter of 2024/2025. The Report asks the following questions:

1. Did any significant hazard events occur within the past year? Any changes to your hazards of concern?

2. Have there been any reports, studies, or documentation of change in potential hazards, that you are aware of?

3. Have there been any major changes in growth or development?

4. Is your community currently updating or creating any land use, development, housing or other planning documents?
If so, how is the hazard mitigation plan being integrated or referenced in that effort?

5. Are there any mitigation projects underway or completed? Any actions that no longer are applicable or needed?

6. Are there any new projects you would like to add to your mitigation strategy?

7. Have you engaged the public on hazard mitigation? If so, how?

Issues that arise during monitoring and evaluation which require changes to the risk assessment, mitigation strategy, and
other components of the plan will be used in two ways. First, they will be used to improve implementation between plan
updates and may warrant amendments to the plan components dependent on their urgency. Second, new information
will be incorporated during future plan updates. If there is information provided in relation to an action the community
would like to take during the five-year period, that would be more time-sensitive than informing future plan updates and
would require an amendment.

9.3 UPDATING THE PLAN

The Union County Multi-Jurisdictional HMP will be updated every five years, as required by the Disaster Mitigation Act of
2000. Union County may also select to update the plan following a disaster event that impacts how the County and
municipalities want to implement the mitigation strategy. All plan updates will be led by the Union County Emergency
Service. Future plan updates will account for any new hazard vulnerabilities, special circumstances, or new information
that becomes available, specifically from the Annual Progress Reports.

9.4 PUBLIC PARTICIPATION IN PLAN MAINTENANCE

The public and other stakeholders must be given opportunities to become involved during the Plan's regular maintenance
and implementation. The public will have access to an electronic copy of the current HMP through the County’s hazard
mitigation website. Information on upcoming events related to the HMP or solicitation for comments will be announced
via newsletters, newspapers, mailings, or on the website.

It is important to understand perceptions of the plan's effectiveness and degree of success to help maintain support for
the plan and provide accountability for those responsible for its maintenance and implementation.

These activities were reviewed as part of the 2016 Plan Update and selected again for the 2026 to 2031 planning cycle:

e Union County Division of Emergency Services will continue to maintain the mitigation planning website.

e Each participating jurisdiction will maintain a link on their jurisdiction's web page to the County mitigation planning
website, if they have not already done so.

e Union County Division of Emergency Services will prepare an annual fact sheet on the plan. This fact sheet will be
submitted via email to Core Planning Group members for posting on community notice boards, at a minimum, and
preferably supplemented with distribution at meetings as applicable. Union County Division of Emergency Services
will post the fact sheet on the County mitigation plan web site.
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Participating jurisdictions will conduct annual interviews and/or smaller meetings with civic groups, the public and
other stakeholders. This will be accomplished through incorporating discussion of the mitigation plan into other
regularly attended meetings.

Participating jurisdictions will consider annual flyers, newsletters, newspaper advertisements, and Radio/TV
announcements to supplement annual interviews/meetings and will implement some or all of these at the
discretion of the jurisdiction. At a minimum, the County will issue an annual press release.

Participating jurisdictions are responsible for keeping track of any comments they receive on the plan and bringing this
forward for discussion at the Annual Plan Evaluation Meetings.
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