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Section 1: Executive Summary

1.1 Overview and Purpose

On October 30, 2000, the President signed iiatw 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 providesdedaicriptions 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 Mtdtirisdictional Hazard Mitigation Plan (the Plan) was developed

to satisfy these requirements. The original plan was approved by FEMA and adopted by the County on
December 8, 2010. In the spring of 2014 Union County initiated a Plan update to the 2010 version as
part of the 5year maintenance cycle required to keep the plan curr@ftthe 21 municipalities that lie

within Union County, 20 participated in the Plan update. All participating municipalities are listed in
Section3.2.2.

The purpose of a mitigation plan is to rationalize the process of determining appropriate hazard
mitigation actions. Hazard mitigation is often defined as actions taken to reduce the effects of natural
hazards on a place and its population. Union County decided to develop the original 2010 Plan because
of increasing awareness that natural hazards, esggcitmod and wind, have the potential to affect
people, physical assets and operations in Union County20h&Union County HMP update included a
re-evaluation of the original hazards, the risk assessment, mitigation goals, strategies, and mitigation
priorities. As part of the update process, these sections of the Plan weassessed to identify changes

and updates that may have occurred since approval and adoption of the original Plan.

Although risk assessments have been completed for each hazardiskheection of the Plan update
focuses on six natural hazards and two technological/manmade hazards (hazards ranked high) with the
highest potential for damaging physical assets, people, and operations in Union County. These hazards
are flood, storm surge high windstraightline winds, hazardous material releagBged sites,
hazardous material releasgisansportation, severe storqwinter weather, extreme temperatures

cold and extreme temperatureteat. Both the risk assessment and mitigation action fdaations

reflect this emphasis, which was the result of careful consideration by the Union County Hazard
Mitigation Planning Steering Committee (HMPSC).

1.2 Organization of the Plan
The Plan is organized to parallel the structure provided in the IFR.I3ihéd&s eight sections.

Section 1 Executive Summary
Section 2 County Profile

n" Union County, New Jersey: BHazard Mitigation Plan Update 11
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Section 3 Planning Process

Section 4 Hazard Identification and Risk Assessment
Section 5 Mitigation Action Strategy

Section 6 Approvaland Adoption

Section 7 Plan Monitoing and Maintenance
Appendices 120 Municipalities

1.3 Planning Process

Section 3 provides details about the process that was used to develop this Plan update. The original
process (and Plan update) closely followed the guidance in the BBBBEries of planning guidance,
which recommend a foustage process for developing mitigation plans.

Step 1 Organize resources

Step 2 Assess risks

Step 3 Develop a mitigation plan

Step 4 Implement the plan and monitor progress

I D >

Step 1,organizing resourcess described in Section 3 (Planning Process) and the indivituagtipal
appendices The section includes details about who was involved, the processes that were used to
establish leadership and advisory groups, and public and other outreach and invalvefioets.

Step 2 the risk assessment is included as Section 5 of the Plan update. For each hazard this is included
Fa LI NG 2F GKS aLYLIOG 2y [AFTS YR tNRLISNIe&é¢ adza

Step 3 development of the Mitigation Plan is described in Section 3 (Plafiogess) and Section 6
(Mitigation Action Plan). Section 3 includes details about who was involved, the processes that were
used, and the products that were developed. Section 7 includes specific details about the identification
and development of mitigatin goals, objectives, and actions based upon Section 5 (Risk Assessment)
and Section 6 (Capability Assessment subsection).

Step 4 implementing the Plan, is described in the Mitigation Action Plan in Section 6, which includes
details about who is respondéfor implementation of specific strategies and actions; and in Section 8,
the Plan Monitoring and Maintenance section, which describes-terrg implementation through
periodic updates and reviews.

1.4 Hazards and Risk

1.4.1 Hazards

Sectiond.5 of this Ban update include detailed descriptions of the process that was used to assess and
LINAZ2NRGAT S ' yA2yYy [ 2dzyGeQa Nrala FNRBY yIFddzNF € KFTF
a whole, and assessments that are more detailed for certain assstad. A total of 18 hazards were

n" Union County, New Jersey: BHazard Mitigation Plan Update 1-2
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initially identified and profiled by the HMPSC. A list of these hazards can be &uthe beginning of
Section 4Hazard Identification and Risk Assessment.

For each of these hazards, the profiles in Sectiorciude:

Description

Geographical Extent

Severity

Impact on Life and Property (and Vulnerabilities and Risk)
Occurrence (probability)

I I > D

In its early meetings related to this HMP update, the HMPSC considered a total of 18 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 Coufityey 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 HMPSC include more extensive
discussions abouwtulnerability and risk than those with lower rankings. A total of eight hazards were
ranked high. The rankings for all 18 hazards can be foumdbled-2 in Sectiort.

In addition to ranking hazards at the county level, the municipal working groupsratéed each
hazard as high medium and low. The couwige assessment was supported by jurisdictional risk
assessments for the hazards rankedhhégnd medium by the municipal planning committees

1.4.2 Risk

A risk calculation is a FEMA requirement. Risk is a numerical indication of potential future damages.
Section 4 includes details about calculation methodologies and results of the countywide risk
assessments. Additional risk calculations are included @ itidividual municipal appendicedor
hazards ranked as high and medium.

1.5 Goals, Objectives , and Actions

Section52 ¥ (UKA& tfly RSAONROGSEA | yA2yYy [ 2dzyieQa LINA2NRG
actions by priority, and describes thaniding required, sources of funding, the level of support, and the
timing of the action. The section also includes Union County hazard mitigation goals and objectives.

Goalsare general guidelines that explain what Union County wants to achieve. Goagmessed as
broad policy statements representing desired lergm results. The broad goals of tf#916 Union
County Hazard Mitigation Plan update are as follows:

A Goal 1:Improve EDUCATION AND OUTREACH efforts regarding potential impacts of hazards
and the identification of specific measures that can be taken to reduce their impact

A Goal 2:Improve DATA COLLECTION, USE, AND SHARING to reduce the impact of hazards

n" Union County, New Jersey: BHazard Mitigation Plan Update 1-3
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A Goal 3:improve CAPABILITIES, COORDINATION, AND OPPORTUNITIES at municipal and county
levels toplan and implement hazard mitigation projects, programs, and activities

A Goal 4:Pursue OPPORTUNITIES TO MITIGATE repetitive and severe repetitive loss properties
and other appropriate hazard mitigation projects, programs, and activities

Objectives are wel-defined intermediate points in the process of achieving go@lbjdctivesare

generally coterminous witlstrategieg. Union County mitigation planning objectives for 2@16 Plan

update can be found in Sectiohl.2. Action Itemsare the specific stepgprojects, policies, and
programs) that advance a given objective. They are highdysfed, specific, and measurablEhese

action items are located in Section 5.2.4.

The municipality working groups supported the same goals as the coudé/plan updateand with a
few exceptions generally included the same objectives. Please refction 5 for more information
on the goals, objectives, and action items for #E6Union County Hazard Mitigation Plan update.

1.6 Approval and Adoption

The Union County Office of Emergency Management (UCOEM), with the endorsement of the HMPSC
was responsible for recommending plan approval to Union County Board of Chosen Freeholders.
Consistent with that recommendation, the Union County Board of Choserh&lders approved the
original Hazard Mitigation Plan on December 8, 2010. 20%6 Union County Hazard Mitigation Plan
update was submitted to FEMA for approval Mavember 25, 2015Upon approval by FEMA the Plan
update was adopted by the Union CountyaBw of Chosen Freeholders dndert datd. Subsequently,

all 20 participating municipalities also adopted the Plan, submitted their adoption resolutions to FEMA,
and received their own approvabtifications éeeMunicipalAppendicesl - 20).

1.7 Monitori ng and Updating the Plan

Section 8 (Plan Monitoring and Maintenance) describes the schedule and procedures for ensuring that
the Plan update stays current. The section identifies when the Plan must be updated, who is
responsible for monitoring the Plan, @rensuring that the update procedures are implemented. This
section provides a combination of cyclical dates (oriented toward FEMA requirements) and triggering
events that will initiate amendments and updates to tR616 Plan. The Union County Office of
Enmergency Management is responsible for monitoring the Plan and initiating the cyclical update
process.

Contact information for théJnionCounty official submitting this Plan update is:

Ms. Salena Carroll

Bureau Chief, Domestic Preparedness

Union County Qice of Emergency Management
300 North Avenue East

Westfield, NJ 07090

(908) 6549881

n" Union County, New Jersey: BHazard Mitigation Plan Update 1-4
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Section 2: County Profile

The recommendations in the Union CoungyMP
update are based in large part on identification of past

and potential property losses and risk to life and safety ~ Figure 21: Map of NorthCentral New Jersey
due to natural and mamade hazads. As part of the
process of identifying potential problems, it is useful tg North-Central New
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 govement regarding
hazard mitigation plans. The following subsections
provide the geography, climate, and population
characteristics for Union County.

2.1 Geography

Union County comprises 105 square miles, and is
home to 21 municipalities. The Watchung Muains

cross the northwestern section of the county, with the
highest elevations exceeding 500 feet above sea lev
in several locationslt is the third most densely

populated county in New Jersey. Major roadways that
traverse Union County include the Newersey o Sl ,
Turnpike ({95), Interstates 78 and 278 and State| [ ) couniyseunday N /

D State Boundary / [

0]

Legend A ] ‘L A J

Highways 1 and 9QJnion County is home to several Weidibady o — [
freight rail corridors, such as the Lehigh Line and the "™~ Wy QA / A
Chemical CoasSecondary LineMost freight lines in | St WSea Wl s B g o | o
Union County areoperated by Conrail Sined Assets A \ “

OperationsFigure 22 is a map Union County.

Union County is located in the northeast section of New JerBag.county is bordered by the Hudson
County, the New York Stateline, and the Hudson River to the east, Essex County to the noiith, Morr
County to the northwest, Somerset County to the southwest, and Middlesex County to the Bathe

2-1 is a mawf north-central New Jersey identifying the location of Union County.

2.2 Climate

LYA2Y [ 2dzyieQa | @SNI IS K BEKThE ISwrveddydlindntiZ4B8jctIsA O S &
in January The temperature is rarely below zero or above 10@Pfecipitation is evenly distributed
throughout the yearUnion County receives on average 50.94 inches of rain alygaring and summer

frontal systems can produce high rainfall amounts and spawn tornaflepical storm systems can

affect the northern Atlantic seaboard from late summer to late fall.

1 Monthly Station Norms at Cranford. 12 October, 2008. Retrieved froimz//climate.rutgers.edu/stateclim_vi/norms/monthly/index.html

IIH Union County, New Jersey: BHazard Mitigation Plan Update 2-5
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Figure 22
Map of Union County
(Sources: NJDEP, NJDOT, NJGIN)
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2.3 Population

The population ofJnion County has steadily increased over the past 20 yAarshown in Table-2, the
population has increased from 493,819 in 1990 to an estimated 548,256 in 2013. Over this time period
the population has increased by 54,237 or rough0%. There are a total of 21 incorporated areas
within Union County. As mentioned earlier, 20 of the municipalities participated in the Plan update. The
City of Elizabeth, the largest jurisdiction in the County with a population of 124,969, did notpzdeici

in the Plan update.

As of the 2010 US Census, population in the participating jurisdictions ranged from 1,417 to 56,642,
accounted for a population of 411,530. Tabl provides the population totals for all Union County
jurisdictions. Figure -3 identifies the population density of Union County. The map shows the
population density by census tract (people per square mile) and shows the most populated area of the
county is located ifclizabeth City.

A further breakdown of the population of Union Gay as collected by the 2010 US Census is compiled

in the followingtables.Most of the population statistics below are comparable to New Jersey with a few

exceptions. One of the main differences is the number of residents over the age of 18. In Unioyn Coun
75.5% of the population is over the age of 18, compared to only 36.7% for the Shtéésvafersey.

New Jersey. Also the population over 65 years old is significantly higher than the New Jersey average. In
Union County 12.6% of the population is over éadmpared to 5.6% of the State population. This is an
indication that there may be a fairly high percentage of vulnerable populations in the County.

Table 21: Union County, New Jersey Population
(SourcesUS Census Bureau)

1990 2000 2010 2013

UnionCounty 493,819 522,541 536,499 548,256

n“ Union County, New Jersey: BHazard Mitigation Plan Update 2-7
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Table 22: Population of Union County Municipalities
(SourcesUS Census Bureau)

City/Town Population

Elizabeth, City dP 124,969
Union, Township of 56,642
Plainfield, City of 49,808
Linden, City of 40,499
Westfield, Town of 30,316
Rahway, City of 27,346
Scotch Plains, Township of 23,510
Cranford, Township of 22,625
Summit, City of 21,457
Hillside, Township of 21,404
Roselle, Borough of 21,085
Springfield, Township of 15,817
Clark, Township of 14,756
Roselle Park, Borough of 13,297
Berkeley Heights, Township of 13,183
NewProvidence, Borough of 12,171
Kenilworth, Borough of 7,914
Fanwood, Borough of 7,318
Mountainside, Borough of 6,685
Garwood, Borough of 4,226
Winfield, Township of 1,471
Note: (1) The City of Elizabeth did not participate in2B&6Plan
update.

Il“ Union County, New Jersey: BHazard Mitigation Plan Update 2-8
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Figure 23
Population Density by Census Trattnion County Map
(Sources: Population 2010 Decennial Census, U.S Census Bureau, NJDEP)
Union County Legend
Population Density by Census Tract People per Square Mile
<2,500
2,500 - 5,000
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I > 15,000
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Table 23
Union County- Breakdownof PopulationStatistics for the Year 2010
(Source: 2010 U.S. Census, American Fact Finder)

Union County Union County  New Jersey  New Jersey

General Characteristics

Estimate Percent Percent
Total population 536,499 -- 8,791,894 --
Male 259,932 48.4% 4,279,600 48.7%
Female 276,567 51.6% 4,512,294 51.3%
Median Age (years) 36.4 x) 37.4 X)
Under 5 years 35,783 6.7% 264,751 3.0%
18 years and over 405,241 75.5% 3,223,123 36.7%
65 years and over 67,761 12.6% 493,434 5.6%
One race 519,943 96.9% 8,551,591 97.3%
White 329,052 61.3% 6,029,248 68.6%
Black or African American 118,313 22.1% 1,204,826 13.7%
Amgrlcan Indian and Alaska 2080 0.4% 29,026 0.3
Native
Asian 24,839 4.6% 725,726 8.3%
Natl_v.e Hawaiian and Other 163 0.1% 3.043 0.1%
Pacific Islander
Some other race 45,496 8.5% 559,722 6.4%
Two or more races 16,556 3.1% 240,303 2.7%
Hispanic or Latino (of any race) 146,704 27.3% 1555,144 17.7%

Il“ Union County, New Jersey: BHazard Mitigation Plan Update 2-10
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Table 2-4
Union County - Breakdown of Housing Statistics, Estimate 2008 -2012
(Source: U.S. Census Bureau, 2008 - 2012 American Community Survey, 5 -year estimate)

Union County Union County

General Characteristics ; New Jersey
Estimate Percent
Total housing units 199,758
Occupied housing units 184,743 92.5% 89.6%
Owneroccupied housingnits 113,247 61.3% 66.2%
Renteroccupied housing units 71,496 38.7% 33.8%
Vacant housing units 15,015 7.5% 10.4%
Median value (dollars) $373,700 X) $337,900
With a mortgage (dollars) 80,337 70.9% 70.8%
Not mortgaged (dollars) 32,912 29.1% 29.2%
Table 2-5

Social Characteristics, 2008 - 2012
(Source: U.S. Census Bureau, 2008 - 2012 American Community Survey, 5 -Year Estimate)

Union County

Social Characteristics Percent New Jersey

Estimate
Population 25 years and over 359,658
High school graduate or higher 109,736 30.5% 29.2%
Bachelor's degree or higher 69,495 19.3% 22.0%
Civilian Veterans (civilian population 18 years and ov 21,038 5.2% 6.8%
Foreign born 155,887 29.1% 20.8
Table 26

Economic Characteristic2008- 2012
(Source: U.S. Census Bureau, 22082 American Community Survey;Year Estimate)

Economic Characteristics Union County New Jersey
In labor force (population 16 years and over) 290,919 4,672,338
Mean travel time to work in minutes (workers 16 years +) 28.7 30.3
Median household income (2012 inflati@ujusted dollars) $69,347 $71,637
Median family income (in 2012 inflatiesdjusted dollars) $84,089 $87,389
Per capita income (in 2012 inflatierdjusted dollars) $34,904 $35,928

Il“ Union County, New Jersey: BHazard Mitigation Plan Update 2-11
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2.2.3 Land Use and Development Trends

Union County is suburban residential county, with over 82 percent of the County covered by urban land
uses, while less than 1 percent of the County is used for agricultural land. Approximately 14% of the land

is covered by forests and wands, much of which is preservedlocal, county, and statewned lands.

¢CKS /2dzydeQa tIFIN]Ja 5SLINIYSYyd YFylF3Sa oc LI NJax
Watchung Reservation, which is 2,200 acres in the western part of the County. fioradaliproviding

residents with the positive benefits of park land and open space, the County has prioritized parkland
within the floodprone areas of the Rahway River. This approach protects towns like the Borough of
Winfield, who has yet to join the NFEIBecause all of its floodprone land falls within the County park,

and thus it has minimal flood risk to its properties and residents.

The most significant landover classvithin the County isirban developmentThe Census estimated in

2013 that there ar200,061 housing units within the County, 92.7% of which are occupied. According to
GKA&E &dNBSes FLIINBEAYFGStes tor 2F GKSasS K2dzaSa
adopted in 1978). While it is not certain how many of these housei® wuilt in floodprone areas, it
stands to reason that the County has a number of residents thatdpte the FIRM. Many of these
properties may be targeted for mitigation efforts in the future.

While residential is the most common land use, the eastegion of the county, as seen in Figurd 2

has significant industrial properties. The heavy industrial uses in this area include facilities that generate
or handle hazardous materials. The County has identified this as a potential hazard and workgswithin
Emergency Management procedures to minimize the risk to residents and businesses within the County.

The landcoverwithin the County has remained relatively consistent in the pas0¥ears. According to
the land cover classification data createdMJDEP, Union County has only increased its urban footprint
by less than 1%. Much of the development that communities have seen in the{i@syéars is isolated
infill projects. Local and state protections ensure that this type of development doesgretse flood,
wind, or earthquake risk to existing or new property owners.

Table 27
Land Cover Changes since 2002 in Union County
(Source: NJDEP)

Percent
Land Cover Type 2002 (Acres) 2012 (Acres) e
Agriculture 137.02 86.15 -37.13%
Barren Land 524.70 627.15 19.53%
Forest 6,635.12 6,151.00 -7.30%
Urban 55,288.25 55,757.87 0.85%
Water 1,854.50 1,906.01 2.78%
Wetlands 3,001.53 2,912.95 -2.95%
n“ Union County, New Jersey: BHazard Mitigation Plan Update 2-12
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Figure 24

Union County Land Ug¢keand Cover Map
(Source: NJDEREounty of Union GIS Dept
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2.2.4 Building Permits

Building permit data can also provide an indication of historical devedoprnends. Table -B identifies
residential building permits authorized for housing units reported by the State of New Jersey
Department of Community Affairs for ela municipality in Union County between year 2000 and 2012.
The table is ordered by the total number of building permits and shows that during this time period the
City of Elizabeth has had the most building permits issued with 4,844. The table alsalshiolusiding
permits peaked in Union County in 2006 at 1,643. The fewest permits issued in Union County during this
time period was in 2011 when only 347 housing permits were issued.

Table 28
Union County Residential Building Permits, Yearly Summarp(2®012)
(Source: State of New Jersey DepartmaitCommunity Affairs)

Elizabeth 157 58 | 182 120 133 455 588 | 549 | 847 | 649 290 432 384 4,844
Rahway 173 3 4 140 115 59 @ 316 132 @ 171 302 15 38 34 1,502
Springfield 58 77 315, 3 197 O 96 53 2 62 43 110 14 | 1,030
Linden 87 12 13 | 10 58 37 117 32 129 75 38 22 71 701
Westfield 37 23 23 18 49 50 88 92 51 55 76 30 25 617
Scotch Plains 17 21 20 29 @ 37 @ 34 71 70 139 46 29 37 53 603
Union 20 12 3 8 13 12 28 26 29 22 27 22 145 367
Cranford 60 56 6 3 21 25 47 21 70 13 7 11 6 346
Summit 11 25 38 9 64 12 11 23 42 11 32 14 8 300
Berkeley

Heights 23 5 4 8 15 38 50 19 14 17 @ 8 26 235
Clark 66 5 4 6 5 16 17 46 13 5 5 10 10 208
New

Providence 1 2 2 0 16 6 54 64 6 8 2 3 7 171
Hillside 13 0 5 0 8 10 27 38 11 19 16 10 9 166
Garwood 1 1 0 8 4 @ 23 45 52 3 4 5 2 2 150
Plainfield 4 3 3 8 11 21 17 18 12 17 12 14 142
Kenilworth 10 12 5 3 9 10 18 18 17 19 5 4 4 134
Fanwood 2 26 9 0 0 3 41 8 8 5 9 10 6 127
Mountainside @ 5 3 3 5 4 9 5 15 7 6 4 6 4 76
Roselle 0 1 2 4 0 3 4 2 9 2 6 3 26 62
Roselle Park 1 1 4 5 4 8 11 6 6 0 3 6 1 56
Winfield 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Building 11,83
Permits 744 1 347 649 378 753 798 1,643 1,314 1,597 1,329 646 790 : 849 7
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The table above summarizes the total building permit data in Union County over the last 12 years.
Review of this data provides one indication of where recent residential development has occurred. To
further analyze the data and adjust for the different nicipality sizes, the building permits were
averaged based the number of building permits per 1,000 residents. FigGréeéntifies the total
building permits per capita for Union County between years 2000 and 2010.

Figure 25
Union County Total Buildingermits Per Capita (2062010)
(Source:State of New Jersey Department of Community Affairs)

Union Counfy Number of building permits

Total Building Permits per Capita (2000-2010)

per 1,000 residents
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Section 3: Planning Process

3.1 Federal Mitigation Planning Requirements

According to the federal rules describing the Disaster Mitigation Act of 2000 (FR 8848, Feb. 26, 2002, as
FYSYRSR Fd c¢c17 Cw cmMpmpXE hOdd mMI HnnuOIof thd KS f 2¢C
2dzZNA ARAOUAZ2YQa O2YYAUYSyld (2 NBRdIdzOS NRala FTNRBY y
decision makers as they commit resources to reducing the effects of natural hazards. Local plans will
also serve as the basis for the state to pr&id i SOKY A Ol f FaaArxadryoOoS IyR G2 L

Relevant federal planning requirements include establishing minimum standards for grant program
eligibility and outlining a planning process.

3.1.1 Grant Program Eligibility
The various federahitigation grant programs and their planning requirements are listed below:

Hazard Mitigation Grant Program (HMGPYhe Hazard Mitigation Grant Program (HMGP) provides
grants to states and local governments to implement loegn hazard mitigation measuresfter a

major disaster declaration. The purpose of the HMGP is to reduce the loss of life and property due to
natural disasters and to enable mitigation measures to be implemented during the immediate recovery
from a disaster. The HMGP is authorized un8lection 404 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act | OO0 2 NRA y 3 (P»r disasterd declare®after Mabeniber f, 2004,

a local government must have a mitigation plan approved pursuant to this section in order to receive
l aDt LINRP2SO0O 3INIyidao®dé

Pre-Disaster Mitigation Grant Program (PDM).he PDM program provides funds for hakanitigation

planning and projects on an annual basis. The PDM program was set in place to reduce overall risk to
people and structures, while at the same time, also reducing reliance on federal funding if an actual
disaster were to occur. Accordingto 44Cw 2HNnoX d. & b2@SYOSNI MXI Hnnox f
a mitigation plan approved pursuant to this section in order to receive a project grant through the PDM
program, authorized under Section 203 of the Robert T. Stafford Disaster Relief and Emergenc
Assistance Act, 42 U.S.C. 5133. PDM planning grants will continue to be made available to all local
I2PSNYYSyda FFGSNI GKAA GAYS (2 SylroftS GKSY (G2 YSS

Flood Mitigation Assistance Program (FMAJo qualify to receive gra funds to implement projects

such as acquisition or elevation of flopdone homes, local jurisdictions must prepare a Flood
Mitigation Plan.The Plan must include specific elements and be prepared following the process outlined
Ay (KS bCLt &itg Sys& WY dz002 NRw y 3 Tode diigible foProje® Grantslal
eligible applicant will develop, and have approved by the FEMA Regional Director, a Flood Mitigation
tftly Ay FO0O2NRIYOS 6A0GK 7217y dp ¢

Public Assistance (PAThrough the PA Progm, FEMA provides supplemental Federal disaster grant
assistance for debris removal, emergency protective measures, and the repair, replacement, or
restoration of disastedamaged, publicly owned facilities and the facilities of certain Private Nofit

(PNP) organizations. The PA Program also encourages protection of these damaged facilities from future
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events by providing assistance for hazard mitigation measures during the recovery process. State and

local governments are eligible to receive assistant the emergency categories of the PA program
(Categories A and B). However, an approved state hazard mitigation plan is required for any applicant,
aldl Sz 2N t20FKHtx G2 0S StA3IA06ES G2 20GFAYy FTdzyRAY 3
the FEMA Public Assistance Program [Categories C through G].

3.1.2 Planning Process Requirements

The following excerpts from the Interim Final Rule (IFR) outline the required planning process. The
process used to develop this Plan update for Union Goimconsistent with these requirements. The
2016 Union County Hazard Mitigation Plan further details and explicates federal requirements for each
section or element of the Plan update by quoting the requirements in their entirety at the start of each
relevant section.

G adgurisRA OG A 2y £ LI | yads loNgrag each $uristiciiad $aslipastigipated in the process
and has officially adopted the plan. Statewide plans will not be accepted as@niiflh & RA QG A2y | £ LJ

GLY 2NRSNJ (2 rRpfeBetdive agprdach YoZadikingQt®e effects of natural disasters, the
planning process shall include:

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

2) An opportunity for neighboring communitiesloO f > I YR NB Jougngskes, | ISy
academia, and other private and nqmofit interests to be involved in the planning process; and

3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical
AYF2NXYIEGAZ2Y D€

4) a ¢ KS Llfintlyde tBeKdllowing:

(1) Documentation of the planning process [see Secttol Description of the Planning
Process, plus app&h OS a6 dzaSR (G2 RS@St2L) GKS LX) I yé

(2) 6A risk assessment [see Sections 5 of this Union County Plan update, plus appendices]
that provides the factual basis for activities proposed in the strategy to redngses
FNRY ARSYy i Afekisk Rsseksmént sNaR eackide:

(1) A description of the type, location, and extent of all natural hazards that
can affect the jurisdiction.

(i) Adescriph2y 2F GKS 2dzZNAARAOGAZ2Yy Qa @dz y SN

(iii) For multijurisdictional plans, the risk assessment section must assess
SIOK 2dz2NAAaRAOGAZ2YQa NARala 6KSNB GKSe
planning are&

(3) A mitigation strategy [s& Section 6 of this Union County Plan update, plus appendices]
GKFGO LINPOARSE GKS 2dz2NRARAOUA2Y Qa tifeed idzS LINR y
the risk assessmenthis section shall include:

(1) A description of mitigation goals,
(i) A section thatdentifies and analyzes a comprehensive range of specific
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mitigation actions and projects,

(iii) An action gy RSAONAROGAY A IR de pilidGted, I OGA2Y
implemented, and administered by the local jurisdiction.

(iv) For multijurisdictional plans, there must bélentifiable action items
specific to the jurisdiction requesting FEMA approval or credit of the plan.

5) A plan maintenance process [see Secffoof this Union County Plan update, plus appendices]
that includes:

(1) A section describing the method and schedule of monitoring, evaluating, and updating
the mitigation plan within a fivgear cycle.

(2) A process by which local governments incorporate the requirements of the mitigation
plan into other planning mechanisms

(3) Digussion on how the community will continue public participation in the plan
maintenance process. [see Secti®i3, Involvementby the Public and Other Interested
Parties]

6) Documentation that the plan has been formally adopted by the governing body of the
jozZNA A RAOQUGAZ2Y NBIjdzZSadAy 33 |urididistBng lplans, 2ach jirigditioJt | y X
requesting approval of the plan must document that it has been formally adopted. [see
AppendixEof the Plan update]

7) ¢KS FTSRSNIf NBI dzA NBustdg submittéiity thehSfateFHazard Mitightigha Y
Officer for initial review and coordination. The state will then send the plan to [the FEMA Region
Il office] for formal review and approval. The regional review will be completed within 45 days
after receiptfrom the state, whenever possible.

SR AF | LIWNRLNMXI GSZ

@ a
NJ | aDt FdzyRAYy 3 dé

Gt thya Ydad o8 N
G2 O2yiGAydzS G2 o

w Eﬂ)
Uy >

S6SRX
fA3IA

3.2 Description of the Planning Process

3.2.1 How the Plan was Pre pared and Updated

The Union County MuHiurisdictional Hazard Mitigation Plan update was prepared in accordance with
the process established in the State and Local Mitigation Planningtblé@uides (FEMA Publication
Series 386) produced by the Federal Eyeacy Management Agency (FEMA), and the requirements of
the February 26, 2002 Interim Final Rule (IFRpaddition to the Howlo-Guides, the Local Mitigation
Planning Handbook (March, 2013) was also used as a guide to assist with developing the Rlan upda
The process established in the FEMA 386 guides includes four basic steps.

A Step 1:0rganize resources

A Step 2:Assess risks

A Step 3:Develop a mitigation plan

A Step 4:1mplement the plan and monitor progress
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The HowTo guides provided the process that wased to develop the original Plan (HM@ther
sections of this Plan include details about how the IFR requirements were met, and the process that was
used to obtain and interpret data, and eventually make decisions in such areas as mitigation goals, as
well as project and action priorities. These are discussed only generally in this section.

As part of the2016 update, certain elements of the original Plan have been retained, while outdated
information has been either summarized or removed. In some ¢dBesupdated HMP includes cross
references to information in the original 2010 versidihis version meets all applicable state and federal
requirements, such as incorporating new hazard information, updating the risk assessment, providing
status for actns listed in the original plan and identifying new actions. In addition to meeting these
standard planning requirements, the update process focuses on developing detailed jurisdpticific
appendices that better characterize risks and mitigation &@ivon a local level. (Ségpendicesl-20).

3.2.2 Step 1: Organize Resources

The Union County Office of Emergency Management was the lead agency for the development of the
Plan update. At the beginning of the process, a consultant firm, Prinddyaino, was hired to provide
technical support to Union County. In addition, several individuals and organizations worked together to
develop the Plan update. These participants were organized into three tiers of stakeholders who had
several opportunitiesd review and provide comments on plan components. The Cooeps(Tier 1)

also known as thdJnion County Hazard Mitigation Plan Steering Committee (HMPSC) had direct
responsibility for much of the plan update development, with technical support from tinsiwdtants.

This group guided the planning process and made executive decisions about the plan content and
development.

The HMPSC made key decisions about many aspects of the process and the document, including the
composition of the Committee and the Sadiolder groups (Tiers-B), the structure of the HMP update,

and the schedule for developing the document, the hazards that are included in the update, and
prioritized mitigation strategies and actions. The group rBdtmes during the update process, was
provided copies of the draft document, and given detailed briefings about the status of the document,
including in particular various technical elements suchthas risk assessment. Tablel3lists the
membership of the Union CountyMPSQGor the 2016 pla update

Union County Hazard Mitigation Pgil;lﬁ]zgteeriﬁ@mmittee (HMPSC) Members
Name Organization Title |
Christopher Scaturo | Union County OEM Director
Salena Carroll Union County OEMOffice of Domestic Preparedness Bureau Chief
WilliamKane Union County OEM Deputy Director
Thomas O. Mineo, PE Union CountyDepartment ofEngineering County Engineer
Jessica Jahre Princeton Hydro Consultant
Steve Pardue Antares Planning Group Consultant
Ranko Pudar Pudar Mitigation Consulting Consultant
Rick Becker Epona Engineering Consultant
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Tier 2 was the Core Group and each point of contact from all the participating municipdlitisgroup
made decisions about municipality specific plan content and reviewed all components wiutiieipal
appendices See Tabl&-2 below for a list of all participating municipalities and point of contacts. Tier 3
was the Core Group, comprised of municipal and-gomernment representatives and other interested
parties. The purpose of this group svéb ensure participation from vested stakeholders. This group had
several opportunities to review the Plan update. Members of the Tier 3 are listed in the individual
municipal appendices

20 of 21 municipalitiesn Union County participated in the Plapdate. The original Plan included 13
municipalities; 7 additional municipalities participated in the Plan update. As part of the planning
LINPOS&aaz !yA2y [ 2dzydeé& h9a LINBLI NBR | GNRGGSY f
municipality and requsted they provide a point of contact for the update process. A copy of the letter is
included in AppendiB. All participating municipalities and contact names are listed in Taglbelow.

The additional municipalities are identified in the table withasterisk. The City of Elizabeth was the

only municipality that did not participate in the Plan updases they have decided to create a local plan
These municipalities and Union County OEM patrticipated in the Plan update by taking an active part in

Si

the planning process, identifying mitigation actions, and adopting the Plan update.

Table3-2
Union County: Participating Municipalities and Contacts
City/Town Contact Name Title
Berkeley Heights, Township of Mr. Robert Bocchino Engineering/DPW
Clark,Township of* Mr. Jerry Fewkes OEM

Cranford, Township of

aNY» /FNX hQ. N

Engineering Consultat

Fanwood, Borough of*

Mr. Peter Bondar

Engineering Consultar

Garwood, Borough of Mr. Emmit Garner OEM
Hillside, Township of Mr. Douglas Ferrigno FireDepartment
Kenilworth, Borough of* Mr. Robert Schielke OEM
Linden, City of Ms. Kathy Colgan OEM
Mountainside, Borough of* Mr. Ron Romak Mr. James Debbie Engineering PD
New Providence, Borough of Mr. Anthony Buccelli OEM
Plainfield, City of Mr. JamesAbney OEM

Rahway, City of

Ms. Jacqueline DirmannMr.James Housten

Engineering Consultat

Roselle Park, Borough of

Mr. Mark Demareski

Engineering Consultat

Roselle, Borough of*

Mr. Richard Cocca

Police Department

Scotch Plains, Township of*

Mr. Brian Mahoney

Police Department

Springfield, Township of Mr. Scott Seidel OEM
Summit, City of Mr. Aaron Schrager City Engineer
Union, Township of Mr. Phil Haderer Engineering
Westfield, Town of Mr. Daniel Kelly OEM
Winfield, Township of* Mr. FrankMazzarella OEM

Note: *Indicates Municipality did not participate in the 2010 Plan Update
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The general work flow for the project consisted of the following steps:

A Data collection- A Request for Information (RFI) of desired information was provided by
Princeton Hydro to the HMPS®. copy of the RFI is included in AppendixTKe HMPSC
members were asked via the RFI to provide updated information and other recent data available
after adoption of the original plan in 2010. bddition, GIS data was colle from open
sources such as the New Jersey Department of Environmental Protection (NJDEP), the FEMA
Map Service Center, and the New Jersey Geographic Information Network.

A Municipality meetings; Princeton Hydro held kickoff meetings with the jurisdioao provide
an overview of the planning process. The meetings provided an overview of the plan update
effort and established the process that would be used to collect data from the municipalities.

A Princeton Hydro developed preliminary versions of doents and plan sections for review by
the HMPSC. The documents were presented in approximately the same sequence as the
information is presented in the Plan.

A The HMPSC and stakeholders reviewed the preliminary versions and provided comments to
Princeton Hygro to make revisions in the documents and plan sections.

A Princeton Hydro held workshop sessions with each municipality to developmiicipal
appendices At least one meeting was held with each municipality to collect data, identify
hazards of concermand prepare risk assessments (and in some cases beosfitanalyses),
update existing mitigation actions, and identify mitigation actions.

A A Final Draft Plan was provided by Princeton Hydro to the HMPSC for review and comment.

A The HMPSC reviewed andnomented on the Final Draft Plan. Comments were provided to
Princeton Hydro to make any revisions prior to submittal to NJOEM and FEMA for review.

Typical meetings between the consultant and the HMPSC included updates related to work in progress
for aspecs of the plan (e.g., preliminary versions of the hazard identification list, risk assessment, goals
and objectives, mitigation action items, etd)eliverables were provided in advance so that the HMPSC
members could review and come to the meetings preghto comment and direct Princeton Hydro to
make revisions or additionBrinceton Hydro then revised materials accordingly.

¢tKS RdziASa FyR NBalLRyaraoAfAdAaASa 2F GKS lat{/ O0Oz2y
serving as the point of coatt for their communities, and completing necessary planning tasks,
including:

A Identification of local mitigation actiong Princeton Hydro conducted small group working
sessions with municipality local coordinators and in some cases, other municipehalgdrs to
identify and document specifimitigation actions

A Review othe Plan productg As noted above, a total &meetings was held with the HMPSC to
review workin-progress and secure agreement with and/or revisions to the recommendations
made byPrinceton Hydro.For example, the HMPSC met on July 14, 2014 to prioritize the
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hazards ranking each as high, medium and low prioritiesaddition, Tier 2 members (Core
Group and the municipality Point of Contacts) were responsible for reviewing thevidadl
Ydzy A OA LJ f A @adiddsincMdded in eadh dfxh@uyiicipal appendices

2016Plan Update Meeting Schedule

During the development of the Plan update there were t@&&dMPSC meetings. The meetings focused
primarily on the review of worin-progress for the development of the Plan update. The meetings are
summarized in Table3-3. Documentation of these meetings including agendas, -sigsheets,
presentation materials,red meeting notes are included Appendix8.

Table3-3
HMPSC Meeting Schedule

Date Description Attendees

Kickoff meeting to formally start the Plan Upda

March 18, 2014
arch 18, 20 process and establish the HMPSC.

HMPSC, Princeton Hydro

Reviewstatus of county and jurisdictional RFIs,
July 14, 2014 prioritize hazards, GIS data collection, and FEI HMPSC, Princeton Hydro
Public Assistance records

November 19, Review of Hazard Identification Section .
HMPSC, Princeton Hydro

2014

March 5, 2015 = Review oiMitigation Action Strategy HMPSC, Princeton Hydro
Review of plan progress and municipal appenc

May 7, 2015 plan prog patapp HMPSC, Princeton Hydro

development

Members of the HMPSC also held a series of meetings with all participating municipalities. During the
initial planningprocessthe HMPSC sent a letter to the Mayor of each municipality within the County.
The Mayors and local officials selected a singtividual to represent the town and participate in the
2016 Plan update process. This person was the municipality point of contact for the plan update, but
worked with other municipal employees, consultants, volunteers, and other stakeholders throughout
the planning processThese participants were considered the Local Planning Committee and were
responsible for overseeing the individual municipality planning process and development of the
municipal appendices

During the planning process a total of threeee@tings were held with each municipality between May
2014 and March 2015. The planning team first met with the municipalities from M&4,18014. The

20 municipalities were divided into three separate meetings where the same information was presented
over a period of two days. The purpose of the first round of meetings was to introduce the planning
process and start the data collection required to complete the individual municipality risk assessments.
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A second workshop with each municipality was heldate Duly, 2014 when members of the planning
team visited with the Point of Contact from each municipality. During these meetings the status of the
RFI was reviewed and additional daivas collected to complete theunicipal appendicesA final
workshop wagheld on February 24 26, 2015 at the Union County OEM. The purpose of the meeting
was to review the draft municipality appendix developed éaichjurisdiction and collect data for any
remaining items from the RFIl. Tal#e4 provides a summary of theseaating. See AppendiB for
documentation of the meetings, including agendas, $igsheets, and presentation materials.

Table 34
Municipality Meeting Schedule
Dates Description Attendees
Initial meeting to introduce planning team an  Princeton Hydro, Select
May 1921, 2014 start the data collection process for HMPSC members, All
municipality risk assessments. adzy A OALJ A

Workshop held with each municipality to
review jurisdictional RFI status with each = Princeton Hydro, members
municipality anddentify any additional data from each municipality
need for the municipality appendix.
Over a period of three days all 20 participatir
municipalities were invited to a workshop at
the Union County OEM. Of the 20
municipalities invited a total of 12 attended
the workshop. At the workshop, incomplete

Julyg August, 2014

data from the RFI was reviewed and Union County OEM,
requested. Draftmunicipal appendicewere Princeton Hydro, and
February 226, 2015 . . ,
y also reviewed with each of the POCs. The ei members from each
municipalities that were unable to attendanc municipality

were later contacted and meetings schedule

to review the draft, including identifying any

missing dataTelephone conferenceatls were

held for those municipalities unable to atten
a meeting.

3.2.3 Step 2: Assess Risks

In accordance with general mitigation planning practice, as well as the process FEMA established in its
Howto Guides, the risk assessment forms the basis for this Plan by quantifying and rationalizing
information about how natural and manmade hazards eifféJnion County and the participating
municipalities.

The processes used to complete the hazard identification and risk assessments, and the results of these
activities, are described in Sectiodsand 5,as well asAppendicesl1-20 of this Plan update. &h
assessment determined several aspects of the risks of hazards faced by the county and the participating
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municipalities:

A The natural hazards that are most likely to affect Union County

A How often hazards are expected to impact Union County

A The expected sevity of the hazards

A Whichareas of Union County are likely to be affected by hazards

Al2g 'yYAzy [ 2dzyieqQa FaasSidiazr 2LISNIdAzyaszr LIS2LI
hazards

A How private and commercial assets, operations, and infrastructure mainpacted by
hazards

A The expected future losses if the risk is not mitigated

The HMPSC first reviewed the hazards that were included in the original 2010 Plan update and
determined that the hazards from 2010 would be profiled as part of 2046 Plan update After
updating the profiles for each hazard and incorporating new data as appropriate, the hazards were
prioritized as high, medium, or low for both the main body of the Plan update and the jurisdictional
appendicesWhen deciding how to prioritize theazards, factors were considered such as how often
the hazard has occurred in the past, how bad damages were, how many people affected, and how
difficult it was to recover from the event(s). Using this approach, the HMPSC was able to make
gualitative deterninations that allowed the process to focus more closely on the hazards that are most
significant to the County and jurisdictions. For the County, these include the following:

The high hazards are:

Flood

Storm Surge

High Wind;StraightLine Winds

Severe Sirm¢Winter Weather

Hazardous Materials Releas€&ixed Sites
Hazardous Materials Releag@ransportation
Extreme Temperature Cold

Extreme TemperatureHeat

D DD DD D

>

A total of five hazards were considered medium hdgasf concern. These hazards are:

Dam Failue
Drought

Hail

Erosion

High Wind- Tornado

p N S S N

This same process was used to rank the hazards for each municipality. The hazard ranking tables for
each jurisdiction can be found in thrunicipal appendicesAs described in the appendices, the local
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planningcommittees or their representatives prioritized those hazards.

Hazards rated as high priority were the subject of more detailed risk assessments, i.e. estimates of likely
future damages based on empirical data, engineering data, statistics, or all thess. detailed
vulnerability/risk assessments were completed for hazards ranked as medium priorities. Those hazards
ranked low or none (i.e. negligible) priority were noted as such, and included some supplemental
information where possible, although thefetts of those hazards eve generally addressed in the
hazard profile subsections.

The results of the risk assessment were made available to the public during the p@sentations (see
Section 3.3 The full process and results of this work is preedrih Sectior, Hazard Identification and
Risk Assessment, portion of this Plan update.

3.24 Step 3: Develop the Mitigation Plan or Update

As part of the original plan, the HMPSC developed a series of goals and objectives in response to the
results of the risk assessment. The original plan also included a capability assessment that was
conducted to help determine the capacity of Union Couatyd the participating municipalities to
implement hazard mitigation projects. In addition, the HMPSC and the consultant worked with the
participating municipalities, on an individual basis, to identify potential problems and hazard mitigation
project solutons that were included in the Mitigation Action Plan.

The process employed to develop the original Union County Plan was based on the FES&A386f

guides that describe mitigation planning procedures. In addition to being based on theTélow
guidane, the 2016orocess mirrors the one described in the FEMA guidance entitled LocaiHidatiird

Mitigation Planning Guidance (October 1, 2011). This document describes the Local Hazard Mitigation
Plan regulations from the 44 Code of Federal Regulation)(CFRI NIi HWAamMX YR A& C9al
for defining the requirements for original and updated local hazard mitigation pEmsughout the

Plan update, cross references to the Interim Final Rule (IFR) related to mitigation planning and the FEMA
Local Mtigation Plan Review Tool have been added to clarify the requirements being addressed. The
mitigation planning regulation at 44 CFR 201.6 (d) (3) states:

A local jurisdiction must review and revise its plan to reflect changes in development, progresal in |
mitigation efforts, and changes in priorities, andsbmit it for approval within five years in order to
continue to be eligible for mitigation project grant funding.

Early in the planning process, the HMPSC and the consultant planning team ecahgpltailed review

of every section of the existing plan, and prepared a comprehensive Request for information (RFI). The
purpose of RFI was to identify all subject areas in the 2010 HMP where specific updates were required.
For example, census figuréke numbers and locations of Courtyvned buildings (and those owned by

the various jurisdictions), impacts of recent hazard events such as Hurricane Sandy, Hurricane Irene,
several severe winter storms and so forth. The second purpose of the RFI wantiéy idnd assign

tasks identified for the Plan update.

As part of the 2016°lan update, the main bodyas supplemented by individuatunicipal appendices
that were prepared for each of th@O participating jurisdictios. These appendices included all
municipality specific data including risk assessments completed for hazards identified as a high or
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medium concern. In addition to the RFI developed for each section of the main plan, a separate RFI was
also developed for the municipalities. The municipalRyl was distributed to the POCs and reviewed
during the initial meetings held between May 44, 2014.

As mentioned earlier in this section, the HMPSC meimes during the update process. The first
meeting took place on March 18, 2014. The purpose efrtieeting was to begin the planning process,

to make decisions about contents of the Plan update, and to assign specific tasks to County and local
staff and consultants. The MPC used the RFI to outline the update process and tasks. Each section of the
original plan was reviewed and analyzed to determine which areas required updating. This included
areas of the Plan update such as the hazards profiled (and hazard data), the risk assessment, goals and
objectives, maps, and the action items from the origifahpAs reported in the minutes of the meeting,

the group reviewed the structure of the original plan, and agreed the focus of the Plan update would be
on risk at the municipality level and the main body of the plan would be significantly reduced. Only
information that is still current and applicable to the County or municipalities would remain in the main
body of the Plan update.

A second MPC meeting was held on July 14, 2014. The purpose of the meeting was to review the
request for information (RFI) pdeminately related to countyide data needs. In additiothe HMPSC

also ranked the hazards profiled in the main body of the Plan update. Additional meeting topics included
collecting any remaining data and integrating the information into the plan updiee status of the
jurisdictional RFI, and progress made on the draft HMP update. A third MPC meeting was held on
November 19, 2014 to review the Hazard Identification and Risk Analysis sections compiled by the
consultant. A meeting in MarcH"52015 bllowed this meeting with a workshop to discuss existing and
YySs YAGAILFNGAZ2Y | OlGA2ya G2 alN205BThe MBCKE! td revisy the: Qa 20
progress of the plan development and the status of participating municipal pieces. The MR&I wo

with the consultant as needed throughout the plan development process prior and during the review
process.

The Plan update process took place in these steps:

Detailed review of the 2010 version of the County HMP/RFI
Update planning process amin-technical sections

Update technical sections for main body of the Plan update
Prepare detailed jurisdictional appendices

Review of complete first draft

Modifications based on review, Stakeholder feedback
Presentation to public

Compik and incorporate feedback from public

Prepare final draft

Final draft is posted on County website and at the County OEM
Compile and incorporate feedback from public

Prepare and submit final draft to New Jersey Office of Emergency Management
Modifications based on State review

Resubmit to State to verify changes

© o N gk wDdRE

e e S N
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Submit to FEMA Region 2 for review and comment
Modifications based on FEMA review

Secure Letter of Approvability from FEMA

Final approval and adoption

The 2016 Plan update was submitted to NJOEM on March 16, 2015 for a preliminary review. NJOEM
provided preliminary comments and suggestions for improving the document. The HMPSC and its
consultant reviewed the comments and incorporated these changes prior to itifgnthe final draft

plan to NJOEMN November 2%, 2015.

3.2.5 Step 4: Implement the Plan and Monitor Progress

As mentioned elsewhere, thEounty HMP must be updated every five years in order for the County to
maintain its eligibility for various FEMgkant programs. The 2010 HMPSC established a process-for on
going monitoring and revisions to the original Plan for the period between 2010 and 2015. This process
remains unchanged for th2016 Plan update. Section 10 of the Plan update details the maniyo
evaluation, and plan update procedures.

During this fiveyear period, the Plan will be periodically reviewed to ensure compliance with FEMA and
the State of New Jersey requirements for Plan maintenance. The procedures for these reviews are
describedin Section 10, Plan Monitoring and Maintenanéder the 2016 Plan update is approved, the
County will implement specific actions to achieve the goals and objectives described in Section 9
(Mitigation Strategy) and the individual jurisdictional ActioarRl In addition to listing the mitigation
strategies and actions the County is pursuing, these sections describe the progress the County has made
towards reaching the individual goals since the Plan was originally adopted.

3.3 Involvement by the Public an  d Other Interested Parties

The Countyfocused its efforts on active engagement from all municipalities, regional stakeholders and
members of the public. Each municipality was asked to identify local stakeholders and interest groups to
participate in the panning process. These groups, in addition to other entities determined by the Public
LYT2NXIGA2Y hFFAOS 2F GKS [/ 2dzyidezr ¢gSNB 3IABSYy yz2i
comment period. Notification was also sent the OEM Coordinators in lahdjacent New Jersey
Countiesvhen the draft was posted for public comment biovember 202015.

Future outreach by Union County and municipal coordinators, including proposed public education and
work with stakeholders and other interested parties oube next five years will improve public
involvement for the next Plan update.
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3.4 Review and Incorporation of Plans, Studies, and Reports

Other planning documents can be used as a valuable resource for integrating information related to
hazard mitigatiorinto the HMP. The 2010 version of the HMP included the review and incorporation of
other Plans, studies, and reports that are applicable to the hazards discussed in theTlRige.
documents were reviewed again as part of the Plan Update and any newnation or changes have
been incorporated into th016 HMP update. A search was also conducted to identify additional Plans
or studies that may have been completed since the release of the original Plan.

The following Plans and other documents were consideduring the2016 Hazard Mitigation Plan
update. The specific Plans, Studies and Reports are listed below in3f@bleng with a discussion on
how they were incorporated into the HMP Update. The table is organized into three categories that
include Fderal, State, and County plans.

The County and its consultant requested from the municipalities a range of documents, data sources,
maps, studies, Emergency Operations Plans, land use data, laws, and ordingmeddMPSC and
UCOEM regularly provided gaitce and support in this gathering effort through the use ehail
inquiries, phone contact, and agenda items at meetings and workshops. Municipality specific documents
are included in the individual jurisdictional appendices.

Table3-6
Federa) State aml CountyDocuments and Data Utilizefbr the Plan Update

Existing Program/Policy/Technical Documents Method of incorporation into the Plan

Federal Documents

FEMA Disaster Declarations database and other Hazard identification and riskssessment (HIRA);
general hazard data history of loss data for multiple hazards
FEMA/ Digital Flood Insurance Rate Maps (DFIRM)

Effective September 20, 2006

HIRA, strategies, and mitigation actions

FEMA, Union Counfjlood Insurance Study (FIS),

. HIRA, Flood hazard section
Effective September 2@006

FEMA Region Il Coastal Analysis and Mapping
Advisory Base Flood Elevation (ABFE) GIS data, HIRA, Flood hazard section
February, 2013

FEMA Union County New Jersey Flood Insurance F

HIRA, Flood hazard section
Sheet

FEMABenefit Cost Analysis module (version 4.8) HIRA and loss history

FEMA Community Status Book, Community Rating

- . Capability assessments and mitigation actions
System Eligible Communities P y 9
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FEMA Tornado Activity in the United States
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Method of incorporation into the Plan

HIRA and history of loskata

FEMA Coastal Flood Loss Atlas (SLOSH Model)

HIRA, strategies, and mitigation actions

FEMA NFIP Claims including Repetitive Loss and
Severe Repetitive Loss data

HIRA, Flood hazard section

FEMA Modeling Task Forcélurricane Sandy Impact
Analysis

HIRA, Flood, Storm Surge

National Oceanic and Atmospheric Administration
(NOAA)/National Climatic Data Center database

History and description of major hazard events fo
multiple hazards

NOAA Coastal Service Cenrltéistoric Hurricane Track
Database

HIRA strategies, and mitigation actions

NOAA National Hurricane Cenddurricane
Preparedness, Storm Surge

HIRA, strategies, and mitigation actions

NOAA Sea Level Rise (SLR) Global Scenarios. Ge
Platform SLR Planning Tool

HIRA, Flood Hazard

United States Census Bureau data

Data included as part of establishing planning conts
and risk assessments

United States Department of Agricultudew Jersey
Eligible Communities

Special Circumstance Communities

Unite States Geological Survey (US@&&)4 National
Hazard Seismic Maps

HIRA, Earthquake Hazard

United States Environmental Protection Agency Tox
Release Inventory

hazard identification (Hazardous Materials), strateg
and mitigation actions

United States Department of Transportation
Hazardous Materials Incident Data

Used in developing hazard identification (Hazardo
Materials), strategies, and mitigation actions

USDA Forest Service Northern Research

Wildfire Hazard (HIRA), Wildland Urban Interface
(WuUI)

State Documents

New JerseyAdministrative Codéam Safety
Standards (NJAC:2D), Dam Classifications

Dam Failure section of Hazard Identification and R
Assessment (HIRA)

Union County, New Jersey: BHazard Mitigation Plan Update
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New Jersey Geological Survey (NJGS) Map of
Landslides in New Jersey
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Method of incorporation into the Plan

Hazard profiling and loss estimation

New Jersey Division of Community Affairs (NJDCA)
Division of Codes and Standai#fislletin No. 34 Wind
Speed Map

HIRA, strategies, and mitigation actions

NJDC/#State Development and Redevelopment Plan
November 14, 2011.

Future development analysis

NJD@, Office of Smart Growtdeographic
Information System (GIS) data.

Future development analysis, development of HIR|
and strategies

New Jersey Department of Environmental Protectio
(NJDEP), Department of Dam Safety and Flood Cor
data

Developing danfailure hazard section of HIRA
(Section 5) including dam inventory and loss histo

NJDER.andslides in New Jersey report, Landslide
Susceptibility/Incidence maps and geodata

Used in developing loss history and HIRA

NJDERounty Land Use Land Cover data

Hazard profiling and loss estimation

New Jersey Forest Fire Service (NJw#igfire
mapping and data

Wildfire Hazard (HIRA), Risk Maps and Fuel Haze
maps

NJOEM Summary of Presidentially Declared Disast
19922000

Hazard profiling and losstimation

NJOEMHazard Analysis New Jersey

Hazard profile

New Jersey Office of the State Climatologist (at
Rutgers University)

Hazard profile, Extreme Temperatures Cold/Heat
High Windg; Straight Line Winds, Winter Storm

NJG£002 Earthquake Loss sation Study for
Union County

Hazard profile and loss estimation

Northeast Regional Climate Center

Hazard profile, Drought hazargpast drought events

Resilience: Preparing New Jersey for Climate Chan
A Gap Analysis from the New Jersey Clindataption
Alliance, December, 2013

Hazard Profile, Flood hazard and sea level rise.

State of New Jersey Department of Community Affa
Building Permit Data

Planning background (Section 3) and to validate fut|
development analysis

Union County, New Jersey: BHazard Mitigation Plan Update
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Existing Program/Policy/Technical Documents Method of incorporation into the Plan

County Documents

County GIS data including important buildings, zoni Used as part of risk assessment and future
building footprints, and public buildings development analysis

Used to validate data used in future development
CrossAcceptance Report (2005) P

analysis
Emergency Operations Plan Used in hazard identification
3.4.1 New Jersey State 2014 Hazard Mitigation Plan Update
LG Aa bwWwh9aQa AyidSyd G2 dasS GKS {1l at! Fa | &1 ¢

support their mitigation planningprocesses, and to provide guidance on best practices. For each on
going plan development effort, NJOEM attends at least one mitigation core team meeting, one
stakeholder meeting, and one public meeting to be a resource to the municipality or county vterans

any questions and to direct planners to state resources or tools. NJOEM staff also is available during the
draft plan development to answer any questions or provide guidance and assistance.

The statewide mitigation strategies, goals, and objectivesthods of incorporating a varied cross
section of relevant disciplines, hazard specific information, and specific data sources are present within
the SHMPU and were utilized in the development of the Union County Muitdictional Hazard
Mitigation Plan.
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4.1 Hazard ldentification and  Prioritization

In accordance with IFR requirements, and as part of its efforts to support and encourage hazard
mitigation initiatives, the Union County Hazard Mitigation Plan Steering Committee (HMPSC) prepared
this general assessment of the hazards thatvén potential to impact the County. The following
subsections provide an overview of past hazard events in the County and brief descriptions of the
potential for future lossesTable 4.dists thehazardsanked high, medium, or loWwased on the overall
impact to the County considering such factors as how often the hazard occurred, amount of property
and infrastructure damages, number of people impacted, and time of recovery. In addition, jurisdiction
specific hazards have been identified and profiled facte participating municipality in Appendices 1

20. 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
participatng jurisdiction.

During the2016Plan update many parts of the original County HMP 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 th2016 HMP update was to describe the events and effects of natural
hazards on the County since the original version of the Plan was developed and adopted.

Each of the hazardpecific sections noted above has four subsectidsscription of the Hazard;
Locatian of the Hazard; Severity and Extent of the Hazard, and; Impact of the Hazard on Life and
Property. These subsections address FEMA checklist requirements. For the 18 hazards profiled, links to
websites have been included at the end of escription of th Hazardsubsection. These links provide
additional information related to the general description of each hazard that can affect Union County.
Note that Appendix A includes general descriptions of all hazards that can affect Union County. This
sectionaddresses the specific requirements of the Interim Final Rule (IFR) with regard to hazards in the
planning area.

¢CKS GSN)Y L FYYyAy3a FNBF¢ Aa dzaSR FNBljdzSyidte Ay GK
Union County.

4.1.1 Overviewof Uni on Countyods History of Hazards
Numerous federal agencies maintain a variety of records regarding losses associated with natural
hazards. However, no single source offers a definitive accounting of all losses. The Federal Emergency
Management Agency (FEYImaintains records on federal expenditures associated with declared major
disasters. The U.S. Army Corps of Engin@g@8ACEANnd the Natural Resources Conservation Service
(NRDC)Xcollect data on losses during the course of some of their ongoing progeuds studies.

| RRAGAZ2YIFftes GKS blaA2ylf hOSFYAO ! (iY2ZALKSNRO ! R
(NCDC) and Spatial Hazard Events and Losses Database for the United States (SHELDUS) database
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collect and maintains data about natural hazaid summary format. The data includes occurrences,
dates, injuries, deaths, and costs.

In the absence of definitive data on some of the hazards that may occur in Union County, illestrativ
examples are useful. Tablel4provides brief descriptions of parularly significant hazard events
200dzZNNAYy3I Ay (GKS O2dzyieQa NBOSYyl KAAG2NRO® ¢KAA
the area, but rather to lists some of the more significant events that have occurred here in the past.

Union Couty has received 13 major Presidential Disaster Declarations and eight Emergency
Declarations since 1950. Seven of the 13 major disaster declarations were the result of significant
flooding. The more recent major and emergency declarations (and onedeckred event) are
included as part of the summary in Tabl& &elow.

Table 41: Recent Hazards and Declared Emergency and Major Disasters
in Union County, New Jersey (192914)
(Sources: NOAA/NCDC; FEMA,; and the NJ Office of Emergency Management)

Date and
Disaster (DR)
12/18/1992 SEVERE STORMS AND INLAND AND COASTAL FRAO@IuN@nter storm
(DR973) O0b2NRSIFAGSNY GKIG OlFdzaSR O2yaAiRSNI g
total of 12 counties in New Jersey included as part ofRhesidentially
Declared Disaster.
3/13/1993 SEVERE STORMS AND FLOODING (Emergency Dediaetidkmown as the
(DR3106) G{G2N)Y 2F G4KS /SyildNEé¢ | FFSOGSR I a
the Gulf Coast, and the Ohio Valley. One of the miogti Sy a S y 2 NS
SHSNI I FFSOG GKS | yAGSR {idFrdiSad ¢KS
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 BLIZZARB State of Emergenayas declared for the blizzard that hit the state.
(DR1088) 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 broughaistakc
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 meglimissions. In Union County, snowfall totals
ranged from 20+30".
10/19/1996 FLASH FLO@ooding temporarily closed parts of US 1 and 9, several state
(DR 1145) routes, and the Garden State Parkway. Union County recé&it of rainfall.
In Union Couty, the flooding caused an estimated $4 million in residential
property damages and $300,000 in infrastructure damages.

Nature of Event
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Disaster (DR) Nature of Event

9/16/1999 HURRICANE FLOYD (Emergency Declar@ticnjlowngraded fall hurricane
(DR3148) put the entire Eastern Seaboard on floodtala, 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 total$1090"

within Union Township in Union Counfihe Rahway River at Spriigdd 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 HEAVY SNOW (Emergency Declarafitne) most powerful storm to affect New
(DR3181) 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 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 18.23t8'. New

Jasey requested and was granted a Show 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 $20nillion.

8/5/2003 SEVERE STORMS AND FLOGODIxERtial rain resulted in widespread flash
flooding of streets, low lying and poor drainage areas, mainly along a line
extending northeast across Southwest Union County into South Central Berge
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, Watwy 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 SEVERE STORMS AND INLAND AND COASTAL FLOSHBWGIay

(DR 1694) b2 NRSI &0 S NersByfwitrb$eR9" o &ia, causing millions of dollars
of damage and killing three residen8tatewide damage was estimated at
$180 million dollarsStreet flooding was reported along Route 1 south bound
near Lawrence Street. Union County rainfall reahdrom 2.16 at Canoe Brook

to 7.31 Cranford.

04/02/2010 SEVERE STORMS AND FLOODING A slow moving storm moving north along
(DR 1897) Atlantic coast produced heavy rains from March-1%, 2010Rainfall amounts
were greatest in central and ndreéastern New Jersey. One of the highest
rainfall totals was reported at USGS gage in Mountainside, New Jersey.
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Disaster (DR) Nature of Event

12/26/2010 SEVERE WINTER STORM AND SNOW&RJIRpitlly intensifying low

(DR 1954) pressure system tracked from off the Southeast US coast on Christmas Day a
then past the Mid Atlantic Coast on Sunday December 26th. Bands of heavy
snow plus embedded thunderstorms and vetyoag 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. Thi
heavy snow was accompanied by area wide winds of 25 to 40 mph and gusts
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 SEVERE WINTER STORM AND SNOWE&RO®tbric and unprecedented
(DR4048) early-season winter storm impacted the area on Saturday, October 29, with
more than one foot of heavy wet snow falling on interior portions of northeast
New Jersey. Thistise 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 ¢
people across northeast New Jersey lost podring this event as heavy snow
accumulated on trees that still had partial to full foliage during-anidumn.

This caused extensive felling of trees and limbs across the region and damage
to power lines. In Union County a significant number of treesecdown due

to the heavy wet snow.

08/31/2011 HURRICANE IREN#Irricane Irene made landfall along the Outer Banks of
(DR 4021) North Carolina on August 27, 2011 as a Category 1 hurriddrmestorm re
emerged over the Atlantic and made a second landfslh tropical storm on
August 28 in the Little Egg Inlet in southeastern New Jeré@yge 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 ar&pringfield. In Rahway significant flooding
occurred along West Grand Avenue and Rahway Avenue. An estimated 30,00
Union County residents were left without power.

10/30/2012 HURRICANE SAND late October of 2012, Union County was impadigd

(DR 4086) Hurricane Sandy, a late season hurricane. Sandy reached a peak intensity of ¢
knott while it turned northwestward toward the midtlantic states. Sandy
weakened somewhat and then made landfall as a fiagtical cyclone near
Brigantine, New Jersey wiifO-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 Courgystorm produced to

6 feet of inundation along the Arthur Kill and in thizBbeth 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.
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4.1.2 Methodology for Prioritization

In its early meetings related to this HMP update, the HMPSC considered a total of 18 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 Coufityey considered factors such as how often

the hazard occurred, degree of property and infrastructure damage, number of people impacted, and
time of recovery.

The hazard prioritization table is provided below and describes the rationale for the hazamgaihk

also shows sources of information that were consulted for the determination. Although all 18 of the
hazards are profiled in this section, the prioritization was used as a basis to focus vulnerability and risk
assessment activities on those hazavdth the most potential to negatively affect the County. Those
hazards prioritized as high or medium by the HMPSC include more extensive discussions about
vulnerability and risk than those with lower rankings.

It should be understood that the overall HM® structured to emphasize jurisdictional hazards and
vulnerabilities, so this Courtgvel section of the document is necessarily less detailed in this regard.
There is more information about locatiespecific hazards and vulnerabilities in the jurisdicél
appendices.

Table 42
Union County (Countywvide) Hazard Ranking Table

Level of :
Hazard Rationale Sources

Concern

FEMA Flood Insurance Studies, FEM
Flood Insurance Rate Maps, FEMA Pu
Assistance records, FEMA National Fl
Flood High Widespread impacts, history of - Insurance Program claims data, US Af
occurrences in the county, significant Corps of Engineers (USACE), and
annual damages National Oceanographic and
Atmospheric Administration (NOAA),
studies ad records.
Storm Surge High l\/_lod_e_rate probability, potential for NOAANCDC. HAZUS. USACE
significant impacts to eastern coastal ’ ’
areas.
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Rationale

Hurricanes: Relatively low historic
probability; potential for widespread
impacts;Tropical Storms: Low to

February 2016

Sources

NOAA and National Climatic Data Cen

High Windg moderate probability; potential for (NCDC) records, New Jersey Departm
Straightline High widespread injpfg_\CES; - of Community Affairs Division of Codes
Winds b 2 NI S:iMaderatalrobability of and Standards, New Jersey State
more extreme events, potential for Climatologist (Rutgers)
moderately widespread impacts; Seve 9 9
Storms: High probability of occurrence
but losses are typicallymited.
Severe Storng High annual probability, widespread = NOAANCDC, National Weather Servig
Winter High impacts, but losses generally limited (NWS), New Jersey State Climatolog
Weather except in most extreme events. (Rutgers)
Hazardous US Environmental Protection Agency
Materials High High annuaprobability with impacts = FEMA HAZUS (Hazards US) software
Release g potentially severe in sitspecific areas. Rightto - Know (RTK) Network, US
Fixed Site Environmental Protection Agency (EP
Hazardous
Materials High Moderate to high annual probability, | The RTK NetworkEmergency Respons
Releaseg 9 but impacts limited in severity and are Notification System (ERNS)
Transportdion
Extreme NOAANCDC, New Jersey State
Relatively high annual probability, but . L .
Temperatureg High i)rln gcts are Iin:)ited v Climatologist (Rutgers), National
Cold P ' Weather Service
Extreme Relatively high annual probability, but NOAANCDC, New Jersey State
Temperatureq High i)r/n gcts are Iinfited i Climatologist (Rutgers), National
Heat P ' Weather Service
Low annual probability based on New Jersey Department of
DampFailure Medium historical data, but impacts potentially Environmental Protection (NJDER)am
significant in sitespecific areas. Safety and Flood Control.
High annual probabilityhut impacts NOAANCDC; New Jersey State
Drought Medium g P . _&b P . y
generally limited. Department of Agriculture NJDEP
) . ) NOAANCDC, New Jersey State
) . High annual probability but impacts ar . . Y .
Halil Medium Climatologist (Rutgers), National

limited in severity and area.

Weather Service
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Level of
Concern
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Rationale

February 2016

Sources

Relatively high I ili |
Erosion Medium i;a;\c/jsyar:aglin?t]:: ?o ?\fr?r?:;gér?lu NOAA, The New Jersey Beach Prof
P Network (NJBPN), USACE
coastal areas.
Moderate to high annual probability,
o . g P Y NOAANCDC, New Jersey State
High Windg . widespread impacts, but losses . . .
Medium - . Climatologist (Rutgers), National
Tornado generally limited except in most .
Weather Service
extreme events.
Earthquake / Low Verv low probabilit United Sates Geologic Survey (USGS
Geological y P y New Jersey Geologic Survey (NJGS
. NOAANCDC, New Jersey State
Low to moderate annual probability . . .
Ice Storm* Low L . o Climatologist (Rutgers), National
with impacts relatively limited. .
Weather Service
Landslide* Low probability with losses typicall
. Low P v ypicaly NJGS
(non-seismic) limited.
. - . NOAANCDC, New Jersey State
Severe Storm* High annual probability, but impacts . . Y .
Lightnin Low enerally limited Climatologist (Rutgers), National
¢Hg g g y ' Weather Service.
- High annual probability of sitepecific NOAA, New Jersey Forest Fire Servi
Wildfire* Low . .
events, but impacts generally limited. NJDEP.

Note: The data in this table is intended only to give a general sense of the significance of hazards in the countyo redative
other. See Appendix A for a complete listing of all sources. *These hazards were determined to have limited risk and thus no
risk assessment was conducted.

4.1.3 Hazards Summary

TheHMPSC identified eight of the 18 hazards profiled as fulgdictional or countywide hazards of

high concern. These are significant hazards that have the potential to impact at least two of the 20
jurisdictions participating in the Plan update. As thgulations indicate, all of these identified hazards
must be profiled, their vulnerability assessed, and mitigation actions developed for them.

The high hazards are listed below.

A Flood
A Storm Surge
A High WindStraightLine Winds
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Severe Storm\Winter Weatter

Hazardous Materials Releas€&ixed Sites
Hazardous Materials Releas@ransportation
Extreme Temperature Cold

Extreme Temperature Heat

A
A
A
A

>

Atotal of five hazards were considered medium hazards of concern. These hazards are listed below.

>

Dam Failure
Drought

Halil

Erosion

High Wind- Tornado

> > D> >

The remaining hazards were considered low hazards of contkease hazards included

Earthquake / Geologic
Ice Storm

Landslide (NoiBeismic)
Severe Stormlightning
Wildfire

D DD D

In addition to the hazards selectéor the multi-jurisdictional or countywide risk assessments, a subset

of the 18 hazards included in the Plan update were also identified, profiled, and in some cases risk
assessments completed for each participating municipality. The hazards selectetheforisk
assessment were identified by the same process as the one described above. See municipality specific
appendices (Appendix20) for detailed hazard identification and risk assessments for select hazards of
concern for each jurisdiction.

4.1.4 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 2014 New Jersey State Hazard Mitigation Plan Update (SHMPU), with the
god of ensuring consistency between the two documents, primarily in the areas of hazard
identification, risk assessment and mitigation strategy. The SHMPU comprises a shorter list of hazards
(and does not include hazardous materials), but the most signifitarards statewide are part of both
documents, and are generally prioritized in the same way.

415 Summary Description of the Countyds Vul ner
The DMA 2000 legislation and related FEMA planning guidance require mitigation plans de inclu
discussion of community vulnerability to natural hazards. Vulnerability is generally defined as the
damage (including direct damages and loss of function) that would occur when various levels of hazards
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impact a structure, operation or population. F@tample,vulnerability can be expressed as the percent
damage to a building when it is flooded, or the humber of days that a government office will be shut
down after a wind storm, etc., assuming there is sufficient detailed data available to support the
cdculations.

Because this Plan includes many jurisdictions and data is often not detailed, it is not practical to
complete vulnerability assessments on the many individual assets, operations and populations in
individual jurisdictionsHowever, it is approgate for participating municipalities to embark on a
program of addressing these data deficiencies over the next five years in anticipation of the next Plan
update.

As illustrated in the present section of the HMP, Union County is subject to numerousainand
manmade hazards, although in some cases the hazards have rarely impacted the area, or their effects
have been relatively minor. As is the case with many parts of theAthhtic, although relatively
localized, flooding is the most frequent and staamaging natural hazard in central New Jersey and
Union County, However, it is important to recognize that several other hazards present significant risks
(i.e. potential for future losses) to the County, even though they have occurred infrequenttig past,

or have not caused much damage.

In particular, earthquakes (although improbable) present risks to various communities in the County
because there are many relatively old structures that may be prone to failure if shaken by an
earthquake. In ordeto accurately characterize vulnerabilities (and hence risks) at a local level, it will be
necessary to study assets on a sfiecific basis. There is also some vulnerability to wind in the County,

mainly from hurricanes and tropical storms. While sevVienericanes are rare events in this area of the

O2dzy UNEBEX GNRLIAOIT &adGd2N¥xa |yR y2NRSFadSNB | NB Tl AL
are vulnerable to high windsMost of the other hazards are either localized or improbable, and

therefore, whle various elements in the communities may be vulnerable to such hazards, the likelihood

of them occurring in any specific location is very small.

Section 4.2 Overview of the Type and Location of Hazards

In the initial phase of the planning process, Whio / 2 defMé®eeviewed the hazards profiled in the
2010 Hazard Mitigation Pladhe HMPSC determined that the same 18 hazards posed the greatest
threat to Union County. The following hazards were selected for inclusion in this Plan update by the
HMPSC

Dam Failure

Drought

Earthquake/Geological

Erosiogl dzNNA Ol y Sk b2 NRSI a0GSNk/ 2Fadtkt {dGd2N¥Y
Extreme Temperatur@Cold

Extreme TemperaturgHeat

ook wDdRE
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7. Flood
8. Hail
9. Hazardous Materials Releagéxed Site

10. Hazardous Materials Releada@ansportation

11. High Wind StraightLine Wirds

12. High Wing¢ Tornado

13. Ice Storm

14. Landslide (notseismic)

15. Severe StorngLightning

16. Severe Storm\Winter Weather

17. Storm Surgel dzNNA OF yS k b2 NRSFAGSNI Kk ¢NRBLAOFt {G2NY
18. Wildfire

The following section profiles each of the 18 hazards listed above and includiescaption of the
hazard, location and extent of the hazard, severity of the hazard, impact on life and property, and past
occurrences of the hazard.

4.3 Dam Failure

4.3.1 Description of the Dam Failure Hazard

A dam is defined by the New Jersey Departma&nEnvironmental Protection (NJDEP) as any artificial
dike, levee, or other barrier that 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 &bt h
when measured from the downstream tad-dam to the emergency spillway crest or, in the absence of
an emergency spillway, the tegf-dam?

Dam failures can result from a variety of causes including lack of maintenance, seismic activity,
improper desjn or construction, or the effects of large storms. Significant rainfall can quickly inundate
an area and cause floodwaters to overwhelm a reservoir. If the spillway of the dam cannot safely pass
the resulting flows, water will begin flowing in areas nesigjned for such flows and failure may octur.

See Appendix A for a more detailed description and definition of the dam failure hazard.

To prevent, or reduce the probability of a failure, existing dams are periodically inspected by
professional engineerslable4-3 summarizes the dam inspection schedule for New Jersey, including
Union County.

Table 43
New Jersey Dam Inspection Schedule

2 New Jersey Department of Environmental Protection (NJDEP)

3 NJDEP
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(Source: NJDEfDam Safety and Flood Control)
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 Il Dam once every four years only as required
Class IV Dam once every four years only as required

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 dediméollows:

High hazard potential dams are those whose failure or operational failure will probably cause loss of life
and/or significant infrastructure losses.

Significant hazard potential dams are those whose failure or operational problems areywtdikeluse
loss of human life, but can cause economic loss, environmental damage, disruption of lifelines, or other
concerns.

Low hazard potential dams are those whose failure would probably cause no loss of human life and
only low economic and/or environBy i I f f2a4Sax 6KAOK g2dzZ R Ge&LIAOI T
property.

4.3.2 Location of the Dam Failure Hazard

According to the NJDEP there are a total of 31 dams in Union County as of June, 2014. Of the 31 dams,
data from the NJDEP indicates that eight are no longer in existence or have been removed. This reduces
the total number of dams in Union County to 23. TéDER, 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 itNt#we Jersey Administrative Cogle

Dam SafetyStandards (NJAC:2D): Dam Classification§he 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 orderetldaard 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 (H), significant (S), and low (L); these are
defined atthe bottom of the table.

In Union County three dams are classified as high hazard by the IBilipézR of Dam Safety and Flood
/ 2y 0NRET {KFEOlFYFE2Y 5FYX [/ tSIENBIGSNI 58GSyiliAzy 5l
New Jersey Department of EnvironmahProtection database does not include the data points listed
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Table 44
. Inventory of Union County Dams, ordered by Hazard Classification
(Source: NJDEBureau of Dam Safety and Flood Control, June 2014)

Municipality Hazard Height Length

River/Stream

Name Class (feet) (feet)
. Robinson's Branch .
Clark Township ) Robinsons Branch 27 425
Reservoir Dam
New Providence
Clearwater Detention Dan Salt Brook 22 1,275
Borough
h Plai
Seote . amns Shackamaxon Dam Lambert's Run 24.1 275
Township
Clark Township Jackson Pond Dam Rahway River 14.9 276
Clark Township Bloodgoods Pond Dam Rahway River 14 450
Kenilworth
Echo Lake Upper Dam Nomahegan Creek 17 120
Borough
Mountainside
Echo Lake Dam Nomahegan Brook 20 130
Borough
Robins Branch Rahwa
Rahway City Milton Lake Dam I . W 10 204
River
Scotch Plains
. Seeley's Pond Dam Green Brook 20.2 850
Township
Springfield
pring ”.e Briant Park Dam Van Winkle Brook 155 280
Township
Berkeley Heights Murray Hill Farm .
. . Passaic RiverR 11 na
Township Detention Dam
Cranford Township Sperry Pond Dam Rahway River 100
Cranford Township Union City Park Dam Rahway River Na 90
Cranford Township Kenilworth Blvd. Dam Nomahegan Brook 2.3 30
Cranford Township.  Nomahegan Park Dam RahwayRiverTR 5 29
Elizabeth City Ursino Dam Elizabeth River 13.3 104
Il" Union County, New Jersey: BHazard Mitigation Plan Update 4-12



Municipality
Name

Dam Name

Section 4: Hazard Identification and Risk Assessment

River/Stream

Height
(feet)

February 2016

Length
(feet)

Linden City 1A Dam L Morses Creek 5.08 165
Mountainside
untainst Surprise Lake Dam L Blue Brook 20 200
Borough
Rahway City Ritchie Dam L Rahway River 2 15
Rahway City Rahway Dam L RahwayRiverTR 5 30
Scotch Plains Green Brook Raritan
. No Name Dam L . 3 40
Township River
Westfield Town Mindowaskin Lake Dam L Rahway River 4 200
Berkeley Heights = Horseshoe Road Detentio
. . SD unknown unknown | unknown
Township Basin Dam
Berkeley Heigh hn R Is Hospitall
erke ey elgnts John Runnels Hospita SD unknown unknown unknown
Township Dam
Berkeley Heigh
er ee)f elgnts Bonnie Burn Dam SD unknown unknown unknown
Township
Cranford Township 5NRSaOKSNX SD unknown unknown = unknown
Linden City Draesher Dam SD Morse Creek 3 250
New Providence , I
Murray Hill Estates Dam SD Passaic River Na 360
Borough
Union Township Faitoute Dam SD Elizabeth River 12 800
Union Township Salem Dam SD Elizabeth River 7 150
Watchung Borough:  Seeley's Mill Pond Dam SD unknown unknown unknown

Hazard Classes (Source: Nietsey Administrative Cod®am Safety Standards (NJAQJ: Dam Classifications

S = Significant Hazard: Loss of life not likely but the potential for significant property damage

L = LovwHazard: Loss of life not likely and minimal infrastructure or property damage other than the structuré
SD = Smalbam:Impounds less than 15 acfeet of water to the top of dam, has less than 15 feet heightlam
and which has a drainage area abdtie dam of 150 acres or less in extebonsidered a very low hazard.

H = High Hazard: Loss of life likely (if failure were to occur)

The following map identifies the location of the 23 dams identified in Union County as of June 2014.

Union County, New Jersey: BHazard Mitigation Plan Update
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The inventory of dams was provided by the NJBHERau of Dam Safety and Flood Control.

Figure 41
Union County Dams
(Source: NJDEBureau of Dam Safety and Flood Control)
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Severity (Extent) of the Dam Failure Hazard
In 1921, the New Jersey Legislatumeated the Bureau of Dam Safety and Flood Control, which

instituted laws relating to the construction, repair, and inspection of existing and proposed dam

structures. The law was amended in 1981, and became known as the Safe Dam Act. New Jersey's Dam

Safégil & LINPINIY A& FTRYAYAAGSNBR o0& bW59t Qa8 5AQAaAZY

Section* The severity of a dam failure event can depend on various aspects related to the size of the
dam, the extent of the failure, the velocity of the floodwadereleased, and the intensity of the

downstream development.

4 NJDER Bureau of Dam Safety and FlaucbCo
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Impact on Life and Property (Vulnerabilities and Risk)

According to the United States Army Corp of Engineers (USACE) National Inventory of Dams (NID), as of
2014 there were 87,359 dams in the té States. Of this total, there were 825 dams in New Jersey. A
total of 561 or 68% of the dams are categorized as either high hazard or significant hazard dams and
pose a risk to life and property. Dam failure has the potential for catastrophic impaditeoand

property. This risk can be reduced by proper design, construction, and routine maintenance and
inspection.

The dam failure hazard was prioritized by the HMPS@eaum.The Countywide potential impact of

the dam failure hazard is mostly limitad the areas immediate adjacent to and downstream from
dams. See the applicable jurisdictional appendices for a more detailed analysis of vulnerabilities and
potential impacts of this hazardAlthough accurately predicting the probability of dam failuse i
impractical, where possible, the jurisdictional appendices include projected losses on downstream
communities and structures.

The following tables present summary exposure data for census blocks intersectifignld@8 stream
buffer downstream from thénigh hazard dams. The data includes land use classification of the exposed
land area, as well as the housing unit count and exposed population, based on 2010 Census data.

Commercial  Other Residential Tota
(Acres) (Acres) (Acres) (Acres)

Municipality Name

. Robinson's Branch
Clark Township/Rahway . 7.85 75.24 112.40 195.49
Reservoir Dam

Clearwater Detention

New Providence Borougt Dam 18.06 29.21 109.30 156.57
Scotch Plains Township Shackamaxon Dam 5.29 150.55 209.49 365.33
GRAND TOTAL 31.20 255.00 431.19 717.39

Housing
Units

Municipality Name Dam Name Population

. Robinson's Branch
Clark Township/Rahway ) 1,258 477
Reservoir Dam
New Provi | D i
ew Providence Clearwater Detention 1118 393
Borough Dam
Scotch Plains Township Shackamaxon Dam 1,812 987
GRAND TOTAL 4,188 1,857
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Occurrences of the Dam Failure Hazard

The NJDEP 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 oflack of inspection and the number of dams nearing the end of their desighWitgle

not considered a failure, The City of Linden has reported that several times a year, water exceeds the
limits of the Jackson Pond and Bloodgoods Dams.

Figure 42
SeelePd t2yR 5FY tFNIAFE CIFAfdzNE FFAGSNI | dzZNNK OF yS ¢
(Source: NJDEBureau of Dam Safety and Flood Control)

The NJDEBureau of Dam Safety and Flood Control lists dam failures in New Jersey from several major
flooding events including Hurricane Hbin September of 1999 and the Sparta storm in 2000. Review

2F (KSaS8S Ft22R& AYRSYUGAFTASR GKNBS RIY FlAfdzNBa Ay
Dam, and Bloodgoods Dam all partially failed after Hurricane Eld@ywe partial dam failures are

described below.

Shackamaxon DanfScotch Plains Township). This dam partially failed after floodwaters eroded the
discharge channel.

5NJDER Bureau of Dam Safety and Flood Control
6 NJDER Bureau of Dam Safety and Flood Control
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{ SSt S& Qa (Scakcl RainsS ToWnship). Floodwaters partially destroyed the masonry spillway cap
and the upper portiorof the dam.

Bloodgoods Dam(Clark Township). The NJ@BBm Safety and Flood Control Site does not provide a
description for this failure.

As part of the2016 Plan update, additional dam failure events were researched for Union County. No
additional sigrficant failures were identified from flood events between 2009 and 2013.

With a total of three previous dam failure events in Union County between 1950 and 2014, the County
experiences a dam failure event on average slightly more than once every 20 WWtrone event

every 20 years, there is roughly a 5% annual probability of a future dam failure event occurring in Union
County. Considering the three past events, the HMPSC ranked dam failure as a medium risk hazard (See
Table 42 for a complete list ofiazard rankings). As a medium risk hazard, the HMPSC determined that

the three highhazard dams should be addressed in the risk assessment (Section 6) of this Plan update.
See the applicable jurisdictional appendices for a more detailed analysis of thehamprd dams:
{KIFIO1FYIE2Y 51YZ [/ tSENBIFGSNI 58GSyidiAaz2y 5FYZ YR
potential impacts of the hazard in specific areas.
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4.3.2 Drought

Description of the Drought Hazard

A drought is an extended dry climate condition when there is not enomgter to support urban,
agricultural, human, or environmental water needs. It usually refers to a period of bedomval
rainfall, but can also be caused by dryingresor lakes or anything that reduces the amount of liquid
water available. Drought is a recurring feature of nearly all the world's climatic regions. See Appendix A
for a more detailed description and definition of the drought hazard.

Location of the Drought Hazard

Drougtis 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 suclibg/ge 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 waseipply shortages. The six drought regions are based on
watershed and watesupply 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. The most recent version (Version 3.0, released in Méy,) 2bows that all of Union
County is located in the Central Drought Redion.

7New Jersey Department of Environmental Protection (NJDEP), Division of Water Supply and Geoscience.
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Figure 43
New Jersey Drought Regions
(Source: NJDEP)

North-Central New Je
Drought Regions

Severity (Extent) of the Drought Hazard

I RNRdAzAKGQa &ASOSNRGEe RSLISYRa 2y VY day§edgeaghic extehtOl 2 NA =
as well as regional water supply demands by humans and vegetation. The severity of drought can be
aggravated by other climatic factors, such as prolonged high winds and low relative hiiniidigyto

its multrdimensional nature, drneght is difficult to define in exact terms and also poses difficulties in

terms of comprehensive risk assessments.

One method used by scientists to calculate the severity and duration of a drought is the Palmer
Drought Severity Index (PDSI). The PDStatedi the prolonged and abnormal moisture deficiency or
excess and indicate 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 pafod
abnormally dry or wet weathet.

8FEMA, 1997
9NOAA. NWS. Climate Prediction Center. DroughtBHxrpliaeatio

n.
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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 of4 for these cases. Conversely, a +4 represents extremely wet conditions. From these
values, 7 categories of wet and dry conditions can be defined. Tablelehtifies the values used to

define the PDS?P

Table 45
Palmer Drought Severity Index (PDSI)
(SourceNOAA, National Weather ServiceClimate Prediction Center)

Palmer Drought Severity Index

-4.0 or less (Extreme Drought)
-3.0 or-3.9 (Severe Drought)
-2.0 or-2.9 (Moderate Drought)
-1.9 to +1.9 (Near Normal)
+2.0 or +2.9 (Unusual Moist Spell)
+3.00r +3.9 (Very Moist Spell)
+4.0 or above (Extremely Moist)

Impact on Life and Property (Vulnerabilities and Risk)

Droughts have the ability impact many sectors of the economy, and reaches well beyond the area
experiencing physical drought. Droughmpacts 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 a
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 supplfegriculture products dependent upon on rainfall.

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 NCDC reported no
known deaths, injuries or property damage from droughtshia planning area from any of the past
events identified.

The drought hazard was prioritized by the HMPS@edium.The Countywide potential impact of the
drought hazard is very small, as the most significant impacts related to all but the most sewagbtdro

are limited to damage to agricultural concerns. There is little or no agriculture in Union County, so the
risks are minimal. See the applicable jurisdictional appendices for a more detailed analysis of

10NOAA. NWS. Climate Prediction Center. DroughtHrpliaeation.
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vulnerabilities and potential impacts of this zerd. Although accurately predicting the probability of
drought is impractical, where possible the jurisdictional appendices include projected losses to
agriculture. There are no significant vulnerabilities to structures from the drought hazard.

Occurrenc es of the Drought Hazard

According to the NCDC database, Union County has experienced 11 drought events in the period from
1950 to 2013. No additional events were identified from the NCDC or SHiEBRIUSse between 2008

and 2013 All 11 events were betweae2001 and 2002. The database provides no indication as to why
there are no events prior to 2001, although presumably occurrences follow the same pattern and
frequency as shown in the NCDC list. The events are listed by month. For example, if a drégsight las
several continuous months, it is listed in the database as separate events. If the continuous months are
combined into single events, the number of events is reduced from 11 to two.

In addition to the NCDC, data from the Northeast Regional ClimateeOeas also reviewed to identify

past drought events in Northern New Jersey. The climate center provides historical data for severe and
extreme droughts that are divided into three categories that include the Northern Climate Division,
Southern Climate Dision, and Coastal Climate Division. Considering the widespread impacts associated
with droughts, the events listed for the Northern Climate Division were considered to also impact
Union County. Tablé-6 below shows northern New Jersey droughts that welessified with a PSDI of
severe or extreme-8.0 to-4.0) for a period of two months or greater from 1985®013. The table

shows there have been nine events between 1949 and 2013. The events listed also capture the two
events identified above from the NIC.
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Table 46
Reported Droughts, Northern New Jersey (Including Union County), £2893
(Source: NOAA/NCDC, Northeast Regional Climate Center, Cornell University)

Drought Periods Duration Lowest PDS Source
Month
11/1949- 1/1950 3 months -3.67in 12/1949 NRCC
9/1957-11/1957 3 months -3.121in 11/1957 NRCC
8/1964- 8/1966 25 months -5.51in 8/1966 NRCC
12/1980-1/1981 2 months -3.77in 1/1981 NRCC
3/1985- 4/1985 2 months -3.821in 4/1985 NRCC
8/1995-9/1995 2 months -3.431in 8/1995 NRCC
7/1999-8/1999 2 months -4.151in 711999 NRCC
12/2001¢ 5/2002 6 months -4.57 2/2002 NCDC/NRCC
7/2002¢ 9/2002 3 months -3.28 8/2002 NCDC/NRCC

With a total of nine previous drought events in Union County between 1949 and 2013, the County
experiences a drought event on average slightly more than once every seven Wirsone event

every seven years, there is roughly an 11% annual probability of a future drought events occurring in
Union County. Considering the impacts from the nine ma&nts, the HMPSC ranked droughts as a
medium risk hazard. As a medium risk hazard, the HMPSC determined that drought would be included
as part of the more detailed risk assessment.

4.3.3 Earthquake/Geological

Description of the Earthquake Hazard

Anearthj dzZ {S Aa | adzZRRSy NBfSIFrasS 2F SySNH& FTNRY GKS
plates become stuck, putting a strain on the ground. When the strain becomes so great that rocks give
way, fault lines occur. At the Earth's surface, earthqsakeay manifest themselves by a shaking or
displacement of the ground, which may lead to loss of life and destruction of property. Size of an
earthquake is expressed quantitatively as magnitude and local strength of shaking as intensity. The
inherent size ban earthquake is commonly expressed using a magnitude. See Appendix A for a more
detailed description of the earthquake hazard.
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Location of the Earthquake Hazard

Review of the State of New Jersey 2014 Hazard Mitigation Plan and other sources 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 planranga is susceptible to the effects of earthquakes.

In 1996, the USGS produced probabilistic Seismic Hazard Maps for the United States. The USGS revises
these maps roughly every six years or so to reflect newly published or thoroughly reviewed earthquake
science and to keep pace with regular updates of the building code. The USGS maps were updated in
2002 and 2008 with revision incorporated in 20Ithe 2010 USGS National Seismic Hazard Maps
display earthquake ground motions for various probability leveloss the United States and are

applied in seismic provisions of building codes, insurance rate structures, risk assessments, and other
public policy. This update of the maps incorporates new findings on earthquake ground shaking, faults,
seismicity, and godesy. The resulting maps are derived from seismic hazard curves calculated on a grid

of sites across the United States that describe the frequency of exceeding a set of ground Atotions.

The original 2010 plan included a USGS seismic hazard map fromeQ@od2 showing peak ground
acceleration (pga) with a 10% chance of being exceeded over 50 years. &Rydisplays the most

recent USGS National Seismic Hazard Map produced in 2014. The map shows peak ground acceleration
(pga) with a 2% chance of beiegceeded over 50 years. The map shows that the pga is highest in
northeastern New Jersey (0.142%g) and decreases to the south (00®.1%g). The map shows that

the pga in Union County ranges from 0¢1@.2%g (shaded olive green).

In comparison tole 2008 Seismic Hazard Map, the 2014 version indicates a slight increase in risk in
north-central New Jerseyrigure4-4 is the 2008 USGS seismic hazard map for the central and eastern
United States showing pga with a 2% chance of being exceeded ovearsO Tiee 2008 version shows
Union County in the 0.12g to 0.20g peak acceleration range. In Union County, the lower range of the
2014 Seismic Hazard Map begins at 0.14g, a 0.02g increase from the 2008 version.

In 2002, the New Jersey Geologic Survey (Nd@8pleted anEarthquake Loss Estimation Study for
Union CountyThe NJGS acquired and analyzed geologic, topographic, adabtasj data in order to

map seismic soil class, liquefaction susceptibility, and landslide susceptibility for Union Courstyil The
class, liquefaction, and landslide susceptibility were then entered into the FEMA HAZUS (Hazards U.S.)
model for each census track in the county.

The Study completed by the NJGS identified and mapped the distribution and thickness of 12 surface
materials for Union County. Mapping the soil type for each census track identifies areas that are
susceptible to soil liquefaction. Figure3delow is a soil liquefaction map for Union County. The map
identifies the eastern coastal region as the main area g lsiusceptibility for soil liquefactiods part

11 USGS. Documentation for the 2008 Update of the U.S. National Seismic Hazard Maps. Opefi Eiig) Report (2008
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of the 2016 Plan update this study and data was reviewed and determined to be the most recent
earthquake study data available from the NJGS

Figure 43
2014 US National Seismic Hazard Map, showing Peak Gréwteleration in Percent af,
with 2% Probability of Exceedance in 50 Years
(Source: USGS, 2014 Update of the U.S. National Seismic Hazard Map)
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Figure 44
2008 US Seismic Hazard Map, showing Peak Ground Acceleration in Peragnt of
with 2%exceedancen 50 Years
(Source: USGS, 2008)
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Figure 45
Union County, New Jersey Soil Liquefaction Susceptibility
(Source: Earthquake Loss Estimation Study for Union County, New Jersey: Geologic Component
New Jersey Geologic Survey, 2002)

son UQUEFACT:%: SUSCEPTIBILITY
UNION COUNTY, NEW JERSEY
Poagared by Scomt O Stafont, New ey Daciogical Surewy
fee the

N Jarnry Stata Poson, Office of Enverpency Managuerent

w002
- Carepory O-verw
Bl comov iy iow
a Camgony 2-4ow
Camgory 3 modents
Bl comoysten
Cotngores oo Ieen the HAZUS Unne's Marcst, Tusie 5.1 Mations! bisttine of
g 5 '8’ 1 Gevloge dats .lM!l'ml\”!l-ﬂim
11981, T30, 20
‘MMM of revasl sads Mar mede @
An\k-‘-mmnmtumryﬂnnmmm
maaat 81 has 8 ke BGocTion SUsCestONY, Lo specn) sl e ot
’.n-vM "-t-ouvvllumu:-t by ke
4 st 601 & WieaoacBe

REFERENCES CITED

Yot Inatisetd of Bukding Scieecas, 16T, HAZLIS ueer's marusk
Wihshirgion, O C. Mathoaal iiete ol Bebding Sciances Publicaten 600

Satstaons 7LD, TG, Surtace paskig! (4o N
Coegesl Sarvey Mndwh'lmol‘;av“

Jrastend 3.0 901, sumuunmmmm--mum-
SN File
Voot wowe 134020, T S e

Guterd, 3.0, 903, a«n:-.-w.mn.mmww‘muu
Guadeangies, Mo wsen insd Urkan caurrims, Mo Sy N Gaslog el
Suarvey Open Fie Moo 26, scam 1.24.600,

“Sn—musn waz, u‘naﬂlnhwvﬂ'm“m
0 sourties, New Jarswy: N ). Gi &r
Gpan i U 42. seale 15400 i

SCALE 148000
——— e
el TR et g e

n“ Union County, New Jersey: BHazard Mitigation Plan Update 4-26



Section 4: Hazard Identification and Risk Assessment
February 2016

Severity (or Extent) of the Earthquake Hazard

Over the past 200 or more years, seismic events in Union County have been relatively low on

magnitude and intensity scales. Union County has experienced few and minor earthquakes, on average,
over the past 20@plus years? As shown in Figure-8, the probability of any severe earthquake in the

area is low to moderate. As discussed in Appendix A, the severity of earthquakes is influenced by
several factors, including the depth of the quake, geology in the area, and the soils. The severity of

soil liquefaction is dependent on the soils grain size, thickness, compaction, and degree of satéiration.

Impact on Life and Property (Vulnerabilities and Risk)

The primary cause of earthquake damagertan-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 complafesealf
some unreinforced or lightly engineered structures. The amount of gralnading 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 gidownhill when shaken.

Damage can be increased when soft soils amplify ground shakiiga ! Q& bl GA 2yt 9 NI KIj
Reduction Program (NEHRP) developed five soil classifications defined by theivaliearelocity that

impact the severity of an etdrquake. The soil classification system ranges from A to E, as noted in

Table 47, 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 damdadgeses.

Table 47
NEHRP Soil Classifications
(Source: FEMA)

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

Figure 46 identifies the NEHRP soils for New Jersey counties locatée inortheast quadrant the

State. The map was produced by the New Jersey Geologic and Water Survey (NJGWS) as part of the
Earthquake Loss Estimation Study for New Jersey. The majority of Union County falls withincClass C
Very Dense Soil and Soft Ro&kproximately 20% of the area is loealt within Class Q Stiff Soil The

far eastern part of the County is located witldtass E Soft Soil

12USGS and NJGSlew Jersey earthquake history
BNJGS
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Figure 46
Seismic Soils in Northeastern New Jersey
(Source: New Jersey Geological and Water Survey)
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There areno known deaths or injuries from earthquakes in Union County. Some of the past earthquake
events causeé minor property damagencluding broken windows or contents falling from shelves.
Although the probability of a significant earthquake occurring in teigion is relatively small, the
effects on life and property in the area could be significant, so a risk saeses is included in the
following subsection.

Earthquake vulnerabilities are primarily related to tiagility of structures and infrastructure-ragility

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.

The earthquake hazandas prioritized by the HMPSC lasv, so it is not the subject of more detailed
assessment in this section or the jurisdictional appendices. The Cuoim¢ypotential 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 lordyration ground shaking, there would be high potential for
failure of vulnerable structures, such as those comprised of unreinforced masonry construction.
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Occurrences of the Earthquake Hazard

To identify past earthquakeccurrences that have potentially impacted Union County, earthquake data

from the NJDEP, New Jersey Geological and Water Survey (NJGWS) was reviewed. The NJGWS
earthquake data indicates there have been 180 earthquakes with epicenters in New Jersey between
1783and June, 2013. During this 2g6ar 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 180 earthquakes, none had an epicenter

in Union County. Figure-A displays historical earthgikes with epicenters in northern New Jersey

during this time period between 1783 and May, 2014. The map also highlights earthghakédmve

occurred within a 28nile buffer extending out from Union County. These earthquake epicenters are
included withinthe area circled on the map. A total of 122 earthquake epicenters hamer@d within

this 25mile buffer.

Figure 47: Earthquake Epicenters iNorthern New Jersey
(Sources: NJDEP, New Jersey Geological and Water Survey, June 2014)
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The following table (Tables&and 49) shows the five most recent earthquakes within andite buffer
of Union County. The most recent event near Union County occurred on May 31, 2014 when a 1.9
magnitude earthquake occurred in Boonton, New Jersey. Ta&Blédentifies the top fve magnitude
events within a 25nile buffer of Union County betves 1783 and 2014. The table shows the largest
earthquake within this radius was a 5.3 magnitude event with an epicenter in Franklin, New Jersey.
Table4-9 includes the three closest earthquakes to Union County between 1783 and 2014. The closest
earthquakeepicenter to Union County was a 2.4 magnitude event that occurred on March 5, 1861 in
Newark, New Jersey.

Table 48

Five MostRecent Earthquakes within a 2&ile Buffer of Union County
(Sources: NJDEP, New Jersey Geological and Water Survey20d4y

Event Date Epicenter Magnitude

05/31/2014 Boonton 1.9

06/23/2013 Dover 2.1

07/18/2012 Dover 1.1

07/17/2012 Dover 1.1

11/05/2012 Ramsey 2.0
Table 49

Top FiveMagnitude Earthquake Events within a 2file Buffer of Union County, 1782014
(SourcesNJIDEP, New Jersey Geological and Water Survey, May 2014)

Event Date Epicenter Magnitude
11/30/1783 Franklin 5.3
09/01/1895 South Amboy 4.1
06/01/1927 Long Branch 3.9
01/30/1979 Freehold 3.5
08/17/1953 Weehawken 3.2
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Table 410
The Three Close&arthquakes to Union County, 1782014
(Sources: NJDEP, New Jersey Geological and Water Survey, May 2014)

Event Date Epicenter Magnitude
03/05/1861 Newark 2.4
03/10/1979 Bernardsville 3.1
06/09/2011 Edison 1.6

With a total of 122 previousarthquakes having epicenters within 25 miles of Union County between
1783 and 2013, the County experiences an earthquake event on average slightly less than once every
two years.With one event roughly every two years, there is a 53% annual probabiligy fature
earthquake events occurring in Union County. Considering the impacts from the 122 past events have
all been relatively minor, the HMPSC rankedleguakes as a low risk hazard.

Complementary to calculations presented in 2010 Plan, the seisskcanalysis presented herein
concentrated on applying updated HAZUS analysis on an annual level exposure. Calculations were
performed using HAZU8H v. 2.1 (fall 2014) with general Level | analysis with slight modification of
the soil map (instead of def#walue at Category D, the prevalent Category C soils were used instead).

While the 2010 analysis used deterministic scenarios, 2015 HAZUS calculations used probabilistic
scenario for annualized direct building losses. Loss projections were calculatg®yar and 106year
horizons, using 7% discount rate and pertinent multipliers of 13.80 and 14.27, respectively.

On a county level, the 5@ear and the 10§ear seismic losses were projected at:

100-year
horizon

Annualized 50-year horizon

$1,208,870 $16,682,406  $17,250,575

The table and the map below present distribution of annualized building losses for every municipality in
Union County. The calculation did not include loss of life and risk to underground infrastructure.
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Union CountyAnnualized total building losses by municipality
(Source HAZUBIH 2.1 fall 2014)

Non Rental

Structural Building Contents Inventory Relocation Income

; . Wage
MUNICIPALITY Damage SSZJ;:;I Damage Damage Loss Cost Loss Infgsmse Logs
Elizabeth $26,420  $117,520 $143,960 : $48,320 $1,670 $15,790 $5,600 @ $12,560 | $7,810 $235,650
Hillside Township $6,270 $25,410 $31,670 @ $11,770 $570 $3,590 $1,070 | $2,090 $1,380 $52,130
Union Township $15,880 $64,230 $80,140 | $28,420 $1,100 $8,850 $3,640 $4,970 $5,090 $132,150
Kenilworth Borough $3,680 $13,820 $17,500 $7,070 $540 $1,960 $880 $1,120 $990 $30,070
Roselle Park Borough $3,000 $12,890 $15,890 $5,180 $120 $1,610 $550 $1,030 $760 $25,170
Roselle Borough $4,520 $20,000 $24,510 $8,380 $350 $2,480 $730 $1,470 $980 $38,880
Linden City $12,910 $49,870 $62,810 @ $22,280 $1,000 $7,370 $2,500 | $5,150 $3,010 $104,110
Rahway City $6,970 $30,200 $37,190 | $13,280 $420 $4,340 $1,930 $2,520 $2,950 $62,580
Winfield Township $180 $950 $1,140 $320 $0 $130 $0 $100 $10 $1,700
Clark Township $4,580 $18,710 $23,290 $8,250 $230 $2,480 $1,150 $1,330 $1,470 $38,210
Westfield Township $8,520 $35,570 $44,090 | $14,460 $130 $4,480 $1,900 @ $2,400 | $2,560 $70,000
Garwood Borough $1,320 $5,640 $6,960 $2,560 $140 $800 $510 $520 $550 $12,020
Cranford Township $7,440 $30,820 $38,260 | $13,500 $340 $4,150 $1,440 $2,080 $2,000 $61,790
Springfield Township $5,690 $21,990 $27,680 $9,930 $270 $3,270 $1,260 @ $1,850 | $1,770 $46,020
Summit City $6,740 $28,590 $35,320 | $12,140 $230 $3,740 $1,930 $2,200 $2,900 $58,470
New Providence Borough $4,040 $16,270  $20,310 | $7,270 $270 $1,970 $800 $1,000 $960 $32,570
Berkeley Heights Township  $4,510 $17,760 $22,260 $7,320 $150 $2,010 $770 $980 $1,100 $34,580
Mountainside Borough $3,060 $12,190 $15,260 $5,710 $220 $1,550 $930 $760 $1,150 $25,580
Scotch Plains Township $6,090 $25,390 $31,490 @ $10,120 $130 $2,950 $1,380 @ $1,550 | $1,710 $49,320
Fanwood Borough $1,770 $7,350 $9,110 $2,900 $30 $830 $230 $360 $340 $13,810
Plainfield City $9,920 $42,330 $52,220 @ $17,200 $330 $5,920 $1,860 @ $3,610 | $2,920 $84,060
TOTAL UNION COUNTY | $143,510 @ $597,500 $741,060 $256,380  $8,240 $80,270 : $31,060 @ $49,650 $42,410  $1,208,870
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Estimated Seismic Risk to Union County
Total Annualized Losses per Census Tract
(Source: HAZUBIH 2.1 Earthquake Module, Fall 2014
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434 Erosion(Includi ng Hurricane/ Nordeaster/ Tr o

Description of the Erosion Hazard

Coastal erosion is a dynamic process that is constantly occurring at varying rates along the coasts and
shorelines of the U.S. Numerous factors can influence the severity andfratastal 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 erogin 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. See Appendix A for a more detailed description andtibefiof the erosion hazard.
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Location of the Erosion Hazard

The State of New Jersey has over 130 miles of coastline, most of which is within close proximity to
major metropolitan centers of the midtlantic. Beach restoration and maintenance is an ongoin
process for New Jersey. The state legislature provides $25 million annually for beach restoration, and
every beach on the Atlantic is currently under either a design, engineering, or a construction phase, for
this purpose. In Union County the erosion piem is predominately concentrated along the Arthur Kill
River (16 kilometers of shoreline) and Newark Bay (hine kilometers of shoreline), which are located
along the far eastern portion of the Cities of Elizabeth and Lin8pacific areas susceptible ¢oosion

include Eddy Avenue Park and a portion of the Peach Orchard Brook in the City of Linden experience
fairly significant erosion problems.

Severity (Extent) of the Erosion Hazard

Episodic storm erosion generates the most significant erosion alondNéve Jersey coast. Typically,

these storms can impact the coast over periods of hours (tropical cyclones) to several days
OY2NRSFAGSNEO® ! f (K2 dz3ited, th& @sulting ro&n cSnZbe ¥duisalerit 5 & K 2
decades of londerm coastal chang 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-sstorm width and elevation of the beach. If the beach has been left vulnerable to erosion due to

the effects of recent storms, increased erosionikely. The time necessary for the beach to naturally

recover from significant erosion can often be on the order of years to decades.

According to FEMA, coastal erosion is measured as the rate of change in the position or horizontal
displacement of a sholime a period of time. Review of ti&tate of New Jersey 2014 Hazard Mitigation
Plan Update (draftjndicates a number of factors can determine whether a community experiences
vulnerable to greater lorerm erosion or accretion:

A Exposure to higlenergy sbrm waves;

Sediment size and composition of eroding coastal landforms feeding adjacent beaches;
Nearshore bathymetric variations which direct wave approach;

Alongshore variations in wave energy and sediment transport rates;

Relative sea level rise;

Frequency and severity of storm events; and

Human interference with sediment supply (e.g. revetments, seawalls, jetties) (Woods Hole Sea
2003)4

Pl i 'S

14 State of New Jersey 2014 Hazard Mitigation Plan Update (draft), Section 5.2 Coastal Erosion and Sea Level Rise
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Impact on Life and Property (Vulnerabilities and Risk)

Erosion from coastal storms has the potential to caugeiicant property damage particularly to more
densely populated beach communities on the Atlantic coast. Potentially billions of dollars of coastal
development may be damaged or destroyed by the effects of erosion. Additionally, the loss of beach
shorelhe can also have a negative impact on a community due to the potential loss of tourism. The
coastal erosion problem has been studied by various federal, state and local agencies and
organizations. The New Jersey Beach Profile Network (NJBPN) has beeoringp@ind surveying

beach erosion along the New Jersey coastline since 1986. The survey data produced by the NJBPN
includes crossectional profiles and quantitative measurements of volumetric changes along the
profiles over time.

Although specific riverral stream corridors within Union County periodically experience erosion, the
most significant potential for this hazard to affect structures, infrastructure and people occurs in the
two easternmost jurisdictions, Linden and RahwHye erosion hazard wasigritized by the HMPSC as
medium.The Countywide potential impact of the erosion hazard is small, as impacts related to all but
the most severe events are limited to areas in the eastern County that are not highly populated or built.
See the applicablaijisdictional appendices for a more detailed analysis of vulnerabilities and potential
impacts of this hazard.

Occurrences of the Erosion Hazard

Table 411 highlights some of the major events that have caused coastal erosion in Union County. In
addition to these larger events described below, minor coastal erosion occurred from storm events in
1994, 1998, 2002, and 2012.

Table 411
Major Coastal Erosion Events impacting Union County (X2912)
(Source: NOAA/NCDC)

Event date &
Disaster (DR)
12/1992 SEVERE STORMS AND INLAND AND COASTAL FLOODING 2 NJ g Ay G SNJ a2
(DR973) caused considerable coastal flooding and beach erosion. A total of 12 counties in New Jers
included as part of the Presidentially Declared Disaster.

Erosion Event

3/16/1993 SEVERE STORMS AND INLAND AND COASTAL FR@DPWG 1y 26y | & G KS
(DR3106) | SytGdzNE¢ FFFSOGSR Fa Yiryeée +ta wcec {GFdSa TN
hyS 2F (KS Y2al AyiSyas itguBSubsdaused Sodérateicaastd ¢
erosion along the New Jersey coastline. All 21 counties in New Jersey were included in the
Presidentially Declared Disaster.
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Event date &
Disaster (DR)
1/19/1996
(DR1088)

February 2016

Erosion Event

SEVERE STORMS AND INLAND AND COASTAL FAOODM&ssure system moygn
northward along the Atlantic coast brought some very heavy snow to the area. The heavy rg
melting snowpack from the blizzard a few days earlier caused extensive and serious floodin
problems. Snowfall totals ranged for the most part between sevahrane inches.

10/19/96
(DR1145)

SEVERE STORMS AND INLAND AND COASTAL FLOOBIRGIR S| & G SNJ LINE R
winds and heavy rain across the region. Peak wind gusts from 40 to around 55 mph combin
torrential rain to down numerousrées and power lines regiewide. Union County: 44 mph at
Elizabeth.

9/6/99
(DR1295)

SEVERE STORMS AND INLAND AND COASTAL FOo@&itiebrecord rainfall, which caused
serious widespread urban, small stream, and river flooding, precederkthaants of Hurricane
Floyd causing serious widespread flooding of-lping and poor drainage areas. This caused
significant shortand longterm flooding for many communities.

2/12/2006

SEVERE STORMS AND INLAND AND COASTAL FR@@RIN@nter stormd b 2 N S | &
impacted the New Jersey shoreline with strong onshore winds that caused coastal flooding
beach erosion.

9/1/2006

TROPICAL STORM ERNH®E@ombination of the remnants of Tropical Storm Ernesto and &
large high pressure system owegistern Canada produced heavy rain, tidal flooding, and beac
erosion in New Jersey.

4/15/07
b2 NRSI ¢

SEVERE STORMS AND INLAND AND COASTAL FLOODBIRBIN S+ a G SNJ 2 00dz
Monday, April 15th and 16th. It brought heavy rain that causgdkespread and significant river,
stream, and urban flooding of low lying and poor drainage areas. Significant river flooding la|
through April 23rd.

11/3/2007

HURRICANE NGHEke remnants of Hurricane Noel caused strong winds, minor tidal floodiwlg,
beach erosion along the New Jersey coast. In neighboring Middlesex County, a four foot hig
was cut at its base for onguarter of a mile from the municipal building to the police station in
Old Bridge Township.

11/12/2009

bhwQ9 !-Ago®esfulb 2 NQR9 I 243G SNJ LINBRJzOSR gAYy R 3dzaia
moderate tidal flooding, heavy rain and severe beach erosion along the New Jersey coast fi
November 12th through the 14th. Initial damage estimates were placed at $180 million. By s
measuSd (GKA& o6la 2yS 2F (GKS 62NEIG b2NR9F &GS

08/31/2011
(DR 4021)

HURRICANE IREN#urricane Irene made landfall (second landfall) as a tropical storm on Al
28" in the Little Egg Inlet in southeastern New Jersey. A storm surgeébdeét along the New
Jersey shores caused moderate to severe tidal flooding with extensive beach erosion.
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Event date &

Disaster (DR)

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

Erosion Event

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 assigmohability to the near
constant small ongoing erosion that may occur over a continuous period of time. However, a

LINPOIF OAtAGE OFly oS laairdaySR G2 tFINBSN ad2Ny SgSyl

that can result in significant stormdaced coastal erosion.

435Extreme Temperatureil Coldd

Description of the Extreme Temperature (Cold) Hazard

Temperatures that are significantly below normal are considered extreme cold temperatures. What
constitutes extreme cold and its effect varies across different areas of the United States. In areas
unaccustomed to winter wather, near freezing temperatures are considered "extreme cold." Freezing
temperatures can cause severe damage to citrus fruit crops and other vegetation. Pipes may freeze and
burst in homes that are poorly insulated or without heat. In the northeast, Wetero temperatures

Y& 0S5 0O2yahiRSNBRMhe cansequences diextiBme@dd oR buthans are intensified

by high winds that increase the rate of heat loss and has the effect of making it feel colder than the
actual air temperature. Extreme cotémperatures combined with high winds can lead to frostbite,
permanent damage to the body, or even death. See Appendix A for a more detailed description and
definition of the extreme cold hazard.

Location of the Extreme Temperature (Cold) Hazard

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

I NOAAWIi nt er StormséThe Deceptive Killers
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Severity (or Extent) of Extreme Temperature (Cold)

The severity of extreme cold temperature events are measured by temperature, duration, and
humidity. Most events are déss than a week in duration but can occasionally last for longer periods up
to several weeks.

Impact on Life and Property (Vulnerabilities and Risk)

The structure of the NCDC database combines the extreme cold and extreme heat into temperature
extremes.The database indicates there have been no deaths and no injuries from two extreme cold
events in Union County. Damages from extreme cold temperatures are generally confined to effects on
humans, although occasionally there may be relatively minor effattimfoastructure such as freezing
pipes or electric grids.

While all residents of Union County could be adversely affected by extreme cold conditions, with rare
exceptions there are no significant or leteym damages associated with this hazard. Thisafchavas
prioritized by the HMPSC dsgh, mostly because the hazard occurs regularly and affects nearly
everyone in the County. The Countyde potential impact of the extreme cold hazard is very small, as
evidenced by historical records, which show litle no specific damage from cold (as opposed to
winter storms and snow). There are no significant vulnerabilities to structures from the cold hazard,
and no expected recurrent losses.

In addition to traffic accidents (which are discussed elsewhere irsdugon of the Plan) and freezing
damage to infrastructure, perhaps the most significant winter storm/cold related risk in Union County is
hypothermia. Although there are no readdyailable opersource records of hypothermia deaths in
the County, expeed figures may be derived from national statistics on hypothermia found in a
National Health Statistics Repahtitled Deaths Attributed to Heat, Cold and other Weather Events in
the United States, 2006 to 201The publication is produced by the U.S. Byment of Health and
Human Services Centers for Disease Control and Prevention. In the date range indicated in the title,
there were 6,652 deaths nationwide related to exposure to cold, including other contributing factors.
This translates to an annual ti@nal figure of 1,330. Jurisdictiervel risks from hypothermia are then
derived as a proportion to the national statistics, based on population. In Bahidbelow, the annual

risk figure is estimated using the FEMA value of life (see documentatiggoding the BenefitCost
Analysis R&ngineering, entitledStandard Economic Valyesinflated to 2015 value using the
Consumer Price Index. The-$€ar and 106/ear risk calculations in the table are completed using a
standard present value coefficientahincorporates the required 7% discount rate.
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Table4-12:

Estimated Hypothermia Risk in Union County, by Jurisdiction

Jurisdiction Population Annual Risk 50-year Risk 100-Year Risk
Berkeley Heights 13,183 0.0042% $355,726 $4,909,025 $5,076,216
Clark 14,756 0.0047% $398,172 $5,494,771 $5,681,912
Cranford 22,625 0.0072% $610,507 $8,424,993 $8,711,932
Fanwood 7,318 0.0023% $197,467 $2,725,043 $2,817,853
Garwood 4,226 0.0013% $114,033 $1,573,658 $1,627,254
Hillside 21,404 0.0068% $577,560 $7,970,323 $8,241,776
Kenilworth 7,914 0.0025% $213,549 $2,946,979 $3,047,347
Linden 40,499 0.0128% $1,092,814 $15,080,831 $15,594,454
Mountainside 6,685 0.0021% $180,386 $2,489,330 $2,574,111
New Providence 12,171 0.0038% $328,419 $4,532,181 $4,686,538
Plainfield 49,808 0.0158% $1,344,005 $18,547,274 $19,178,957
Rahway 27,346 0.0086% $737,897 $10,182,978 $10,529,789
Roselle 21,085 0.0067% $568,952 $7,851,535 $8,118,943
Roselle Park 13,297 0.0042% $358,803 $4,951,476 $5,120,113
ScotchPlains 23,510 0.0074% $634,387 $8,754,546 $9,052,708
Springfield 15,817 0.0050% $426,802 $5,889,862 $6,090,458
Summit 21,457 0.0068% $578,990 $7,990,059 $8,262,184
Union 56,642 0.0179% $1,528,412 $21,092,088 $21,810,441
Westfield 30,316 0.0096% $818,039 $11,288,933 $11,673,411
Winfield 1,471 0.0005% $39,693 $547,764 $566,420

Occurrences of Extreme Temperature (Cold)

The NCDC database indicates there have been four recorded extreme cold temperature events in Union
County during the period950-2013. Although the query results begin in 1950, the first reported event
was in 2000. Three of the four events listed in the database occurred withirdaylferiod in January

of 2000. These three events were most likely from one cold air massitiggever the area for an
extended period of time and can be combined into a single event. If the January 2000 cold spell is
considered one event, the number of events identified in the NCDC database is reduced to two. There
are most likely additional extree cold events prior to 2000 that are not captured in the database. No
indication is given in the database as to why there are no events identified prior to 2000, although the
pattern is most likely similar with a couple of extreme cold temperature eveoatsirring about every

five years. Table -43 lists the extreme temperature events from the NCDC for Union County.
Periodically throughout Section 4.3, the output from the NCDC and SHELDUS database queries has been
included to summarize past events for sffiechazards.
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Location

Table 413: Reported Extreme Cold Events, Union County, 128113
(Source: NOAA/NCDC)

Property

Deaths Source

Hazard Type

Injuries

Damage

. 1/17/2000- Extreme Cold / Wind
Countywide 01/27/2000 Chil 0 0 0 NCDC
E Id 7 Wi
Countywide 1/15/2004 Xtremecﬁi‘ﬁ d/Wind 0 0 NCDC
Total 0 0 $0

In addition to querying the NCDC for past extreme cold events in NJ, data from the Office of the New
Jersey State Climatologist was also reviewed. Figiidelow shows months with both hot and cold
temperature extremes over the 10gears for the State of New Jersey. The data shows that the extreme
cold months over the past 18¢ears tend to occur before 1930.

Figure 48
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Based on the two events between 2000 and 2013, an extreme cold temperature event occurs on
average approximately once every six years. With one egeaty six years, there is roughly a 15%
annual probability of a extreme temperature (cold) event occurring in Union County. Although there
have only been a few events documented in the NCDC databaseHM®SC ranked extreme
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temperature (cold) as a highsk hazard

436Extreme Temperaturel Heat

Description of the Extreme Temperature (Heat) Hazard

Temperatures that are significantly above normal are considered extreme temperatures. There is no
specific point when air temperatures are defined as siggnifily 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 105EEO°F (depending on local climate), for at least two consecutive
days!® Heat dress can be indexed by combining the effects of temperature and humidity. See Appendix
A for a more detailed description and definition of the extreme heat hazard.

Location of the Extreme Temperature (Heat) Hazard

The entire planning area is subject toetthazards associated with extreme temperatures from high
heat.

Severity (Extent) of the Extreme Temperature (Heat) Hazard

The severity of extreme heat events are measured by temperature, duration, and humidity. Most
events are less than a week in duratidm 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 baglpades 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 huidity retards evaporation, robbing the body of its ability to cool itself. When
heat gain exceeds the level the body can remove, body temperature begins to rise, and heat related
illnesses and disorders may develop.

Most heat disorders occur because thietim has been overexposed to heat or has egrercised for

his or her age and physical condition. The Heat Index (HI) is the temperature the body feels when heat
and humidity are combined. Tablesl4 and 415 illustrate the heat index and its potentiaffects on

the human body.

16 NOAA Heat Wave Description

IIH Union County, New Jersey: BHazard Mitigation Plan Update 4-41



Section 4: Hazard Identification and Risk Assessment

February 2016
Table 414
Temperature Versus Relative Humidity
(Source: National Weather Service)
Temperature (F) Relative Humidity (%)

90% 80% 70% 60% 50% 40%
80 85 84 82 81 80 79
85 101 96 92" 90 86 84
90 99 94 90
95 98
100 4
105 A8
110

*This chart is based upon shady, light wind conditions; exposure to direct sunlight can increase the HI by up t
** Due to the nature of the heaindex calculation, the values in the table has an errel+3F.

Source: National Weather Service: http://www.crh.noaa.gov/pub/heat.htm

Table 415
Heat Index Versus Possible Effects
(Source: National Weather Service)

Hi Temperature Possible Hedbisorder

Fatigue possible with prolonged

80°F- 90°F . L
exposure and physical activity.

Sunstroke, heat cramps and

90°F 105°F heat exhaustion possible.

Heat stroke highly likely with

130°F or greater .
continued exposure.

Source: National Weather Service:
http://www.crh.noaa.gov/pub/heat.htm

Impact on Life and Property (Vulnerabilities and Risk)

The structure of the NCDC database combines the extreme cold and extreme heat into temperature
extremes. The database indicates there have been 12 deaths and no injuries in Union County from
excessive heatelated events. Ten of the 12 reported deaths wé@m one event that occurred from

July £6, 1999. From the description provided in the NCDC database, the 12 deaths appear to cover all
parts of New Jersey impacted by the event, not just Union County. During thecéuhedt wave, the
NCDC database imdites 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
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day. Damages from the extreme high temperature hazard are generally conéireftetts on humans,
although occasionally there may be relatively minor effects on infrastructure such as electric grids.

While all residents of Union County could be adversely affected by extreme heat conditions, with rare
exceptions there are no sigigant or longterm damages associated with this hazard. The extreme heat
hazard was prioritized by the HMPSChagh, mostly because the hazard occurs regularly and affects
nearly everyone in the County. The Countigle potential impact of the extreme hedtazard 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 h&anot a major health threat in the northeastern U.S. However, it is
possible to estimate risks in Union County by deriving natienal information. Although there are no
readily-available opersource records of excessive heatated deaths in the Cauly, expected figures

may be derived from national statistics on hypothermia found iNadional Health Statistics Report
entitled Deaths Attributed to Heat, Cold and other Weather Events in the United States, 2006 to 2010.
The publication is produced bia U.S. Department of Health and Human Services Centers for Disease
Control and Prevention. 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. cliowsldivel risks

from excessive heat are then derived as a proportion to the national statistics, based on population. In
Table4-16 below, the annual risk figure is estimated using the FEMA value of life (see documentation
supporting the BenefiCost Andysis ReEngineering, entitledstandard Economic Valyesnflated to

2015 value using the Consumer Price Index. Thegea® and 106/ear risk calculations in the table are
completed using a standard present value coefficient that incorporates the reqiffediscount rate.

Table 416
Estimated Heat Exposure Risk in Union County, by Jurisdiction

% of U.S. i i 100-Year Risk
Berkeley Heights 13,183 0.00417% 0.0198486 $127,274 $1,756,386
Clark 14,756 0.00467% 0.0222169 $142,461 $1,965,959
Cranford 22,625 0.00716% 0.0340647 $218,432 $3,014,356
Fanwood 7,318 0.00231% 0.0110181 $70,651 $974,985
Garwood 4,226 0.00134% 0.0063627 $40,800 $563,034
Hillside 21,404 0.00677% 0.0322263 $206,644 $2,851,681
Kenilworth 7,914 0.00250% 0.0119155 $76,405 $1,054,391
Linden 40,499 0.01281% 0.0609761 $390,995 $5,395,728
Mountainside 6,685 0.00211% 0.0100651 $64,540 $890,650
New Providence 12,171 0.00385% 0.0183249 $117,504 $1,621,557
Plainfield 49,808 0.01575% 0.0749919 $480,868 $6,635,977
Rahway 27,346 0.00865% 0.0411727 $264,010 $3,643,339
Roselle 21,085 0.00667% 0.0317460 $203,564 $2,809,177
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Population % of U.S. Annual Risk  50-year Risk | 100-Year Risk

Roselle Park 13,297 0.00421% 0.0200202 $128,375 $1,771,575 |
Scotch Plains 23,510 0.00744% 0.0353971 $226,976 $3,132,265
Springfield 15,817 0.00500% 0.0238144 $152,704 $2,107,316
Summit 21,457 0.00679% 0.0323061 $207,155 $2,858,740
Union 56,642 0.01792% 0.0852811 $546,845 $7,546,462
Westfield 30,316 0.00959% 0.0456444 $292,684 $4,039,035

Winfield 1,471 0.00047% 0.0022148 $14,202 $195,983

Occurrences of Extreme Temperature (Heat)

The NCDC database indicates there have been 12 recorded extreme temperature events related to high
heat in Union County during the period 192013. Although the query results begin in 1950, finst

reported event was in 1995. There are most likely additional extreme heat events prior to 1995 that are
not captured in the NCDC database. The database provides no indication as to why there are no events
prior to 1995, although presumably occurrescfollow the same pattern and frequency as shown in

the NCDC list. Tablel lists the extreme heat events from the NCDC for Union County. The events are
divided into the category type of excessive heat or heat wiNa@te that a heat wave is defined by
NOAA as a period of abnormally and uncomfortably hot and unusually humid weather with
temperatures of at least 90 degrees for at least three consecutive days. Excessive heat watches and
warnings are issued when heat index values are forecast to reach ee@X®5 degrees for at least

two consecutive hours.

Location

Table 417
Reported Extreme Heat Events, Union County, 165013

Hazard Type

(Source: NOAA/NCDC, SHELDUS)

Injuries

Deaths

Property

Source

Damage

Countywide 71411993 Excessive Heat 0 0 0 SHELDUS
Countywide 7/25/1995 Heat Wave 0 0 0 NCDC
Countywide 8/25/1995 Heat Wave 0 0 0 NCDC
Countywide 71411999 Excessive Heat 0 10 0 NCDC
Countywide 8/7/2001 Excessive Heat 0 0 0 NCDC
Countywide 712/2002 Excessive Heat 0 0 0 NCDC
Countywide 07/29/2002 Excessive Heat 0 0 0 NCDC
Countywide 8/1/2006 Excessive Heat 0 2 0 NCDC
Countywide 7/21/2011 Excessive Heat 0 0 0 NCDC
Countywide 7/18/2012 Excessive Heat 0 0 0 NCDC
Countywide 7/19/2013 Excessive Heat 0 0 0 NCDC
Eastern County 9/11/2013 Excessive Heat 0 0 0 NCDC
Total 0 12 $0
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As mentioned above, one of the worst extreme heglated events occurred in July 1999. A very strong
and oppressive high pressure system that extended from the surface to aloft gavdexssy a brutal

heat wave that included the entire Independence Day weekend. High temperatures reached the 90s for
the first time on the July 3, but sweltering humidity and record breaking maximum temperatures of
around 100°F degrees occurred from Indepence Day through the July 6 of the month.

As mentioned in the Occurrences 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
4-8 showvs months with both hot and cold temperature extremes over the-§6@rs for the State of

New Jersey. The data shows that the extreme warm months over the pasteHd8 tend to occur after

1990. This New Jersey trend is consistent with scientific evideingsing global temperature averages

over the past 20 years.

Based on the 12 events between 1995 and 2013, on average, an extreme heat event occurs
approximately once every 1.5 years. Based on the historical data from the NCDC and SHELDUS
databases, exeme heat events will continue to occur in the county about every one to two years. With
one event every 1.5 years, there is roughly a 66% annual probability of a future extreme heat event
occurring in Union County. Considering the 12 past events overdbel® years, théiMPSQanked

extreme temperatue (heat) as a high risk hazard.

17 NOAA/NCD@tabase
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4.3.7 Flood (Includes Tidal, Flash, and Riverine Flooding)

Description of the Flood Hazard

Flooding is defined as a condition of partial or complete inundatiomoofally 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.

Hundreds of floods occur elagyear in the United States, including overbank flooding of rivers and
streams and shoreline inundation along lakes and coasts. Flooding typically results froracklege
weather systems generating prolonged rainfall. Flooding in Union County can begbk of the
following weather events: hurricanes, thunderstorms (convectional and frontal), flash flood, storm
surge, or severe winter storms. See Appendix D for more detailed descriptions and definitions of the
flood hazard.

Location of the Flood Hazard

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. The topography of the county is getigrdlat to gentle rolling, with elevations
increasing from east to west, but is marked by low parallel ridges generally running a northeast
direction. The Watchung Mountains, in the extreme western portion of the county, comprise the
largest of these ridgs. Elevations in the county range from less than ten feet in the marshes of the
east, along Arthur Kill, to greater than 500 feet in the Watchung Mount8ins.

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 of the
municipalities within the county experience some degree of flooding. This section highlights several of
the significant flood areas throughout Union County.

One d the best sources for determining flood risk for an area is review of the Flood Insurance Rate
Maps (FIRMs) produced by FEMA. The FIRM is the official map of a community on which FEMA has
delineated both the special flood hazard areas (1% annual chanfteoding) and the risk premium

zones applicable to the communityFlood mapping and analyses in Sections 5, 6 and 7 of this Plan
update utilized a combination of FEMA Digital Flood Insurance Rate Map (DFIRM) floodplain data
(effective September 20, 200@)nd Advisory Base Flood Elevation (ABFE) data released by FEMA in
February, 2013. 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 communitipFTRIs!

data released in 2006 included updates to the Flood Insurance Study (FIS) based on revised hydrologic

18 Union County FEMAood Insurance Study (FIS), September 20, 2006
19FEMA onliné-loodplain Management. Flood Insurance Rate Map (FIRM) definition
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and hydraulic analysis for the Rahway River that was completed in March 2006. In addition updated
hydraulic information for the Elizabeth River iill$ide Township was developed by the USACEW
York Districtt NS @A 2dza Ff22R aidzRASa Ay | yAz2y [ 2dzyie 6SNB

Figure 4-9 shows various flood zones in Union County from the effective FIRM. The flood zone
designations arelefined as follows:

Zone A(1 % annual chance of flooding). Shaded purple. Areas with a 1% annual chance of flooding and
a 26% chance of flooding over the life of ay&@&r mortgage. Because detailed analyses are not
performed for such areas; no depthslmase flood elevations are shown within these zones.

Zone AH1 % annual chance of flooding). Shaded dark blue. Areas with a 1% annual chance of flooding
and a 26% chance of flooding over the life of ay8@r mortgage. In most instances, base flood
elevatons derived from detailed analyses are shown at selected intervals within these zones.

Zone AH1 % annual chance of flooding). Shaded red. Areas with a 1% annual chance of flooding where
shallow flooding (usually areas of ponding) can occur with averegths between 1' and 3.

Zone AOQ(1 % annual chance of flooding). Shaded brown. Areas with a 1% annual chance of flooding,
where shallow flooding average depths are between 1'and 3'.

X500(0.2 % annual chance of flooding). Shaded green. Represents ateaeh the limits of the 1%
annual chance of flooding and 0.2% chance of flooéfing.

20 FEMA Flood Zone Designations
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Figure 49
Floodplain Map of Union County
(Sources: FEMA, Effective FIRM September 20, 2006, and NJDEP)
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The 1006year floodplain includes areas with a 1% annual chasfcflooding and includes zones A, AE,

AH and AO. In Figue9 the A zones are colored various shades of 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 Rer, Passaic River, and the Green Brook River. Thgd#i(floodplain includes areas with a

0.2% annual chance of flooding. The 0.2% annual chance flooding is shown on the map below in yellow
and represents the areas between the limits of the 4@@r amd 500year floodplains. Flood maps
identifying the effective FIRM for each participating municipality can be found in the individual
municipality risk assessment appendices (See Appentli2zés

During its fiscal year 2009, FEMA began transitioning neva approach to floodplain mapping@he
Risk Mapping, Assessment, and Planning (Risk MAP) activities built on thexigtiy map
modernization program to leverage state, local, and tribal expertise to enhance quality data and further
public awarenessPrior to Sandy in 2012, FEMA had begun a coastal flood study to update Flood
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Insurance Rate Maps (FIRMs) and Flood Insurance Study (FIS) reports for portions of New York and New
Jersey, including Union County, using improved methods and data to bettertredlastal flood risk.

The restudy will include new analyses, GIS mapping, creating a new Digital Flood Insurance Rate Map
(DFIRM) and an updated Flood Insurance Study (FIS) for the county. The project includes at least a
portion of the following eight muigipalities in Union County.

Union, Township of
Hillside, Township of
Elizabeth, City of

Roselle Park, Borough of
Roselle, Borough of
Linden, City of

Rahway, City of

Clark, Township of

=A =4 =4 4 -4 4 A 4

Figure4-10 below identifies the areas of eastern Union County included in the study. The project also
includes the acquisition of the effective countywide mapping data, incorporation of approximately four
miles of detailed analysis for the Elizabeth River for UGonnty, and the restudy of the coastal flood
hazards along the Atlantic Ocean coasfiine

21Union County, New Jersey Flood Insurance Fact SteskGéjpeiatber 8, 2011
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Figure 410
Location of the Streams and the FIRM Panels affected by Union County Revision
(Source: Union County, New Jersey Flood Insurance Study Fact Sheet)

After Sandy, FEMA releasédlvisory Base Flood Elevation (ABFE) rfapsertain communities based

on the partially completed flood study that were designed to help with rebuilding and recovery efforts.
The ABFEs are updated estimates of the 1% chance flood elevations derived from new coastal flood
analysis and data. As paof the ongoing flood study the flood hazard maps are updated in several
phases. Prior to release of the final updated FIRMs for a community, the phases include (1) ABFE maps,
(2) Preliminary Work Maps (PWMs), and (3) Preliminary FIRMs. In Union Gbengffective FIRMs

are currently dated September 20, 2006. The most current flood hazard data available along the coastal
(eastern section) of the County is the Advisory Base Flood Elevation (ABFE) maps released in February,
2013. In Union County severaf the ABFE panels were revised again in June, 2013. Hglte
identifies the historical ABFE panels (original and revised) for eastern Union County.
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Figure 411
Historic Advisory Base Flood Elevations (ABFE) Map
(Source: FEMA Region I, Codsiaalysis and Mapping)
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Figure4-11 identifies the ABFE flood zones for the coastal communities in Union County. This map
includes three flood zones including Zone A, V Zone, and 0.2% annual chance floodigga(500
floodplain). The V Zone, aone currently not included as part of the effective FIRM, includes areas
along coasts subject to inundation by thegércentannuatchance flood event with additional hazards
associated with storainduced waves. The map indicates that the new ABFE floadszinclude a
portion of the cities of Elizabeth, Linden and Rahway. The ABFEs in Union County range from a
minimum of 11 feet to a maximum of 17 feet (NAVD&8)lore detailed flood maps identifying the
ABFE for the City of Linden and City of Rahway eafobnd in the municipality risk assessment
appendices for these cities (Appendicand 12).

22 FEMA. New York/New Jersey Coastal Advisory Flood Hazard Information Development. Final Report. August 30, 2013.
Assessment Mappend Planning (RAMPP)
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Figure 412

Union County Advisory Base Flood Elevations (ABFE) Map
(Source: FEMA Region I, Coastal Analgsid Mapping, February, 2013)
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As with other counties in New Jersey, the updated coastal flood zones in Union County extend further
inland with higher flood elevations than the Special Flood Hazard Areas (SFHA) shown on the current
effective FIRMs. The ABFE proposes significant expaa$ithe SFHA along the Arthur Kill River,
particularly in northeastern Elizabeth City and the eastern part of Linden. In addition, the ABFE map
proposes changing the majority of the flood zone along the eastern area of Linden from Flood Zone AE
to a V Zom. This can be seen in Figure X, which compares the effective FIRM for Union County to the

proposed ABFE. Once effective, the proposed ABFE will increase the 1% annual chance flooding area
from 13.39%6 of the conty to 17.68%0. See thenunicipal appendicethat include the ABFE flood zone
for more detailed maps of both the ABFE and comparison to the effective FIRM.
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Figure4-13
Union County Effective FIRM Compared to Advisory Base Flood Elevations (ABFE) Map
(Source: FEMA Region Il, Coastal AnalysisMagping, FEMA Map Service CenteDFIRM, NJDEP)
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The next phase in developing updated flood hazard for Union Couasithe release of Preliminary
Work Maps (PWMs). The PWMs created for certain New Jersey and New York communities are an
interim product created by FEMA in the development of preliminary Flood Insurance Rate Maps
(FIRMs). The PWMs reflect the results of the ongoing coastal flood hazard study for the New York/New
Jersey coast that was mentioned at the beginning of this subsection. Thisatfon will replace the
ABFE maps that were prepared for Union County to assist with rebuilding and recovery efforts in the
aftermath of Sandy as the most recent data available from FEMA. FEMA is currently in the process of
releasing PWMs showing coastaldd hazard data in certain communities in New Jersey and New York.
The PWMs were scheduled for release to the public beginning in June 2013 and were to be delivered on
a rolling community/county basis. Figu4el4 shows the New Jersey Coastal Flood Stirdgline from
the point of releasing the PWMs.

Figure4-14

New Jersey Coastal Flood Study Timeline (From Release of PWMs)
(Source: FEMA Region Il, Coastal Analysis and Mapping, Flood Risk Tools For New Jersey Communities)
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As of January 30 2015 the Reliminary FIRM was released for Union County. The only participating
towns that had any changes from the Effective FIRM are City of Linden, Township of Union, and
Borough of Roselle Park. In the Township of Union, an area north of 22 changed from Atbe AH;
extent of the zone did changé Roselle Park, there was a change from an AO zone to two distinct AH
zones. And in the City of Linden, an area adjacent to tributaries near Pile Creek were removed from the
Special Flood Hazard Area. The ABFE dataetascorporated into this Preliminary FIRVhese towns

will look at the anticipated changes to the flood maps and revise any actions as necessary before the
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next annual update.

Sea Level Rise

In addition to the updated flood hazard data (ABFE maps)ldpgd by FEMA there is also the concern

of sea level rise and the impacts of future flood events to coastal communities over the next 20 to 50
years and beyond. NOAA, in partnership with FEMA the United States Army Corp of Engineers (USACE)
and several othr agencies has created a set of map services and related tools to help communities,
residents, and other stakeholders consider risks from future sea level rise in planning for reconstruction
following Hurricane Sandy. Even if current storm patterns rerttaénsame in the future, sea level rise

will increase the impact of coastal flooding during storffise map services provided here integrate
FEMA's most recent special flood hazard data with four scenarios of sea level rise. These scenarios
include:

lowed
intermediatelow
intermediate-high
highest

=A =4 =4 =4

These scenarios provide estimates of global sea level rise by the year 2050 and 2100 based on the best
available science synthesized by a panel of scientists from multiple federal agencies and academic
institutions to provide to théJ.S.They address diffent factors known to affect the risk of future sea

level rise, including ocean warming and melting of mountain glaciers and ice $heets.

The following maps, Figu#15 and Figure4-16, show the sea level rise scenarios for year 2050 and
2100.

These mapgprovide best available elevation information for p&sandy planning and rebuilding, as

well as to support federal agency planning, as needed and applicable. These maps are not intended to
support regulatory flood hazard zone designation, insurance ratimy other legal or regulatory
constraints. Rather, these maps and services support scenario planning that may help decision makers
prepare for and adapt to uncertainties surrounding the future risks posed by sea level rise. They help
make transparent thelevel of risk accepted under different scientific assumptions underlying the
expected rate of sea level rise in the 21st centidry.

22NOAA GeoPlatform. Sea Level Rise PlanniiidNEaolersey and New York
24 NOAA GeoPlatform. Sea Level Rise PlanniingNEaolersey and New York
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Figure4-15
Union County Sea Level Rise Scena2650
(Source: Geo Platform, Sea Level Rise Planning Tool)
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Figure4-16
Union County Sea Level Rise Scena2610
(Source: Geo Platform, Sea Level Rise Planning Tool)
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In addition to the tools developed by NOAA, a study completed in December, 2013 by the New Jersey
Climate Adaption Alliance, a network of policymakepsiblic and private sector practitioners,
academics, and nongovernmental and business leaders, indicated that the rates of sea level rise vary
globally and sea levels along the New Jersey shore have risen faster than the global average due to land
subsidene occurring at the same time water levels are rising. The report tResllience; Preparing

New Jersey for Climate Charigdicated a recent study led by Rutgers scientists has projected future
rates of sea level rise (Miller et al., 2013). The propadtiare expressed as a best estimate and a range

to account for uncertainties in future rates of global ocean warming and melting rates for the large ice
sheets covering Greenland and Antarctica. According to these most recent projections, sea level is
projected to rise by 7 to 16 inches by 2030, with a best estimate of 10 inches. In 2050, the range is 13 to
28 inches with a best estimate of 18 inches, and by 2100 the range is 30 to 71 inches with a best
estimate of 42 inches. Even if the most conservatiff¢hese projections materialize, the implications

for coastal flooding will be substanti&l.

More detailed sea level rise maps for the City of Linden and City of Rahway can be found in Appendix
and 12 of the Plan update. The following subsections hgitiliseveral 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,
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 U@ioanty. The Rahway River consists of

four distinct branches. The West Branch begins in Verona and flows south through South Mountain
Reservation and directly through downtown Millburn. The East Branch originates between West
Orange and Montclair and tralse 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
O2y ¥t dzSyO0S 2F G(G(KS w20AyazyQa FyR (GKS {r2auindes . NI y OK
through Linden and Carteret forming the boundary between Middlesex and Union counties and then
drains into the Arthur Kill.

The Rahway River is the source of drinking water for the 26,500 people in the City of RaRigaye
4-17 shows the FHA flood zones for the Union County portion of the Rahway River.

25Resilience Preparing for New Jersey Climate CAaBgp Analysis From the New Jersey Climate Adaption Alliance.
December, 2013.
26 Rahway River Association
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Figure4-17
Union County Portion of the Rahway River
(Sources: FEMA, NJDEP)
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The most damaging floods of record within the Rahway River Basin resulted from the storms of July

1938, May1968, August 1971, August 1973, July 1975, June 1992, October 1996, July 1997, Tropical
{G2N)Y Cft28R AYy {SLIGSYOSNI mppdp> GKS ! LINRE HannT b2N
the April 2007 storm, the United States Army Corp of EngineerAGBENew York District indicated

that 70 to 100 homes suffered major damage to first floor and foundations. Union and five other New

Jersey counties were part of a Federal Disaster Declaration related to the April 20072’s8me of

the more recent majoflooding events along the Rahway River are summarized below.

Tropical Storm Floyd

In September 1999, Tropical Storm Floyd -(@B5) caused significant flooding in parts of Union
County. FEMA Public Assistance (PA) Project Worksheets (PWSs) indicatédstaticture damages in

Union County totaled just over $8.6 million. Of this amount, slightly more than $5 million in damages
occurred in the City of Rahway. The downgraded hurricane resulted in over a foot of rain in the City of
Rahway, flooding portich 2F {i0® DS2NHS& FyR /SyiNrf ! @gSydzsSa
wkEKgle wWABSNIY h@SNbBFy]l] FE22RAYy3 FNBY w20AyazyQa
Library, completely inundating the library basement with about 1.5' of water onfitse floor.?® This

was the eighth time the library had experienced flooding in itsy&2r 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 fatil An additional $558,000 was also provided by FEMA

for content damages such as library books and computers. In 2005, the new Rahway Public Library was
completed outside the floodplain behind City Hall.

Table 418identifies the FEMA Public Assistatfigeds 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 atributable to flooding from other sources, 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 €Rabway. Almost all of the PA funds for

this applicant were a result of the building damages (Category E) to the City Library describe® above.

2T USACE Flood Bmage Reduction and Ecosystem RestoratiofrStt@heet
28 FEMA Public Assistance,-DE®5 Project Worksheets

29 City of Rahwaiarct20, 2004 Press Release

30 FEMA Region Il, Public Assistance Program
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Table 418

Project Worksheet Summary for Hurricane Floyd (DP95) Applicants in
Union County along the Ratmy River and its Tributaries, ordered by PW Total
(Source: FEMA RegiorrRublic Assistance Program)

Applicant Name Cat. A Cat. B Cat.C Cat. E Cat. F TOTAL
Rahway, City of $43,577 $35,151 $1,665 $5,010,776 $0 $5,091,168
Springfield, Township of $40,917 | $45,573 $3,818 $527,363  $13,194  $630,865
Cranford, Township of $111,441 $84,298  $151,800 $1,418 $0 $348,956
Union, Township of $79,974 | $44,176 $0 $10,161 $7,254 = $141,565
Garwood $15,196 $26,047 $0 $28,218 $2,000 $71,461
Clark, Township of $29,726 $0 $0 $39,042 $0 $68,768
Linden, City of $35,742 $18,583 $0 $0 $0 $54,325
Kenilworth $26,379 | $26,339 $0 $0 $0 $52,719
Union Township CAO, Inc. $0 $0 $0 $15,903 $0 $15,903
Cranford First Aid Squad $0 $1,808 $0 $5,009 $0 $6,817
Rahway Board dEducation $0 $1,198 $0 $0 $0 $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.

The FEMA Public Assistance categories are generally defined as follows

>

Category A: Emergency work, primarily debris clearance.

Category B: Emergency protective measures.

Category C: Permanent repair work, roads, and bridges.

Category D: Permanent repair work, water control facilities.
Category E: Permanent repair work, pulbligldings.

Category F: Permanent repair work, utilities.

Category G: Permanent repair work, parks, and recreation facilities.

p SN S S SN

April15mMmT 2 HAnT b2NXSF aidSN

¢KS IT'LINAf wmp FYR McX Hant b2NIRSFaGdSN OFdzadR aAidy,
total of 494 residential structures flooded; 66 homes were flooded above their first floor elevations and

427 homes had flooded basements. In addition, over $2.3 million in public infrastructure damage was
recorded. This storm had a major impact on palnfrastructure including approximately 4,000 of the
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dike system, the High Street Baldwin/Court footbridge, the Township Municipal Building, the Canoe
Club and minor damage to the Hansel Dam at Sperry¥ark.

Figure 418
April 2007 Flooding in Cranforflownship
(Source: Cranford Chronicle, April 16, 2007)

—

‘v
W

bt |
Al A

i
gl

Hurricane Irene

On August 28, 2011 Hurricane Irene caused historic flooding along portions of the Rahway River,
particularly the communities of Cranford, Springfield and Rahway. As part d?(thé Plan update

FEMA Public Assistance (PAjarels were reviewed (as of Ju2814) for all applicants within Union
County.Table 419 identifies the FEMA PA funds provided to applicants after Irene for municipalities
located along the Rahway River (and itdutaries). 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. Th
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. However, developmeinP\Ws for these applicants is ongoing and the
total estimated damages for this region may increase significantly once all damages are identified and
PWs completed by FEMA.

31 Cranford TownshiEngineering Reporflax Day Storm (April752007)
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Table 419

Project Worksheet Summary for Hurricane Irene @821) Applicants in
Union County along the Rahway River and its Tributaries, ordered by PW Total
(Source: FEMA RegiorrRublic Assistance Program)

Applicant Name Cat. A Cat. B Cat. C Cat. D Cat. E Cat. F TOTAL
Cranford Public Schools $0 $1,487,461 $0 $0 $49,363 $0 $1,536,824
Cranford, Township of | $487,706 @ $134,446  $32,385 | $34,146 $59,814 $0 $748,497
Clark, Township of $116,931 $93,654 $0 $0 $1,847 $0 $212,432
Kenilworth, Borough of | $59,430 $60,613 $4,697 $0 $0 $0 $124,741
Cranford First Aid $0 $2,884 $0 $0 $35,023 $0 $37,907
Squad

Union Township DPW $0 $0 $0 $0 $25,873 $25,873
Clark Public Schools $3,742 $2,467 $0 $0 $5,017 $0 $11,225
tjfnllzodn Township Board $0 $0 $0 $0 $5.456 $0 $5.456
Grand Total $667,810 | $1,781,525  $37,082 $34,146 : $156,520 | $25,873 @ $2,702,956

Rahway River Basin Flood Risk Management 3 Feasibility Study

In 1999, the USA@ew York District publishedFlood Damage Reduction and Ecosystem Restoration
Studywithin 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 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
Cranfordandon@ Yy w20AYy a2y Qa . NI yOK 2 ¥AsibKsfringn2D1K,dhe statuw A @S NJ
of the USACE studypsovided below

A Study has predominately focused on the Cranford area where the following has been completed
Completed surveys, existing conditiohgdrology and hydraulics, environmental and cultural
investigations

Formulation of flood risk management alternatives for Cranford and upstream communities
Completed economic analysis and development of BCRs

Continue existing conditions analysis for thty ©f Rahway

>

> > >

The USACE has identified the following as the next steps for the Feasibility Study

At NBEfEAYAYFENE ' fGSNYFGAGSa ylIfeara AyOfdZRAy3d 02
A Economic Analysis which will produce a Ber@fist Ratio (BCR) for Roy a 2 y Q& . NI OK Y S
A Basin Wide determination and optimization of Tentatively Selected Plan for Cranford measures

g wW20AyazyQa . NIOK aSladnNBa o6¢{to

32 USACE Flood Damage Reduction and Ecosystem RestoratiGa&tSthgepril 2014
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National Environmental Policy Act (NEPA) Scoping Meeting

Conduct Environmental and Cultural Resouréedd Investigations

Develop Real Estate Plan

Prepare a Feasibility Report and NEPA Documentation (Environmental Impact Statement)
Public and Agency Reviews

> > > > >

In Union County, efforts from local, state and federal agencies have helped to reduce floodiimy with
municipalities impacted by the Rahway River. In Cranford Township and the City of Rahway floodplain
management and infrastructure improvements have contributed to reducing flood related damages. In
Cranford Township, improvements have included a newnstevater drainage system, floodgates, and
swale protection between Oak Lane and Herring Averfsige municipalppendices for Cranford
Township, the City of Rahway and Springfield Township for additional details about specific areas of
flood concern, pastldoding 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.sTpdrtion 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 devdktating,
damages?

The U.S. Army Corp. of Engineers (US&NER) York District has studied this area extensively in the

past and has completed several flood control projects within the Basin, with additional projects
currently in progress. Figure¥® is a mapthat 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 1993,

and 1999 (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.

33 USACE Raritan River Basin, Green Brook Sub Basin, NJ, Flood Damage ReduetionJtregct
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Figure 419
Green Brook Sub Basin: Uppeorfion, Stony Brook Portion, and the Lower Portion
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(Source: USAGHNew York District)

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 represestétbm Middlesex, Somerset,

and Union counties and is comprised of volunteer representatives appointed by thedfteded
municipalities and counties, as well as the State. The participating municipalities in Union County
include the City of Plainfielaind Scotch Plains TownsHip.

Most of the flooding problems within the City of Plainfield 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 CedaBrook. 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 Brookvdl are contained within

and adjacent to its bank8.The NFIP repetitive loss list for the City of Plainfield indicates that portions

34 Green Brook Flood Contrairiission website
35 FEMA Union County FEMA FIS, September 20, 2006
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of Netherwood Avenue and Johnston Avenue have experienced moderate to severe flooding in the
past.

Passaic River Flooding

The banks of the Passaic River are relatively steep and cause theswdtare 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 19085, 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°%¢CH8re recently the Passaic River
experienced gjnificant flooding in August 2011 after Hurricane Irene. Other recent minor flooding
events occurred in March 2010 and March 2011.

In the Township of Berkley Heights, the Passaic River flows along the northern corporate limits in a
relatively flat valleyDuring high flood stages, the Passaic River floods the adjacent plain, and flooding
becomes especially widespread at junction points between four tributaries. Overbank flooding is also
common among tributaries of the Passaic River during medatow-frequency flood flows because
backwater flow from the Passaic tends to build up sediment in the downstream portions of the
tributaries®’.

Severity (Extent) of the Flood Hazard

Flood severity is measured in various ways, including frequency, depth, velooigtiod, 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.

Floodshave been and continue to be the most frequent, destructive, and costly natural hazard facing
Union County. Most recently, the county has been impacted by six significant flood events, in 1996,
1999, 2005, and 2007, 2011, and 2012. Hurricane Irene in ARl was the most severe on record

along the Rahway River Basin, where flood peaks were the highest ever recorded at five of the 20 long
term stream gages. The stream gages on the Elizabeth River and the two stream gages on the Rahway
River at Springfld and Rahway recorded new peaks of record for 90, 74, ange@@s of record,
respectively®

Because of the nature of floods, discussions of extent (which FEMA considers analogotental
severity are necessarily locatiespecific. The jurisdictiomappendices to this HMP include narrative
and metrics related to flood extent on a local level. Very generally, flood extent in Union County ranges

36 FEMA Union County FEMA FIS, September 20, 2006

37T FEMA Union County FEMA FIS, September 20, 2006

38 USGS. Hurricane Irene and the Associated Floods of30JQt2ih New JerSaientific Investigations Report
20135234.
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from a few inches of overland flow and ponding in some areas, to\reggtity flooding of multiple

foot depths in others. The latter type of flooding is found in close proximity to the two major flood
sources in the County, the Rahway and Elizabeth Rivers. As noted, specifics about flood hazards are
discussed in detail in the municipal appendices.

Impact on L ife and Property (Vulnerabilities and Risk)

There are several ways to characterize flood impacts on life and property. These include geographic and
spatial metrics, statistic data, and reports of injuries and deaths related to the hazard. Figures
maintained by National Climatic Data Center indicate that Union County has experienced no deaths and
no injuries from past flood events.

The first table in this subsection-8), provides basic flootelated spatial data for all the jurisdictions

in the CountyThe information includes the number of parcels in the community, the number of those
parcels in the floodplain, and the number of parcels with at least 60% of their area in the Special Flood
Hazard Area, i.e. areas with at least a one percent annual chafnid@oding. These figures are not a
direct proxy for risk because they do not indicate the locations or vulnerabilities of any structures or
infrastructure that could be damaged by flooding. Nevertheless, the data do provide a general sense of
potential exposure in the communities.

Table 420
Floodrelated Spatial Information by Jurisdiction, Union County, New Jersey

Parcels with more than 60%

Jurisdiction Number of Parcels Parcels in Floodplain area in SEHA
Berkeley Heights 4,887 943 243
Clark 5,311 334 106
Cranford 8,305 1,731 496
Elizabeth 19,182 1,039 114
Fanwood 2,663 104 34
Garwood 1,524 262 90
Hillside 6,459 423 79
Kenilworth 3,052 545 258
Linden 12,113 997 325
Mountainside 2,700 230 20
New Providence 4,007 421 149
Plainfield 10,585 2,703 2089
Rahway 8,161 1,592 600
Roselle 5,879 948 359
Roselle Park 3,680 386 179
Scotch Plains 8,069 1,460 434

39 NOAA/NCDC database.

Il“ Union County, Newersey: 20d Hazard Mitigation Plan Update 4-68



Jurisdiction

Number of Parcels

Section 4: Hazard Identification and Risk Assessment
February 2016

Parcels in Floodplain

Parcels with more than 60%

area in SFHA
Springfield 5,394 1,105 439
Summit 6,802 319 81
Union 17,831 1,773 603
Westfield 10,002 138 15
Winfield 696 1 243
Total 147,302 17,454 6,173

National Flood Insurance Program Insured Structures and Repetitive
Loss Properties

Perhaps the best method of characterizing flood risk in a community is to evaluate flood insurance
Of FAYad C9a! Qa bl A2yl f Cft RabliBhedby Bamdsy/i01968tfadFha NI ¥ 6
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 flod 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 @pring2015, every incorporated jurisdiction in Union County (except Winfield) was a
participating member of the NFIP. Because thePNIds existed Flood insurance claims offer a rich
source of quantitative information about past flood losses, and these data are displayed in the series of
tables below. It should be recognized that this information should not be considered a perfeietyeel
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 insufficiamurance to cover their losses when a property does flood.
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.

Table4-21 provides basic NFIP statistics for all jurisdictions in Ui@onnty, current as of February

HaMn® ¢KS O2fdzyy SydGdAdGft SR ac¢2aGFf b Ay C2NOS¢ Ayl
contents losses, i.e. the maximum current claims value. It does nogsept actual claims, which are

discussed later.

Table 421
National Flood Insurance Statistics as of February 2014, Union County, New Jersey
(Sources: FEMANFIP)

Jurisdiction Joined NFIP # of Policies Total $ in Force
Berkeley Heights 3/1/78 222 $56,937,500
Clark 12/23/71 121 $30,777,900
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# of Policies

Total $ in Force

Cranford 6/25/71 860 $221,891,700
Elizabeth 5/7/71 150 $55,829,100
Fanwood 10/28/77 38 $9,311,900
Garwood 211177 79 $20,956,900
Hillside 9/14/79 97 $26,312,300
Kenilworth 3/2/83 176 $44,006,700
Linden 11/24/76 272 $74,814,200
Mountainside 2/16/77 40 $12,003,900
New Providence 11/23/73 151 $43,576,500
Plainfield 6/25/71 1,374 $302,471,800
Rahway 12/23/71 635 $153,748,700
Roselle 7/17/78 155 $56,302,800
Roselle Park 6/4/80 263 $15,173,600
ScotchPlains 9/30/77 336 $86,530,800
Springfield 10/1/71 339 $86,820,900
Summit 212177 123 $35,118,200
Union 8/1/78 427 $112,056,100
Westfield 12/18/79 151 $44,726,100
Winfield NA NA NA
Total NA 6,009 $1,489,367,600

The next table provides additional Countyde flood insurance data related to claims, including the
number of losses, total payments, average claim amount and the relative percentage of the average
claim in a community versus the average claim Cowitie. This metric illustrates the relative severity

of floods. For example, Cranford appears to be much more at risk of severe flooding (the jurisdiction
accounts for 23 percent of insurance losses in the County, and the average claim is 242% of the County
aveaage) than is Roselle Park, where there have been relatively few claims and their average value is
only 35% of the County average. While these figures are not a definitive measure of risk, they do offer
significant insight into relative risks in the Counparticularly in cases where both the numbers of
losses and the percent of County average differ significantly from the average jurisdiction.

Table4-22
NFIP Insurance Loss and Payment Statistics as of February 2014,
Union County, New Jersey
(Sources: EMAC NFIP)

Jurisdiction Number of Total Payments  Average Claim % County Average
Losses
Berkeley Heights 85 $378,043 $4,448 40.50%
Clark 93 $904,321 $9,724 88.54%
Cranford 1,302 $40,366,800 $31,001 282.29%
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Jurisdiction Number of Total Payments  Average Claim % County Average
Losses

Elizabeth 297 $4,743,448 $15,971 145.43%
Fanwood 9 $23,966 $2,663 24.25%
Garwood 37 $423,320 $11,441 104.18%
Hillside 207 $1,083,443 $5,234 47.66%
Kenilworth 151 $1,677,016 $11,106 101.13%
Linden 254 $5,411,793 $20,126 183.27%
Mountainside 22 $129,018 $5,865 53.40%
New Providence 84 $350,354 $4,171 37.98%
Plainfield 748 $3,719,615 $4,973 45.28%
Rahway 788 $17,729,300 $22,498 204.87%
Roselle 401 $7,289,309 $18,178 165.53%
Roselle Park 68 $258,051 $3,795 34.56%
Scotch Plains 212 $1,147,319 $5,412 49.28%
Springfield 322 $5,533,387 $17,184 156.48%
Summit 81 $422,006 $5,210 47.44%
Union 371 $4,990,549 $13,452 122.49%
Westfield 28 $201,222 $7,187 65.44%
Winfield NA NA NA NA

Total 5,560 $96,782,279 $21,981 NA

It is possible to complete a rudimentary flood risk assessment based on the figures in the table above.
This is done by annualizing flood loss figures and projecting expected future losses (risk) over a specific
planning horizon, using a present value dmént that combines the required discount rate (7%) with

the time period. The time period over which the claims occurred is 38 years, so the average annual
figure for claims is $2,546,90Phis annual figure can be projected over &0d 100year horizos using

present value coefficients of 13.8 and 14.7, respectively. Thus, expected flood risks feyear50
horizon are $35,147,247. For the ¥96ar horizon the figure is $37,439,459. Note that the jurisdictional
appendices to this plan include more dd¢al loss projections (risk), and should be consulted for
information about local flood hazards.

Figure 4-20 shows the Countywide distribution of NFIP insurance claims from 1977 to 2014. As
expected, there are high concentrations of flood claims along the Rahway and Elizabeth Rivers, and to a
lesser extent in the eastern reaches of the County.
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Table4-20
Total NFIP Claim Dollars as of February 2014
Union County, New Jersey
(Sources: FEMANFIP)
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National Flood Insurance Program Repetitive Loss and Severe
Repetitive Loss Properties

FEMA requires a discussion of NFIP Repetitive Loss and Severe Repetitilesfaiatistics in hazard
mitigation plans. The NFIP definepetitive losgproperties as those with two or more claims of more
than $1,000 each during any rolling tgear period.

The flood risk assessment method is based on analysis of NFIP dapetitive flood loss properties

The NFIP defines repetitive loss (RL) properties as those that have received at least two NFIP insurance
payments of more than $1,000 each in any rolling-year period. As of February 2014, Union County

had 707 such propées based on a query of the FEMA BureauNet NFIP interface. The tables below
include the number of repetitive loss properties, building and contents damages, the total number of
claims, and the average claim amounts. Note that the table includes only jhisdictions that have
repetitive loss properties, so not all municipalities are listed. The City of Elizabeth is not included
because the jurisdiction is not part of the Union County HMP.

Table4-23
Summary of NFIP Repetitive Loss Statistics, UnioarBo
(Source: FEMA NFIP query, Februaég4)

Jurisdiction RL RL Total Average % County
Properties Claims Claims Claim Average

Berkeley Heights 5 13 $155,796 $11,984 42.22%
Clark 11 35 $508,770 $14,536 51.21%
Cranford 287 842 $30,352,487 $36,048 127.00%
Garwood 1 4 $218,543 $54,636 192.49%
Hillside 34 97 $706,990 $7,289 25.68%
Kenilworth 11 26 $142,808 $5,493 19.35%
Linden 28 82 $2,671,035 $32,574 114.76%
Mountainside 2 5 $41,477 $8,295 29.23%
New Providence 7 14 $189,737 $13,553 47.75%
Plainfield 79 198 $1,744,949 $8,813 31.05%
Rahway 123 362 $10,805,866 $29,850 105.17%
Roselle Park 2 5 $47,870 $9,574 33.73%
Roselle 41 159 $6,555,958 $41,232 145.27%
Scotch Plains 18 44 $458,268 $10,415 36.69%
Springfield 17 52 $957,811 $18,419 64.89%
Summit 2 12 $151,474 $12,623 44.47%
Union 38 109 $2,784,710 $25,548 90.01%
Westfield 1 2 $4,030 $2,015 7.10%
Total 707 2,061 $58,498,579 $28,383.59
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Table4-24

Repetitive Loss Properties by Occupancy Classon County
(Source: FEMA NFIP queRgbruary2014)

Total Number of Total Number of
Occupancy Class Repetitive Loss Severe Repetitive Loss
Properties Properties
Single Family 596 42
Condo 3 0
2-4 Family 64 4
Other Residential 18 0
Non Residential 48 0
Union County 729 46

Flood Risk to Repetitive Loss Properties in Union County

Residential flood risk is calculated by a simple methodology that uses the FEMA default pedgent
coefficients from the benefitost analysis software modules. To perform this calculation, the flood
insuranceclaims data were reviewed to determine an approximate period over which the claims
occurred.This method should be used only for very general estimates of flood risk because the NFIP
data represents only part of the flood losses in any jurisdiction. iBhizecause there are always
properties that are uninsured or unddémsured.

As shown in Tablé-24 there have been 2,061 flood insurance claims in-ghear period, for an average
number of claims per year of about two. Projected risks overab@ 100year timelines are shown in
Table4-25 below. It must be understood that individuals can obtain and cancel flood insurance policies,
and the flood hazard depends on many variables, including the weather, so this projection is simply an
estimate of potentiadamages. The jurisdictional appendices in this County HMP include more detailed
discussions of repetitive loss properties.

Table4-25
Projected 10@year Flood Risk in Union County
Based on Historic NFIP Claims for Repetitive Loss Properties
(Source: FEMAFIP query February 2014)

Data Value

Period in years 38
Number of claims 2,061
Average claims per year 54
Total value of claims $58,498,579

Average value of claims per year $1,539,436
Projected risk, 5§ear horizon $21,244,216
Projected risk100year horizon : $22,629,712
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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:

That hasat least four NFIP claim payments (including building and contents) over $5,000 each, and the
cumulative amount of such claims payments exceeds $20,000; or

For which at least two separate claims payments (building payments only) have been made with the
cumulative amount of the building portion of such claims exceeding the market value of the building.

For both (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.

Eight2 ¥ ! yA2yQa O02YYdzyAiASa KI @S {SOSNB wSLISGAGABS
communities and associated SRL statistics are shown in 4-26lbelow.

Table4-26
Summary of NFIP Repetitive Loss Statistics, Union County
(Source: FEMA NFtRiery, February2014)

Jurisdiction SRL_ SRL Claims Avergge % County
Properties Claims Value Claim Average
Berkeley Heights 1 4 $62,547 $15,637 43.46%
Clark 1 7 $52,831 $7,547 20.98%
Cranford 31 123 $5,662,172 $46,034 127.94%
Linden 1 4 $110,488 $27,622 76.77%
Plainfield 2 10 $168,404 $16,840 46.80%
Rahway 9 45 $964,581 $21,435 59.57%
Springfield 3 12 $496,139 $41,345 114.91%
Union 1 5 $38,774 $7,755 21.55%
Total 49 210 $7,555,936 $35,981

Occurrences of the Flood Hazard

To identify pasbccurrences of flooding in Union County queries were performed for both the NOAA
NCDC database and SHELDUS database from the Hazards and Vulnerability Research Institute (HVRI).
The NCDC database indicates that there have been 86 flood events in Uniay Dadie period from

1984 to 2013. Of these 86 events, 13 flood events between 1950 and 2013 have resulted in property
damage. The SHELDUS database included 10 flood events in Union County between 1950 and 2013 (six
with property damage). Recent flood &vs causing property damage have occurred in 1996, 1999,
2005, 2007, 2011 and 2012. These events are listed in Tablebélow. Note that additional flood

events not listed in the NCDC database may have resulted in property and infrastructure damages.
Edimated property damages for these floods may not have been listed in the database because either
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the data was unavailable, or the damages were only minor and therefore not reported to the NCDC.
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Table 427

Flood Events Resulting in Property Damage, Un@ounty, 195Q2013
(Source: NOAA/NCDC, SHELDUS, USGS)

Location Hazard Type Injuries  Deaths P Source
Damage

Countywide = 03/06/1962 Flooding- High Winds 1 2 $3,846,153 SHELDUS
Countywide : 08/21/1973 Flooding- Severe Storm 0 1 $416,667 SHELDUS
Countywide 11/6/1977 Flooding- Severe Storm 0 0 $2,380,952 SHELDUS
Countywide @ 03/29/1984 Flooding- High Winds 0 0 $500,000 SHELDUS
Countywide = 10/30/1991 Flooding 0 0 $1,000,000 SHELDUS
Countywide = 01/19/1996 Flooding- "Deluge of 96" 0 0 $6,000,000 SHELDUS
Springfield 10/19/1996 Flooding 0 0 $4,300,000 NCDC
Countywide = 09/16/1999 Flooding 0 0 $4,200,000 NCDC
Countywide @ 04/02/2005 Flooding 0 0 $2,000,000 NCDC
Rahway 04/15/2007 Flooding from Nor'easter 0 0 $2,700,000 NCDC
Countywide : 04/02/2010 Flooding- Severe Storm 0 0 Unknown NCDC
Countywide : 08/28/2011 Hurricane Irene 0 0 Unknown NCDC
Countywide 10/29/2012 Hurricane Sandy 0 0 Unknown NCDC
Total 1 2 $27,343,772

In addition to the flood events listed in the NCDC &hELDUS databases between 1950 and 2013, the
Union County FIS indicates that a major flood event also occurred in 1971. The more recent floods that
have occurred in Union County are summarized below. Incidents that have been declared a Major
Disaster byhe President are indicated by the disaster number (DR).

1/19/1996 (DR1088) ¢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 thendgllowing 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 axt day. In Union County, flood damages were estimated at $3 miflion.

10/19/1996 (FEMA DR145)¢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 wih tatials 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 #istond 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

40 NOAA/NCDC database
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Management (OEM) estimated damages within the county at $4 million in damages to private homes
and $300,000 to public infrastructufé.

9/16/1999 (DR1295) ¢Hurricane Floyd. This fall hurricane put the entire Eastern Seaboard on flood

watch, including every couptin New Jersey. 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 Springfield was above its thggda$ 5.5' on the
Septemberl6 and September 17. The crest stage of 10.67' occurred around 10:00pm on September 16.

The NCDC database indicates that in Union County initial damage estimates from the New Jersey OEM

at $4.2 million*? A more detailed reviewof the FEMA Project Worksheets indicates that the Public
Infrastructure damages alone totaled just over $8.6 million. The most significant damages occurred in
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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 floodingforced 6,000 residents from their homes and caused a total of $60 million in damages.
In Union County the damages were estimated at $12 miffion.

4/15/2007 (DR1694)cSevere Storms and Inland and Coastal Flooding. Adeve® b 2 NS a i SNJ R
New Jerseyith up to 9" of rain, causing millions of dollars of damage and Kkilling 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 NCGilgbabke 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 basementsand over $2.3 million in public infrastructure damdge.

04/02/2010 ¢Severe Storms and Flooding. A slow moving storm moving north along the Atlantic coast
produced heavy rains from March 1215, 2010. Rainfall amounts were greatest in central and
northeagern New Jersey. One of the highest rainfall totals was reported at USGS gage in Mountainside,
New Jersey.

08/28/2011 (DR4021)¢ Hurricane Irene. Hurricane Irene made landfall along the Outer Banks of North
Carolina on August 27, 2011 as a Category lidaure. The storm reemerged over the Atlantic and
made a second landfall as a tropical storm on Augu&ti@&he 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

41 NOAA/NCDC database
42 NOAA/NCDC database
43 NOAA/NCDC database
44 cranford TownshiEngineering Report on Tax Day Storm {&hr2a%7).
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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 psep®ak of recordThe storm

flooded thousands of residential homes in Cranford including the downtown area. The event was
O2y&aARSNBR G(GKS ¢g2NRG Ft22R S@Syid Ay [/ NIYyF2NRQA
damages. See Appendix 3, Cranfordiiship, for additional details about the impacts of Irene. 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 Gemng Aand

Rahway Avenue. An estimated 30,000 Union County residents were left without power.

10/29/2012 (DR4086)¢ See subsection below for a summary of Hurricane Sandy.

Figure4-21
Hurricane Irene, Flooding in Cranford Township
(Source: SternAssocias.com)

45Union County, NJ website. News and Events. Union Continues Response in Aftermath of Hurricane Irene.
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Figure4-22

Hurricane Irene, Flooding in Downtown Cranford
(Source: SternAssociates.com)

Hurricane Sandy

In late October of 2012, Union County was impacted by Hurricane Sand§08BR a late season
hurricane that originated as a tropicafave 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 midAtlantic states. Sandy weakened somewhat and then made landfall as a
posttropical cyclone near Brigantine, New Jersey witkkiOt maximum sustained winds on October

29, 2012. Because of its tremendous size, however, Sandy dreagastrophic 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 coastslcdrthe
County.See Sectiod.3.17 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, rewieof 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
highwinds.
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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 atynie 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 ovetyaaten
period. In Union County, 434 residential and commadrproperties 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).

Based on past and recent historgertain 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. With a tddél pést flood
events in Union County between 1950 and 2013, the County experiences a flood event on average
roughly every 1.5 year¥§Vith one event roughly every 1.5 years, there is a 65% annual probability of a
future flood events occurring in Union CdunSevere flooding in Union County six out of the last 17
years suggests that the repeated flooding in specific areas is likely to occur again in the future.

Considering the impacts from flooding, tiMPSCanked floods as a high risk hazard (See T&gléor
a complete list of hazard rankings).

4.3.8 Hall

Description of the Hail Hazard

Hail is a form oprecipitationcomprised of spherical lumps @e. Known as hailstones, these ice balls
typically range from 5 mgb0 mm in diameter on average, with much larger hailstones forming in
severethunderstorms The size of hailstones is a direct function of the severity and size of the storm.
See Appendix A f@a more detailed description and definition of the hail hazard.

Location of the Hail Hazard

Hailstorms occur more frequently during the late spring and early summer, when the jet stream
migrates northward across the Great Plains. This period has exttemperature 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 averagefd5 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 evanytlyear
planning area, although for the most part they are minor.
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Severity (or Extent) of the Hail Hazard

The severity of hailstorms is measured by duration, size of the hail itself, and geographic extent. All of
these factors are directly related to theeeather 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. 4i2tblbelow
combines the twadntensity scales.

Table4-28
Hail Intensity Scales
(Source: NWS, TORRQ ornado and Storm Research Organization)

Size Intensity Typical Hail Diameter : . .
Code Category (inches) Approximate Size Typical Damage Impacts
HO Hard Hail Up to 0.33 Pea No Damage
H1 Potenua_tlly 0.33-0.66 Marble or Slight damage to plants, crops
Damaging Mothball
H2 Potenua_tlly 0.60-0.80 Dime or Grape Significant damage_ to fruit,
Damaging crops, vegetation
Severe damage to fruit and
H3 Severe 0.80¢ 1.20 Nickel to Quarter crops, damage to glgss and
plastic structures, paint and
wood scored
Half Dollar to Ping: Widespread glass damage,
H4 Severe 1.2¢16 Pong Ball vehicle bodywork damage
Silver Dollar to Wholesale destruction of
H5 Destructive 1.6¢2.0 glassdamage to tiled roofs,
Golf Ball S X S
significant risk of injuries
. . Aircraft bodywork dented,
H6 Destructive 2.0¢24 Lime or Egg brick walls pitted
H7 very 2.4¢3.0 Tennis Ball Severe roof damage, risk of
Destructive serious injuries
Very Baseball to Severe damage to aircraft
H8 Destructive 30635 Orange body
Extensive structure damage.
H9 Super_ 3.5¢4.0 Grapefruit _R_|SI§ of severe or even fatgl
Destructive injuries to persons caught in
open
Extensive structure damage.
Super Risk of severe or event fatal
H10 . 4+ Softball and up A .
Destructive injuries to persons caught in
open

The planning area has a relatively low potential for significant hail events, based on previous records.

Hailstorms affect areas within Union County equally and unifordhough theseverity or extent of
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hailstorms is potentially as much asld (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 abouwit 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.

Impact on Life and Property (Vulnerabilities and Risk)

There are noknown instances of injuries or death from hail events in Union County. The SHELDUS
database indicates property damage in Union County from hail events totaled $9,732 (none reported
from NCDC). Presumably there are some damages, but most of these araditedgsed by citizens or
insurance companies, and 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 ahhas the potential to affect nearly anyone in the jurisdiction. The Coeunty
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 sudive®yaminor 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. There
are no significanvulnerabilities to structures from the hail hazard, and no expected recurrent losses,
except occasional and relatively light damage to vehicles.

Occurrences of the Hail Hazard

The National Climatic Data Center reported 18 hail events in Union Countytlfi®rperiod 1950
through 2013. Hailstone sizes from the 18 events ranged in diameter from 0.75 inches to 1.75 inches.
The SHELDUS database was also queried for the same time period and identified six additional events,
all prior to 1980. Table-29 summarkes all Union County hail events between 1950 and 2013.

Table 429
Hail Events, Union County, 1952013
(Source: NOAA/NCDC)

Magnitude

Property

Location : Injuries  Deaths Source
(inches) Damage
Union Co. 07/21/1962 | N/A 0 0 $238 SHELDUS
Union Co. 07/23/1962 = N/A 0 0 $2,381 SHELDUS
Union Co. 07/10/1967 = N/A 0 0 $238 SHELDUS
Union Co. 11/04/1970 N/A 0 0 $625 SHELDUS
Union Co. 05/14/1975 | N/A 0 0 $6,250 SHELDUS
Union Co. 06/05/1979 | N/A 0 0 $0 SHELDUS
Union Co. 07/26/1987  1.00 0 0 $0 NCDC
Elizabeth 05/29/1995 @ 0.75 0 0 $0 NCDC
Plainfield 07/11/1995 @ 1.50 0 0 $0 NCDC
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Location Magnltude Injuries Deaths Property Source
(inches) Damage

Garwood 08/05/1997 | 1.00 0 0 $0 NCDC
Union Co. 08/05/1997 | 0.75 0 0 $0 NCDC
Mountainside 09/07/1998 : 1.25 0 0 $0 NCDC
Elizabeth 06/11/2001  0.75 0 0 $0 NCDC
Elizabeth 04/19/2002  0.88 0 0 $0 NCDC
Elizabeth 06/19/2002  1.75 0 0 $0 NCDC
Clark 06/19/2002  1.00 0 0 $0 NCDC
New Providence | 03/21/2003 @ 1.75 0 0 $0 NCDC
New Providence | 07/22/2003 | 1.00 0 0 $0 NCDC
Plainfield 07/14/2004 | 1.00 0 0 $0 NCDC
Elizabeth 07/14/2004 | 0.75 0 0 $0 NCDC
Springfield 07/18/2006 | 1.75 0 0 $0 NCDC
Fanwood 07/21/2008  0.75 0 0 $0 NCDC
Fanwood 07/23/2008 | 0.88 0 0 $0 NCDC
Hillside 08/11/2008 : 0.75 0 0 $0 NCDC
Scotch Plains 06/26/2009  0.88 0 0 $0 NCDC
Plainfield 06/26/2009  0.88 0 0 $0 NCDC
Summit 07/26/2009  0.88 0 0 $0 NCDC
Springfield 07/26/2009  1.00 0 0 $0 NCDC
Fanwood 10/11/2010 : 0.88 0 0 $0 NCDC
Total 0 0 $9,732

With a total of 24 previous hail events in Union County between 1950 and 2013, the County
experiences a hail event on averagigout once every 2.5 yearg/ith one event every 2.5 years, there

is roughly a 38% annual probability of a future hail event occurring in Union County. Based on historical
records from the NCDC database, the future probability of hail events in Unionydeugtatively high.

4.3.9 Hazardous Materials Release oFixed Site

Description of the Hazardous Materi al

Hazardous materials come in the form of explosives, flammable and combustible substances, toxic
releases, and wastmaterial. 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, lonfasting health effects, and damage to buildingpomes, 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
focuses on those hazardowsaterials that occur at facilities, which are known as fixed site. The next
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section (5.3.10) addresses hazardous materials as they relate to transportation routsggpfSee
Appendix A for a more detailed description of the hazardous mategiied site hazard.

Location of the Hazardous Material Release  -Fixed Site Hazard

Although there is no single, comprehensive source of egmurce information about hazardous

materials in the state, there are sources that can be queried, and the results conibtoesl common
adzYYFNEd ¢KSasS &a2daNOSa AyOftdzRS (GKS ! { 9y @PANRYYSY
database, and the Righd-Know (RTK) network (which also acts as a switchboard for access to several

other related databases.

In 2007 the BRS a8 replaced with the RCRAInfo. The new reporting system no longer reports
biennially, but cumulativeFigure 423 summarizes the query results for Union County. The results
show roughly 90% of the hazardous waste material hasdiee large quantity genet@rs.

Figure 423
Union County Resource Conservation and Recovery Act (RCRAInfo)
Hazardous Waste Summary
(Source: The Rigkb-know Network (RTKnet.org), RCRAInfo Query)

[]

[Total number of handlers: 109

Number in Significant Non-Compliance (SNC): 2
Number Subject To Corrective Action: 8
Number with violations after 1999: 38

Number with enforcement after 1999: 38
Number with penalties after 1999: 11

Number with mixed radioactive / haz. waste: 0
Get list of handlers

Handler (facility) type Nhuarzzgrgf
Treatment, Storage, or Disposal site 4
(TSD)

Large Quantity Generator (LQG) Qg
Transporter 7
Jother 0
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Severity (or Extent) of the Hazardous N
Hazard

Theseverity 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

A Poisoning of water or food sources and/or supply
Presence of toxic fumes or explee conditions
Damage to personal property

Need for the evacuation of people

Interference with public or commercial transportation

> > > >

Threat to the environment

Injury or loss of animals or plants or habitats that are of economic or ecological impodanheas;
commercial, recreation, or subsistence fisheries (marine plants, crustaceans, shellfish, aquaculture
facilities) or livestock; seal haul outs; and marine bird rookeries

A Impact to recreational areas such as public beaches
A Impact to ecological reserves, forests, parks, archaeological and cultural sites

hyS YSiK2R 2F OflaaArafeAyd AyOARSyld &aSOSNRiGe Aa
O2YyaARSNBR YAY2NIT | 4[ SOSt HZ¢ ¥evdReSThhiesh@ds dependi [ SO S €
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 associatevith 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 laugeers of the

population. Emergency response by local agencies will require assistance from outside resources to
adequately respond to the incident.

In Union County the severity of hazardous material releases can be ranked by several methods. The EPA
Toxc Release Inventory database within the RighiKnow Network described above ranks the top

cities for onsite releases, the top chemicals released, and the top companies for releases. The results
from the TRI database show that the City of Linden relédsst over 93.2 million pounds between

1987 and 2011, followed by the City of Rahway with slightly more than 9.7 million pounds. The top
chemical released during this same time period was hydrochloric acid.

Impact on Life and Property (Vulnerabilities and Risk)

Hazardous materials incidents (fixed sites) refer to uncontrollable releases of hazardous materials at a
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facility, which poses a risk to the health, safety, property, and the environment (MSP/EMD). The most
well-known example of a largecale fixeesite 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, smaltate incidents those requiring a
response and evacuation or other protective measurase relatively common.

The Office of Hazardous Materials Safety (USDOT) tracks hazardous materials incidents by state. New
Jersey has had 65 major incidents since 2001, with 10 injuriesrtegp and damages totaling
$5,739,540, an average of $819,934 per year. 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 lgh 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.

While there is potential for all residents of Union County to be adversibctad by hazardous
materials releases, the majority of the risk is for those who are near potential release sites when events
occur. The nearand longterm implications of exposure to hazardous materials depend on the type,
concentration and amount of aterial 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 lotgrm damages associated with this hazard, although these must

be characterizd on a caséy-case basis, depending on a range of factdtsés hazard was prioritized

by the HMPSC as high, because the County has numerous sites where unintentional releases are at
least possible. There are no significant vulnerabilities to structuoes hazardous materials releases.

Occurrences of t he Hazardous Materi al R

To identify past occurrences for fixed sites in Union County the Toxic Release Inventory Explorer
RFGFolFasS 41 & 1jdzZSNASR ¥FNPR Y1986KaS pas vf'the EmewénoyPkuiniigh . S 3
and Community RigHb-know Act (EPCRA), certain industries as well as federal facilities have been
required to report the locations and quantities of chemicals storedsibm to state and local
governments in orderto help communities prepare to respond to chemical spills and similar
emergencies. 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 theadai&ble to the

public as part of the Toxics Release Inventbiy. 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 Union Couy, the TRI database was queried for the years 2000 through 2012, the most recent year
available. The results of the query are summarizetbW in Table 40. The total osite and offsite
disposal or releases is reported in pounds, and includes facildareall industries and chemicals in

46 EPA Toxic Release Inventory Program

I]“ Union County, Newersey: 20d Hazard Mitigation Plan Update 4-87



Section 4: Hazard Identification and Risk Assessment
February 2016

Union County. The table results show the number of facilities reported in the TRI database for Union
County has declined from a high of 54 in 2001 to 33 in 2011. The quantity of the combined on-and off
site disposal andeleases has also declined from a high of just over 3.9 million pounds in 2000 to

slightly more than 2.7 million pounds in 2009. Although the total pounds released have varied by year,
the overall trend has been downward over the past 12 years.

Table 430
Union County Toxic Release Inventory: 2002012
Summary of Orsite and Offsite Reported Disposed of or Otherwise Released (in pounds)
(Source: US ERAToxic Release Inventory Database, Mai2biL4)

i O FeEifize JelE Ot Di-sl—gﬁa(ljzsgiher Tgit;l I(D)i:;c:]:af)of:
Reported Disposal or Other
(TRI Explorer) Releases (Pounds) NEEEES QISR
(Pounds) (Pounds)

2000 50 3,859,715 92,644 3,952,359
2001 54 3,158,757 466,375 3,625,132
2002 50 2,653,187 114,437 2,767,624
2003 48 2,646,641 214,150 2,860,791
2004 47 2,513,717 185,695 2,699,413
2005 45 2,610,409 128,100 2,738,508
2006 44 2,860,333 163,891 3,024,224
2007 41 3,298,301 98,671 3,396,972
2008 41 3,678,326 163,612 3,841,938
2009 38 2,521,135 214,361 2,735,496
2010 35 2,936,244 235,926 3,172,170
2011 33 3,151,853 166,351 3,318,204
2012 34 2,711,474 183,664 2,895,137
Total = - 38,600,092 2,427,877 41,027,968

¢tKS RSGIFIAfTA F2NJ SIOK &SIFNJOFYy 6S F2dzyR 08 |jdzSNEAY
To query the database, navigate to the EFRlI home page located attp://www.epa.gov/tri and

asSt SO0 aDSh FONRLY 50FKS YSydz 2y (GKS €SFd &aARS 2F (GKS
FYR GClFLOAtA(GEE FTNRY GKS NBLRNI& YSydzo

The reduction in releases for Union County can also be show graphically by displaying the TRI trend for

a list of core chemicals dug 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 tieiguse 424

illustrates that over the past 25 years the pounds released in Union County has dramatically been
NERdzOSR FTNRBY GKS LISIF]1 Ay Myt YR Mpyy® ¢KS R24Yy
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recently remaining fairly consistent for years 20@911.
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Figure 424

Union County Toxic Release Inventory Trend (Core Chemicals): 426711
(Source: Righto-Know Networkg Toxic Release Inventory)

Release trend (core chemicals only) [?

1987 1990 1993 1996 1999 2002 2005 2008 2011

4.3.10 Hazardous Materials Release - Transportation

Description of the Hazardous Material Release - Transportation Hazard

As described in Section 4.3.9, hazardous materials come in the form of explosives, flammable and
combustible substances, toxic releases and waste material. These substances are most often released
as a result of transportation accidenor because of chemical accidents in plants. Hazardous materials

in various forms can cause death, serious injury, dasging health effects, and damage to buildings,
homes, and other property. Many products containing hazardous chemicals are usestoaed in

homes routinely. These products are also shipped daily on the nation's highways, railroads, waterways,
and pipelinesThis section deals those hazardous materials as they relate to transportation routes (off
site).

Hazardous materials releaseansportation incidents refer to uncontrollable releases of hazardous
materials during transport, which pose a risk to the health, safety, property, and the environment.
Transportation related hazardous material incidents are most common along major gh@als (See
Figure 425 below), but can also occur through other modes of transportation including rail, water
transport (shipping and ferries), air, and pipelines. Data collected by the U.S. Department of
Transportation (DOT) shows that transportationated hazardous materials incidents are much more
likely to occur on highways than through any other mode of transport. See Appendix A for a more
detailed description of the hazardous materiglxed site hazard.

Location of the Hazardous Material Release  -Transportation Hazard

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
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transported throughout Unio 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).

Severity (Extent) of the Hazardous Material R  elease - Transportation
Hazard

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 measwuad by volume and specific characteristics of the material in question.

Threat to Human Safety and Welfare

A Poisoning of water or food sources and/or supply
Presence of toxic fumes or explosive conditions
Damage to personal property

Need for the evacuatih of people

Interference with public or commercial transportation

> > > >

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 (maringntsl, crustaceans, shellfish, aquaculture
facilities) orlivestock; seal haul outs; and marine bird rookeries

A Impact to recreational areas such as public beaches
A Impact to ecological reserves, forests, parks, archaeological and cultural sites

One method2 ¥ Of  aaAFeéAy3d AYyOARSYyld aSOSNRAGE Aa o6& NIy
O2Yy&AARSNBR YAY2NI | a[ S@St wHéZX Y2ZRSNIGST | a[ S@St
on the sort of incident and hazards. Incidents categorized as muinanoderate 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 essatial 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 assistanceotitside resources to

adequately respond to the incident.

Impact on Life and Property (Vulnerabilities and Risk)

Figure 425 shows the reported hazardous materials incidents nationwide by category between 2004
and 2013. Within the graphic, the highwayrisportation related incidents are shaded light green. This
data shows that the vast majority of hazardous materials incidents relate to highway born transport.
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The data also visually demonstrates that the number of hazardous materials incidents peakeg duri
years 2006 and 2007, gradually increasing from 2009 to 2013. As northeastern New Jersey, and Union
County, continue to grow and maintain their importance as part of a transportation corridor, the
likelihood for transportatiorrelated hazardous materiateleases will continue to grow.

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 nearand longterm 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 aresignificant and potential lonterm damages associated with this hazard, although these must
be characterized on a catg-case basis, depending on a range of factdtsés hazard was prioritized
by the HMPSC as high, because the County has numerousvbigee unintentional releases are at
least possible. There are no significant vulnerabiliestructures from hazardous materials releases.

Figure4-25
Reported Hazardous Materials Incidents by Category 2Q043
(Source: Office of Hazardous Materiggafety)
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Occurrences of t he Hazardous Materi al
Hazard

To identify past hazardous material transportation incidents for Union County, the EPA Emergency
Response Notification System (ERNS) database was queried from théoR{glowwebsite. The ERNS
database is a database of incidents (spills and accidents) reported to the National Response Center. The
National Response Center is operated by the U.S. Coast Guard, and has become the central point of
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contact used for the reporting aohany different kinds of incidents involving hazardous mateffalhe
database includes 12 incident types including vessels (ships), railroads, pipelines, and surface
transportation.

As part of the Plan update the database was queried between 198228td the range of years
available in the database. The query results indicated there have been 2,258 hazardous material
incidents, 114 injuriesand 28 fatalities over this 2@ear period.The total reported property damage
during this time period was $6 0. The results of the query are shown in Figd+26.

As shown irthis sectionthe City of Linden consistently appears as one of the communities with the
highest amounts of hazardous materials generated and handled. The jurisdiction is also the site of
numerous transportatiorrelated hazmat incidents. As part of the 2010 Plan, the original mitigation
planning team also reviewed other records provided by the City of Linden and Union County as part of
the planning process, including a database providedhieyCounty (in spreadsheet format) that listed
fixedsite hazmat incidents in the County in 2004 and 2005. Again in this case, the City of Linden had
more incidents reported in the database than other jurisdictioReesumably the numbers incidents
correlae with the amount of hazardous materials in the county (and by extension with the amounts of
materials being transported), there may be a need for additional and more rigorous study of the nature
and location of incidents. The City of Linden and/or thar@p may wish to consider developing a more
robust database to track additional details and metrics related to hazmat release incidents, with the
purpose of (1) identifying any patterns that may exist [and that are not evident from reviewing existing
information and (2) developing plans or specific mitigation actions to reduce risks in the future.

Of the 2,258 incidents identified iRigure 426, 1,340 incidents were related to transportation during

this time period.With a total of 1,340 past hazardousaterial (transportation) incidents in Union
County between 1982 and 2012, the County experiences a hazardous material (transportation) event
on average roughly 67 events per year. With 67 events per year, there is a 100% annual probability of a
future transportation related hazardous material events occurring somewhere in Union County.

47Rightoknow NetworkEmergency Response Notification System database
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Figure 426

Union County Hazardous Material Transportation Incident Summary: 193212
(Source: The RigHb-know Network (RTKnet.orgEmergency Response Notificatioysiem)

ERNS Search Results S5 earchiGeiton
Reporting Year
( 198210 2012) La\?el of i)etail GO
Type of Report Output GO
Summary [ Top 5 discharger types for numbers of incidents
Total number of incidents: 2,258 PRIVATE ENTERPRISE 1,272
Total number of reported fatalities: 28 UNKNOWN 461

Total number of reported hospitalizations: 34 R
Total number of reported injuries: 114 Type of Organization Left Blank| 280
Total number of people evacuated: 1,061 PE 108
Total reported property damage: $675,000 PUBLIC UTILITY 97
Get list of incidents

Expand summary to all discharger types

Incident Type [*
Top 5 incident causes for numbers of incidents

40.7%

UNKNOWN 1,099

5.3% EQUIPMENT FAILURE 629

OTHER 198

12.6% OPERATOR ERROR 153

17 3% MNATURAL PHENOMENON 47

22 B% Expand summary to all incident causes
Type of incident T:Z::r:t:f
. ; — Number of incidents trend [
Fixed site (e.g. incident at a building) 918
IContinuous release 9
IStorage tank, drilling platferm, or 143
pipeline
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IMUb”E wehicle (plane, truck, train, ship, 510

etc.)

IOther or unknown 391
Expand pie chart and table to all categories I IIIIIII II IIIII
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e}

Top 5 cities for numbers of incidents
Year Number of incidents

LINDEN, M1 1,158
ELIZABETH, N 257 1687 7
City Left Blank, NJ 229 1588 14z
RAHWAY, NI 93 1288 s
UNION, N1 47 1250 213
1951 153
Expand summary to all cities 1992 102
1993 o4
Top 5 dischargers for numbers of incidents [# 1994 88
1955 88
Discharger Left Blank 695 1996 72
CONOCQ PHILLIPS / BAYWAY REFINERY 134 1997 54
BUCKEYE PIPELINE COMPANY 70 1998 58
EXXCON REFINERY 39 1999 49
CONQOCO PHILLIPS 37 2000 56
Expand summary to all dischargers 2001 58
2002 70
2003 85
Top 5 CHRIS substances for numbers of incidents 2004 75
' 2005 74
Invalid code: Chris Code Left Blank 770 2006 89
NCC: Unknown / no chris code 334 2007 70
OUN: Unknown oil 299 2008 66
0ODS: Oils: diesel 139 2009 58
OTW: Oils, fuel: 2 130 2010 49
Expand summary to all CHRIS substances 2011 53
2012 91
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4.3.11 ngh Wind 6Straight-LineWindS (Includes Hurricanes, Nord

Tropical Storm s, Thunderstorms)

Description of the Straight -Line Winds Hazard

For the purpose of this hazard mitigation plan, straitjihe winds are defined as all winds there not

NEfl G§SR G2 02Nyl R2Sad ¢KAa AyOfdzRSa gAYRa TFTNRY
thunderstorms. The first three hazards noted here can all be categorized as tropical cyclones, and are
defined as originating over tropical/subtropicabters and having an organized, cyclonic surface wind
circulation.Hurricanes are defined as waroore tropical cyclones with wind speeds of at exceeding 74

YLK® b2NRSFAGSNAR NB OeOf2yA0 ad2N¥a {Kidter)i & LIA Ol €
and often are first felt as a northeast wind. Tropical storms are wewone 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 alwagsompanied 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 otherhazards, 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, hightensity cyclonic windlows, as is the case with tornadoes (although in

many cases the other events spawn tornadoes). See Appendix A for a more detailed discussion of high
windgstraight line winds.

Location of the Straight -Line Winds Hazard

The entire planning area is subjett2 G KS gAYy R STFFSOGAa FTNRBY KdIzZNNA O y &
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, Alabamaahap@id 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. Fi@irehbws

how the frequency and strenfgtof extreme windstorms vary across the United States. The map is

based on a combination of all past occurrences and shows that New Jersey falls within the hurricane
susceptible region (shown as crdsatching). New Jersey is also within wind Zone Il, ehegind

speeds can reach as high as 160 rfiph.

48FEMA, Wind Zone map
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Figure 427

Wind Zones in the United States
(Source: FEMA)

Wind Zones in the United States
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¢tKS KAIK GAYR NARA]l FTNRBY y2NRSIaGdSNa SEGSYyRa fz2y
during the winter months and wind speeds cpotentially reach hurricane force. The entire planning
area is equally at risk from severe thunderstorms.

Severity (Extent) of the Straight -Line Winds Hazard

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 UniomnGois potentially more vulnerable from

0KS KAIK gAYRa | 24a20AFGSR gAGK KAZNNAOFYySas y2NRSI
the coast. The extent of a hurricane is categorized based on the-Siffison Hurricane Scale. The
SaffirSimp®n Hurricane Wind Scale ranges betweetodp oF aSR 2y | KdzZNNR Ol ySQ3
speed. See Appendix A, General Hazard Descriptions, for the-Shaffison Scale and additional

discussion about the extent of hurricanes.
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Impact on Life and Property (Vul nerabilities and Risk)

The NCDC database indicates that Union County has experienced 459 thunderstorm and high wind
events between 1950 and 2012. During this period there were 13 deaths, 36 injuries, and $3.9 billion in
property damage. With recent changés the structure of the NCDC database, reporting results for
LyA2Y [ 2dzyié y2¢6 AyOfdzRS 2GKSNJ I NBIFa o6ail2ySaégo Ay
data for Union appears to include other areas of New Jer§kg. information in the NCDGathbase

reflects a significant part of the costs of recovery from strong winds. However, there are also very
significant costs associated with interrupted business, lost wages, lost tax base, etc. that are very
difficult to quantify, but are neverthelesmportant metrics for determining the severity of the risk.

To protect life and property from wind events, all counties within the State of New Jersey, including
Union County, are required to comply with the design wind loads developed by the International
Building Code (IBC) and the International Residential Code (IRC). The building code administered within
the incorporated areas of Union County require all new construction to be designed and constructed to
100 mph wind load$’ Figure 428 identifies the ninimum design wind speeds for New Jersey.

All residents of Union County are subject to the effects of high wind. As noted elsewhere, these effects
include direct impacts on specific structures and (perhaps more significantly) power interruptions. This

hazad was prioritized by the HMPSC as high, mostly because the hazard occurs regularly and affects
nearly everyone in the County, particularly when there are significant hazard events like hurricanes or
Y2NRSFAGSNBI 6KAOK KI @S a6k iieigd totfees dalling DiRpoviey lines.2 y 3 LJ
Potential impacts are widespread, though generally nottliteatening. 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 general borne by either
property owners or insurance companies, it is generally not possible to obtain any information about

wind damage to structures, except publicly owraes.

49NJ Department of Community Afiaiision of Codes and Standards: Bullet#i Ngingl Speed Map
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Figure4-28

American Society of Civil Engineers (ASCE) New Jersey Wind Zone Map [
(Source:ASCE Minimum Design Loads for Buildings and other Structures)

Occurrences of the Straight Line Winds Hazard

Between 1950 and 2013, there have been numerous hurricamNR S| a6 SNAZ G NR LA OF f

severe storms that have impacted all or part of Union County. The NCDC database identifies that Union
County has been impacted by one tropical storm event and no hurricanes between 1950 and 2013. The
event listed in the datbase was 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. In
FRRAGAZY (G2 G4KS b/5/ RFEGFOF&SYT bh!dqgldiedtoidaniifg NA O
past hurricaneevents with tracks within a 6Bile radius of Union County between 1950 and 2013. The
guery results identified 12 hurricanes or tropical storms that impacted Union County during this time
period. Most of these events we downgraded to a tropical depression or less by the time they
reached New Jersey.

Figure 429 shows the 12 hurricanes and tropical storms that have impacted northern New Jersey and
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Union County from 1950 to 2018. KS Y I LJ ¢l & RS@St 2 LS RurricieATyagks b h! | Q:
RIGFolrasS gAGK GKS GN¥r Oyl 27F S K ad2Ny OCSfaddNJ 02 RSR
tropical storm (green) as it traveled up the coastline.

Figure 429
Hurricanes and Tropical Storms Within a 65 Mile Radius of dr@munty, 1950 2013
(Source:NOAA Coastal Service CentgHistoric Hurricane Tracks database)

Table 431 summarizes the 12 hurricanes and tropical storms that have impacted Union County over
the last 63 yearsNote that data from the Hurricane and@iropical Storm tracker did not include
Hurricane Sandy in Octob2012. However, this event is discussed in detail later in this subsection.
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