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CHAPTER 1 INTRODUCTION
1.1 DISASTER LIFE CYCLE
The Federal Emergenc
Management Agency (FEMA Preparedness i, Mitigation
defines the disaster life cycle as D
process through which emerger X

managers respond to disasters w é.l)isoster

they occur;

help people ar i LR

institutions recover from therr

reduce the risk of future losses; ¢ "/
p_repare for ernergenc_les a aistnge ReGoiury
disasers. The disaster life cycl

Figure I-lincludes 4 phases:

1
)l

Figure 1-1 Disaster Life Cycle

Responsed the mobilization of the necessary emergency services and first
responders to the disaster area (search and rescue; emergency relief)
Reovery 6 to restore the affected area to its previous state (rebuilding
destroyed property, -eamployment, and the repair of other essential
infrastructure)

Mitigation dto prevent or to reduce the effects of disasters (building codes
and zoning, vulnerabjl analyses, public education)

Preparednessd planning, organizing, training, equipping, exercising,
evaluation and improvement activities to ensure effective coordination anc
the enhancement of capabilities (preparedness plans, emergenc
exercises/traing, warning systems)

TheGrantCountyMulti-Hazard Mitigation Plan (MHMP) focuses on the mitigation
phase of the disaster life cycle. According to FEMA, mitigation is most effective

when

itds based on an-termrmplan thasiselemped c o r

before a disaster occurs. The MHMP planning process identifies hazards, the exte
that they affect the municipality, and formulates mitigation practices to ultimately
reduce the social, physical, and economic impact of the hazards.

Christopher B. Burke Engineering, LLC
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1.2 PROJECT SCOPE AND PURPOSE

REQUIREMENT §201.6(d)(3):

A local jurisdiction must review and revise its plan to reflect changes in d
local mitigation efforts, and changes in priorities, and peeubhvitititifofieg
years in order to continue to be eligible for mitigation project grant fundir

A MHMP is a requirement of the Federal Disaster Mitigation Act of 2000 (DMA
2000). According to DMA 2000, the purpose of mitigation planning is for State,
local, and Indian tribal governments to identify the natural hazards thahenpact t

to identify actions and activities to reduce any losses from those hazards, and
establish a coordinated process to implement the plan, taking advantage of a wi
range of occurrences.

A FEMA-approved MHMP is required in order to apply for andk®ive project
grants under the Hazard Mitigation Grant Program (HMGP)Digaster
Mitigation (PDM), Flood Mitigation Assistance (FMA), and Severe Repetitive Los:
(SRL). FEMA may require a MHMP under the Repetitive Flood Claims (RFC)
program. Althoughht Grant County MHMP meets the requirements of DMA
2000 and eligibility requirements of these grant programs, additional detailed stud
may need to be completed prior to applying for these grants.

In order for National Flood Insurance Program (NFIP) conities to be eligible

for future mitigation funds, they must adopt either their own MHMP or patrticipate
in the development of a mylirisdictional MHMP. The Indiana Department of
Homeland Security (IDHS) and the United States Department of Homelaityl Sec
(US DHS)/FEMA Region V offices administer the MHMP program in Indiana. As
noted above, it is required that local jurisdictions review, revise, and resubmit tr
MHMP every 5 years. MHMP updates must demonstrate that progress has be
made in the lass years to fulfill the commitments outlined in the previously
approved MHMP. The updated MHMP may validate the information in the
previously approved Plan, or may be a major plan rewrite. The updated MHMP |
not intended to be an annex to the prewaygbroved Plan; it stands on its own as

a complete and current MHMP.

TheGrantCounty MHMP Update is a mijlirisdictional planning effort led by the
GrantCounty Emergency Management Agency (ENTAs Plan was preparad i
partnership wittGrant County the towns of Converse, Fairmount, Fowlerton,
MatthewsSwayzee, Sweetser, Upland, and Van;Bumethecitiesof Gas City,
Jonesboro, and MarionRepresentatives from these communities attended the
Committee meetings, provided valuable informationt abeir community,
reviewed and commented on the draft MHMP, and assisted with local adoption o
the approved Plan. As each of the communities had an equal opportunity fo
participation and representation in the planning process, the process usta to upd:

E Christopher B. Burke Engineering, LLC
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NFIP/CRS

the GrantCounty MHMP satisfies the requirements of DMA 2000 in which multi
jurisdictional plans may be accepted.

Throughout this Plan, activities that could count toward Community Rating Systen
(CRS) points are identified with the NFIP/CRS logo. ARS8 is a voluntary
incentive program that recognizes and encourages community floodplain activitie
that exceed the minimum NFIP requirements. As a result, flood insurance
premiums are discounted to reflect the reduced flood risk resulting from communit
actions that meet the 3 goals of the CRS: (1) reduce flood losses; (2) facilitate accu
insurance rating; and (3) promote education and awareness of flood insuranc
Savings in flood insurance premiums are proportional to the points assigned t
variousactivities. A minimum of 500 points are necessary to enter the CRS prograr
and receive a 5% flood insurance premium discount. This MHMP could contribute
as many as 294 points toward participation DRI$e At the time of this planning
effort, none ofthe GrantCounty communitigsarticipate in the CRf8ogram.

Funding to update the MHMP was made available theok@MA/DHS PDM

grant awarded to ti@rantCountyEMA and administered by IDH&rantCounty
provided the local 25% match required by thaatgr Christopher B. Burke
Engineering, LLC (CBBEL) was hired to facilitate the planning process and prepat
the GrantCounty MHMP under the direction of an American Institute of Certified
Planners (AICP) certified planner.

1.3 PLANNING PROCESS

REQUIREMENT 8§201.6(c)(1):
The plan shall document the planning process used to prepare the pla
prepared, who was invdbegorotess, and how the public was involved.

Preparationdr the Grant County MHMP Update began2014when theCounty
EMA submitted a PDM Grant application to IDHS. The grant request was
approved by FEMA angtant funds were awarde®01.6

Once the grant was awarded, the planning process to up@a@omeMP took
12months.This include@n8-monthplanning process, followed by a review period
by IDHS and FEMA for the draft MHMP Update, and another mont@rant
County and communities adopt the final MHMP Update.

1.3.1Planning Committee and Project Team

E Christopher B. Burke Engineering, LLC

In Julyof 2016 the EMA compiled a list of Planning Committee members to guide
the MHMP Update planning process. These individuals were specifically invited t
serve on the Committee because they were knowledgeable of local hazards; hi
been involved ihazard mitigation; have the tools necessary to reduce the impact o
future hazard events; and/or served as a representative oigitia# Blanning
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Committee irR009 The Town of Converse, while partially within Grant County,
primarily collaborates wiiami County during these types of planning efforts.
However, the town was provided information related to the Planning Committee
meetings and was given the opportunity for review and comment on the Gran
County MHMP Update.Table 1-1 lists the individuals that participated on the
Committee and the entity they represented.

Table 1-1 MHMP Update Committee

NAME OFFICE REPRESENTING
Michael Burton Grant County Commissien Grant County
Tom Culky Grant County EMA Grant County

Tery Diecknann

Town of Van Buren

Richard Dollar

Fairmount Police Department

Town of Fairmount

Stephen Dorsey

Marion Police Department

City of Marion

Steve Kelley Town Council President Town of Sweetser
Kirk McCullum Gas City Police Department City of Gas City
Scott Oliver Gas City Water Department City of Gas City
Joe Seward Town of Fowlerton
Mark Siler Swayzee Police Department Town of Swayzee
Joel Thomas Jonesboro Police Department Townof Jonesboro
David White Town Council Vice President Town of Matthews
Geoff Williams Marion Fire Department City of Marion
Steve Wolf Upland Police Department Town of Upland

1.3.2Public Involvement

Members of the Committggarticipated irthe MHMP Updateas aPlanning
Commitee memberor through various other group meetings. During these
meetings, the Committe®visited existing (in tR@09MHMP) and identified new
critical infrastructurand | oc al hazards,; revi ewed
updated the local mitign goals; reviewed the most recent local hazard data,
vulnerability assessment, and maps; evaluated the effectiveness of existing mitigal
measures and identified new mitigation projects; and reviewed materials for publ
participation. A sigim sheerecorded those present at each meeting to document
participation. Meeting agendas and summaries are inciyeendix 2

Members of the Committeeviewed a Draft MHMP, provided comments and
suggestionsand assisted with adoption of tBeant Courty MHMP Update.
Though partially located within Grant County, the Town of Converse collaborates
with Miami County for hazard mitigation efforts such as these. While the Town
reviewed this MHMP Update and are in agreement with the information,
representates were unable to attend the planning sessions.

A draft of theGrant County MHMP Update was posted online onGleeu nt y 0
website for public review and commehtPress Release indicating the posting of
the Draft MHMP ad the abilitto comment was submitted for publishinghe
ChronicleibuneCommitteanembers were provided with an informational flyer to

E Christopher B. Burke Engineering, LLC
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display in their respective officEee media release aimfiormational flyeare
located irAppendix 3

1.3.3nvolvement of OtherlInterested Parties

Interested agencies, businesses, academia, and nonprofits were invited to review
comment on the drafbrant County MHMP Update (Appendix 3). Information
related to the planning procassd the availability of the dr@itantCountyMHMP

was directly provided to such potentially interested parties via persona
conversations, informational flyer, and press releases. Successful implementat
and future updates of trantCounty MHMP Update will rely on the partnership
and coordinabn of efforts between such groups.

1.4 PLANS, STUDIES, REPORTS, AND TECHNICAL | NFORMATION

REQUIREMENT §201.6(c)(1):

The plan shall include a review and incorporation, if appropriate, of ex
reports, and technical information.

During the development of th@rant County MHMP Update, several relevant
sources of information were reviewed either as a document, or through discussiol
with local prsonnel. This exercise was completed to gather updated informatior
since the development of the origi@ahnt County MHMP, and to assist the
Committee in developing potential mitigation measures to reduce the socia
physical, and economic losses assdaiath hazards affecti@gantCounty.

For the purposes of this planning effort, the following matenathersjyvere
discussed and utilized:

1 Grant County Indianislaster Plan, 1991
9 City of Marion Code of Ordinances, Chapter 151: Flood Hazard Areas
9 City of Marion Comprehensive Plan Updedtaion 2030

Planning and Building ordinances, planning efforts, and code enforcement withil
many of the smaller NFIP communities are provided by departments within eithel
the City of Mariomtiomr Grant Countyads

The CRS program credits NFIP communities a maximum of 100 points for
organizing a planning committee composed of staff from various departments
involving the public in the planning process; and coordinating among other agenci
NFIP/CRS and departments tesolve common problems relating to flooding and other known
natural hazards

E Christopher B. Burke Engineering, LLC
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CHAPTER 2 COMMUNITY INFORMATIO N

Although much of the information within this section is not required by DMA 2000,
it is important backgumd information about the physical, social, and economical
composition ofGrantCounty necessary to better understand the Risk Assessment
discussed iGhapter 3

GrantCounty, organized 831 is named aftaCaptains Samuel and Moses Grant,
originally fom Kentucky.The total area oBrant County is approximatefd5
square milesThe location ofsrantCounty within the State of Indiana is identified
in Figure 2-1

POPULATION AND DEMOG RAPHICS

-. The most recent ta for Grant County estimates that tiR915

l'.. population was7,979which rank24h in the State. Of that total, the
‘. -- City ofMarionaccounts fo29,081or42.8 of t he county
P"“'“. ._ whilethe City of Gas Citis thesecondargest community with3%8or

' " 8.8% of the population.

In 2014 the median age of tpepulation in the County wd8.3years
of age. The largest demographic age groups in the Countidare
adults 4564 years) with a populationld,122 andyoung adult25to
44) with a ppulation 0f14,237 Seniorg65 and older are the third
largest age group with a populatiohZ829ndividuals living iGrant
County. The approximateedian household income in 204ds
reported to be 40,234 while the poverty rate the same yeawas
reported at20.@6 countywide In total, 14.86 of households ar
married with children, arg?.846 of householdsire married without
children.

Nearly 85.86 of the adults, older than 25, witlie County have
reportedly completed a High School edutatarther17.26 of those
Figure 2-1Grant County Location same adults have also completed a Bachelor of Arts or higher degree.

2.2 EMPLOYMENT

US Census data indicates that ofGnant County work forcel4.46 are
employed iHealth Care/Social Servigassitions. Manufacturingind Retalil
Tradeaccount fofl38% and10.86 respectively. The total resident laboeforc
according to estimates in 20% 30,675with 1,771unemployed and an
unemployment rate 6f2% or18hin the State out of 92 counties.

Christopher B. Burke Engineering, LLC
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Table 2-1List of Major Employers

General Motor® Metal Fabricating

Walmart Distribution Center

Marion General Hospital

American Woodmark

Indiana Wesleyan University

Marion Community School

Veterans Hospital

Dollar General

Walmart

Dollar General Distribution Center

(GrantCountfEconomic Growth CoRot)

2.3 TRANSPORTATION AND C OMMUTIING PATTERNS

At (g

SEVA

n Buren

Jonesboro

Uplan; ‘lg
B AVinEE | g
/. Pointisabel ihgim.o.,m F%\rljemn

=

Figure 2-2 Grant County Transportation Routes

Matthews

There are several major transportation routes
passing through Grant County and the
municipalities withirinterstate69, US Highwa5
andStde Roads$, 9, 1315,18, 19, 22, 26, and 37
serve as main routes between the various
municipalities A number of rail lines also traverse
the county. These transportation routes are
identified inFigure 2-2.

According to the Indiana BussseResearch Center,
nearly thar.®6, or nearly2,880people commute
into GrantCounty on a daily basis. Approximately
27.86 of commuters travel froMadisonCounty.
Further, approximately2,121 Grant County
residents commutéo other counties with the
majority traveling tBlowardCounty 26.86).

Figure 2-3indicates the number of workers 16 and
older who do not live withiGrant County but
commute intoGrant County for employment

purposes. Similarligjgure 2-4 indicates the number GfantCounty residents 16
and older that commute out of the county for employment.

Christopher B. Burke Engineering, LLC
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Into Grant

796| 506

.% Delaware _

") STATS Indiana

§ Commuting Profiles
Tax Year: 2014

Figure 2-3 Workers Commuting into Grant County

Out of Grant .
348 Huntington

Howard

Grant

f

Madison| 403

502

Delaware

STATS Indiana
Commuting Profiles
Tax Year: 2014

Figure 2-4 Workers Commuting out of Grant County

E Christopher B. Burke Engineering, LLC



GrantCounty MHMP Update

January 2017

2.4 CRITICAL AND NON -CRITICAL INFRASTRUCTURE

REQUIREMENT 8201.6(c)(2)(ii)(A):
The plan should describe vulnerability in terms of the types and number
buildings, infrastructure, and critical fdcilitie at ed i n t he i

Critical facilities, or criticahfrastructurgare the assets, systems, and networks,
whether physical or virtual, so vital to the local governments and the United State
that their incapacitation or destruction would have a debilitating effect on security
economic security, public health or safety, or any combination thereof.

These structures are vital to the co
protect |l ife and property, are crit]
activities, andr are the facilities the loss of which would have a severe economic
or catastrophic impact. The operation of these facilities becomes especial
important following a hazard event.

The Grant County EMA provided the listing and locations of the folp243
criticalinfrastructure poisfor the MHMP Update:

2 Airport

12 Assisted Living Facilities

2 Communications Towers
10Dams

6 Daycare Centers

1 Emergency Management Facility
4 Emergency Medical Services
20Fire Departments
14Government Facilities
58Hazardous Materials Facilities
5 Hospital/MedicaFacilities

4 Industrial/Manufacturing Facilities
2 Military Installatios

21 Mobile Home Parks

9 Police Department

11 Potable Water Facilities

5 Power/Electric Facilities
34Schools

15 Shelters

2 Transpodtion Facilities

6 Wastewater Treatmdracilities

=4 =4 =4 4 -8 -4 -8 A - a8 A -a -a s e g

Christopher B. Burke Engineering, LLC
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Information provided by the EMA, GIS Department, and the MHMP Planning
Committee members was utilized to identify the types and locations of critica
structures througho@rantCounty. Draft maps weregpided to the EMA and
Planning Department for their review and all comments were incorporated into the
maps and associated databases.

Exhibit 1 illustrates theritical hfrastructuredentified throughouBrant County.
Appendix 4lists the critical struges inGrantCounty by NFIP Community. Nen
critical structures include residential, industrial, commercial, and other structures n
meeting the definition of a critical facility and are not required for a community to
function. The development of tM$&IMP focused on critical structures; thus; non
critical structures are not mapped or listed.

2.5 MAJOR WATERWAYS ANDWATERSHEDS

According to the United States Geological Survey

<~ (USGS) there afid6waterways israntCounty;
they are listed in Appendix5h @ Count y 0 s
waterways the Mississinewa River atounty lies
within four 8-digit Hydrologic Unit Codes (HUC):
the Upper Wabasi{0512Q01), the Salamonie
(05120@2) the Mississinewa (05120188Y the
Wildcat(0512207. These major waterways are
identified orFigure 2-5.

Y

o~

Figure 2-5 Grant County Waterways

2.6 NFIP PARTICIPATION

The NFIP is a FEMA program that enables property owners in participating
communities to purchase insurance protection against losses from flerating.
County and several municipalitiege participants in the NFIPAny smaller
communities withisrant County may also be provided coverage by the MHMP
through the Countyds program.

Snce the development of ti2®09 Grant County MHMP, these communities
continue tagparticipate in the NFIP progna These NFIP communities have also

Christopher B. Burke Engineering, LLC
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adopted Flood Hazard Ordinances containing language regarding compensatc
floodplain storage.

At the time of preparing this MHMRone of the NFIP entitiga GrantCounty
participate inite CRS prograrithe CRS program is a voluntary incentive program
that recognizes and encourages community floodplain activities that exceed tf
minimum NFIP requirements. As a result, flood insurance premiums are discounte
to reflect the reduced floogkiresulting from community actions that meet the 3
goals of the CRS: 1) reduce flood losses; 2) facilitate accurate insurance rating;
3) promote education and awareness of flood insurance. For CRS participatir
communities, flood insurance premiutesare discounted in increments of 5% for
each class level achieviable 2-2 lists the NFIP number, effective map date, and
the date each community joined the NFIP program.

Table 2-2 NFIP Participation

NFIP EFFECTIVE
NFIP COMMUNITY NUMBER MAP DATE JOIN DATE
GrantCounty 180435# 12/09/14 06/17/86
Town of Converse 180497# (NSFHA) 02/13/09
Town of Fairmount 180074# 12/09/14 07/03/85
City of Gas City 180075# 12/09/14 07/05/83
City of Jonesboro 180076%# 12/09/14 08/01/83
City of Marion 180412# 12/09/14 12/01/82
Town of Matthews 180329# 12/09/14 (M) 11/15/85
Town of Sweetser 180503# 12/09/14 (M) 11/07/91
Town of Upland 180504+# 12/09/14 (M) 11/07/91
Town of Van Bune 180469# 12/09/14 (M) 11/07/91
(FEMA, 2016
2.7 TOPOGRAPHY

2.8 CLIMATE

Grant County is bordered geographically to the ea&ldnkfordand Wells
Counties, to the west bioward, Miami, and Tipto@ountes to the North by
Huntington and Wabadbountes and to the auth by Delaware and Madison
Countes The Co u rcdnsisis sixphgsiograploicaupit®the Tipton

Till Plain (nearly level); Union City End Moraine (gently sloping); a nearly level are
extending from the Union City End Moraine to the Missisa River; Union City
Ground Moraine (nearly level to moderately sloping); Mississinewa End Moraine
and the Mississinewa Ground Moraifige highest elevan of 9% feet above sea
levelis near Upland and th@vest point/40 feet above sea levelamghere the
Mississinewa River leaves the county, north of.Jalapa

The Midwestern Regional Climate Center (MRCC) provided climate data tha
includes information retrieved from a weather station locdtksdion identified
as statiotJSC0012337 The average annual precipitatiagt0is2inches per year,

Christopher B. Burke Engineering, LLC
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with the wettest month beifday averaging.81linches of precipitation and the
driest month being February with an averagd dinches of precipitation. The
highest dday maximum precipitati was recorded iAugustof 1998with 707
inches of rain. On average, therd 48eldays of precipitation greater than or equal
to 0.1 inche<8.2days with greater than or equal to 0.5 inche$;,. 2dalys with
greater than or equal 1.0 inch of gecipitation.

E Christopher B. Burke Engineering, LLC
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CHAPTER 3

RISK ASSESSMENT

REQUIREMENT 8§201.6(c)(2):

[The risk assessment shall provide the] factual basis for activities prop
redice losses from identified hazards. Local risk assessment must provic
to enable the jurisdiction to identify and prioritize appropriate mitigation ¢
from identified hazards.

A risk assessment measures the potential loss from a hazard incident by asses:
the vulnerability of buildings, infrastructure, and people in a community. It identifies
the claracteristics and potential consequences of hazards, how much of thi
community may be affected by a hazard, and the impact on community assets. T
risk assessment conducteddoantCounty and the NFIP communities is based on
the methodology describadhe Local MukHazard Mitigation Planning Guidance
published by FEMA in 2008 and is incorporated into the following sections:

Section 3.1: Hazard ldentificationlists the natural, technological, and political
hazards selected by the Planning Comnsttesvang the greatest direct and indirect
impact to the County as well as the system used to rank and prioritize the hazard:

Section 3.2: Hazard Profildor each hazard, discusses 1) historic data relevant to
the County where applicable; 2) vulnerabiliterms of number and types of
structures, repetitive loss properties (flood only), estimation of potential losses, ar
impact based on an analysis of development trends; and 3) the relationship to oth
hazards identified by the Planning Committee.

Sectbn 3.3: Hazard Summaryprovides an overview of the risk assessment
process; a comparative hazard ranking with other methodologies us€dadnt the
County EMA; a table summarizing the relationship of the hazards; and a composi
map to illustrate areas iagped by the hazards.

3.1 HAZARD IDENTIFICATIO N

3.1.1Hazard Selection

E Christopher B. Burke Engineering, LLC

The MHMP Planning Commnett reviewed the list of natural aechnological
hazards from th2009GrantCounty MHMP and discussed recent and the potential
for future hazard events. The Committlmtified those hazards that affected
GrantCounty and the NFIP communities and selected the hazards to study in deta
as part of this planning effort. As showitable 3-1these includedam failure;
drought; earthquakeextreme temperaturépoding ground failurehailstorms,
thunderstorms, and windstorazardous materials incidesmbw storms and ice
stormstornadg and wildfire

All hazards studied with t2®09 Grant County MHMP, and within the 201
Indiana MHMPare included in the update.
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Table 3-1 Hazard Ildentification

DETAILED STUDY

TYPE OF
LIST OF HAZARDS MHMP
HAZARD 209 MHMP UPDATE
Drought Yes Yes
Earthquake Yes Yes
Extreme Temerature No Yes
Flood Yes Yes
Natural Hail/Thunder/Wind Yes Yes
Ground Failure Yes Yes
Snow / Ice Storm Yes Yes
Tornado Yes Yes
Wildfire Yes Yes
Technological Dam Failure _ _ No Yes
Hazardous Material Incident Yes Yes

3.2 HAZARD RANKING

The Planning Comithée ranked the selected hazards in terms of importance and
potential for disruption to the community using a modified version of the Calculatec
Priority Risk Index (CPRI). The CPRI, adapted from MitigationPlan.com, is a tool
by which individual hazarde avaluated and ranked according to an indexing
system. The CPRI value (as modified by CBBEL) can be obtained by assignir
varying degrees of risk probability, magnitude/severity, warning time, and the
duration of the incident for each event, and tHeunlating as index value based on

a weighted scheme. For ease of communications, simple graphical scales are us

3.2.Probability

T Probability is defined as the likelihood of the hazard occurring over a given perioc
! Llow The probability can be specified in ohihe following categories:
1 Unlikelyd incident is possible, but not probable, within the next 10 years
(1)
1 Possiblé incident is probable within the next 5 years (2)
9 Likely- incident is probable within the next 3 years (3)
91 Highly Likehy@ incident is pbable within the next calendar year (4)

3.2.Magnitude / Severity

Magnitude/severity is defined by the extent of the injuries, shutdown of critical

Mm;maf infrastructure, the extent of property damage sustained, and the duration of th
1 eeee e OO incident response.

categories:

E Christopher B. Burke Engineering, LLC

The magdée can be specified in one of the following
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1 Negligibled few injuries OR critical infrastructure shutdown for 24 hours
or less OR less than 10% property damaged OR average response durati
of less than 6 hours (1)

9 Limitedo few injuries ORritical infrastructure shut down for more than 1
week OR more than 10% property damaged OR average response duratic
of less than 1 day (2)

1 Criticald multiple injuries OR critical infrastructure shut down of at least 2
weeks OR more than 25% property aiged OR average response duration
of less than 1 week (3)

9 Significant®d multiple deaths OR critical infrastructure shut down of rl1
month or more OR more than 50% property damaged OR average respons
duration of less than 1 month (4)

3.2.3Varning Time

................. Warning ime is defined as the length of time before the event occurs and can b
1 >24 hrs specified in one of the following categories:
More than 24 hours (1)

1224 hours (2)

6-12 hours (3)

Less than 6 hours (4)

=A =4 -4 =

3.2.Duration

Duration is defined as the length of time thaa¢hgal event occurs. This does not

<6hrs """ include response or recovery efforts. The duration of the event can be specified
b eeee et OO one of the following categories:

1 Less than 6 hours (1)

1 Lessthan 1 day (2)

1 Lessthan 1 week (3)

1 Greater than 1 week (4)
3.2.%Calculating the CPRI

The following calculation illustrates how the index values are weighted and the CP!

Lon value is calculated. CPRI = Probability x 0.45 + Magnitude/Severity x 0.30 +
B Warning Time x 0.15 + Duration x 0.10. For the purposes of this planning effort,

thecalculated risk is defined as:

9 Low if the CPRI value is between 1 and 2
1 Elevatedif the CPRI value is between 2 and 3
I Severdf the CPRI value is between 3 and 4

E Christopher B. Burke Engineering, LLC
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The CPRI value provides a means to assess the impact of one hazard relative to ot
hazards whin the community. A CPRI value for each hazard was determined for
each NFIP community iGrant County, and then a weighted CPRI value was
computed based on the population size of each commualiie 3-2 preents

each community, population, and the weight applied to individual CPRI values t
arrive at a combined value for the entire County. Weight was calculated based
the average percentage of each comm
populatiorof the County. Thus, the results reflect the relative population influence
of each community on the overall priority rank.

Table 3-2 Determination of Weighted Value for NFIP Communities

POPULATION % OF TOTAL WEIGHTED
MO (2015 POPULATION VALUE
GrantCounty 20,532 30.2 0.30
Town of Converse 265 0.4 0.00
Town of Fairmount 2,851 4.2 0.04
Town of Fowlerton 254 0.4 0.00
City of Gas City 5,968 8.8 0.09
City of Jonesboro 1,693 2.5 0.02
City of Marion 29,081 42.8 0.43
Town of Matthews 568 0.8 0.01
Town of Swayzee 952 1.4 0.01
Town of Sweetser 1,196 1.8 0.02
Town of Upland 3,785 5.6 0.06
Town of Van Buren 834 1.2 0.01
Total 67,979 100.0% 1.00

3.3

E Christopher B. Burke Engineering, LLC

HAZARD PROFILES

The hazards studied for tiéport are not equally threatening to all communities
throughoutGrantCounty. While it would be difficult to predict the probability of
an earthquake or tornado affected a specific community, it is much easier to predi
where the most damage would oata known hazard area such as a floodplain or
near a facility utilizing an Extremely Hazardous Substance (EHS). The magnituc
and severity of the same hazard may cause varying levels of damages in differ
communities.

This section describes eachhs hazards that were identified by the Planning
Committee for detailed study as a part of this MHMP Update. The discussion i
divided into the following subsections:

1 Hazard Overviewprovides a general overview of the causes, effects, and
characteristichat the hazard represents

i Historic Data presents the research gathered from local and national
courses on the hazard extent and lists historic occurrences and probabilit
of future incident occurrence

18
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1 Assessing Vulnerabilitydescribes, in general terms,dtirrent exposure,
or risk, to the community regarding potential losses to critical infrastructure

and the implications to future land use decisions and anticipated
development trends

1 Relationship to Other Hazardsexplores the influence one hazard may
hawe on another hazard.

E Christopher B. Burke Engineering, LLC
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3.3.1Drought

Natural Hazards Qiasaadiasas

Drought: Overview

Drought, in general, means a moisture deficit extensive enough to have soci
environmental, or economic effects. Drought is not a raredom climate
incident; rather, it is a normal, naturally recurring feature of climate. Drought ma
occur in virtually all climactic zones, but its characteristics vary significantly fron
one region to another. Drought is a temporary aberration différisnt from

aridity, which is restricted to low rainfall regions.

There arefour academic approaches to examining droughts; these are
meteorological, hydrological, agricultural, and-socoimmic. Meteorological
drought is based on the degree, orsoreaof dryness compared to a normal, or
average amount of dryness, and the duration of the dry period. Hydrological drougl
is associated with the effects of periods of
precipitation (including snowfall) shortfalls on surface
or subsurface water supplgricultural drought is
related to agricultural impacts; focusing on
precipitation shortages, differences between actual
and potential evagoanspiration, soil water deficits,
reduced ground water or reservoir levels, and crop
yields. Socioeconomic dght relates the lack of
moisture to community functions in the full range of
societal functions, including power generation, the
local economy, and food sourcEfgure 3-1 shows

soil affected by drought conditio

Figure 3-1 Drought Affected Soil

Drought:Recent Occurrences

Data gathered from the U.S. Drought Monitor
indicated that betweelanuarn2009and November2016 there wer&2 weeks
where some portion cdrantCounty was ¢ o0ns Mabteratee d
DroudHtt G&vee ks irm uag ha SeckseammedE ¥t r e me. Dr o
Figure 3-2, from the U.S. Drought Monitor, describes the rational to classify the
severity of drought§.hose weeks &everandExtremeDrought are all associated
with the summer 2012 event.

In July andAugust 2012nearly100% of Indiana was experiencing drought
conditions r-Abogiongallry mDxocgeptticoonab4 C
Figure 3-3 identifies those areas antkgaries of drought throughout Indiana for
August 7, 2012he peak of the droughGrant County is locateentirelyin the

Christopher B. Burke Engineering, LLC
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Category

Do

D1

D2

Description

Abnormally
Dry

Moderate

Drought

Severe
Drought

Extreme
Drought

Excepfional
Drought

Possible Impacts

Going into drought:

= short-term dryness slowing planting, growth of

crops or pastures

Coming out of drought:

= some lingering water deficits

= pastures or crops not fully recoverad

= Some damage to crops, pastures

= Streams, resenvoirs, or wells low, some water
shortages developing or imminent

= \oluntary water-use rastrictions requested

= Crop or pasture losses likely

= Weter shortages common

« \Agter restrictions imposed

= Major crop/pasture losses

* Widespread water shortages or resirictions

= Exceptional and widespread crop/pasture
losses

= Shortages of water in reservoirs, streams, and

wells creating water emergencies

Figure 32 US Drought Monitor Drought Severity Classification

Figure 3-3 August 2012 Indiana DroughMap

0 B3-Extreme& . D3 includesmajor crop or pasture
lossesare likely and shortages of watetentially
resulting in restrictions'he Septembed, 2012 report
showsall of Grant Countywithin thed D-Moderate

Dr o u gohsidération I t waGctoldet30, u nt
2013report that the entire county was considered out of
drought condition status.

The National Data Climate Center (NCP doesn
report any events or property or crop losses within
Grant County since 1950

The Planning Committee utilizing the CPRI,
determined the overall risk of drought througGoanht
Count Klevated. 6 The i mpact 0
determined to theame for all communities withtime
County. Thecommitteeagreed that a drought is
OLike6 (to occur within the
magnitude of drought is anticipatedramge from
oLimitedd ©Ca i t iFarther i6 is anticipated that
with the enhated weather forecasting abilities, the

warning time for a drought is greater than 24 hours and the duration will be greate
than 1 week. A summary is showhabhle 3-3.

U.S. Drought Monitor
Indiana

E Christopher B. Burke Engineering, LLC

August 7, 2012

(Released Thursday, Aug. 9, 2012)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

None | D0-D4 |D1-D4 M{M

Current 0.00 |100.00|100.00( 89.75 | 68.56 | 25.00

Last Week

7518087 0.00 |100.00|99.59 | 84.85 | 59.05 | 24.26

3MonthsAgo | oo 54

582012 11.66 | 0.00 | 0.00 [ 0.00 | 0.00

Start of
Calendar Year |100.00( 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1372012

Start of
Water Year 5511|4489 | 6.08 | 0.00 | 0.00 | 0.00
9272011

One YearAgo | .94 | 7306 | 3035 | 0.00 | 0.00 | 0.00
8822011

Intensity:

DO Abnomally Dry I o:cexteme Drought
01 Moderate Drought NI D4 E xceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Mark Svoboda
National Drought Mitigation Center

EPECIOR

http://droughtmonitor.unl.edu/

Do st b
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Table 3-3 CPR/ for Drought

MAGNITUDE/ | WARNING
PROBABILITY SEVERITY TIME DURATION CPRI

GrantCounty > 24 Hours

Town ofConverse
Town of Fairmount

Town of Fowlertown Limited > 24 Hours
City of Gas City Limited > 24 Hours
City of Jonesboro Limited > 24 Hours

City of Marion
Town of Matthews
Town of Swayzee

Town of Sweetser Limited > 24 Hours
Town of Upland Limited > 24 Hours

Town of Van Buren

According to the National Drought Mitigation Center, scientists have difficulty
predicting droughts more than 1 month in advance due to the numerous variable
such as prqatation, temperature, soil moisture, topography, arskaair
interactions. Further anomalies may also enter the equation and create mo
dramatic droughts, or lessen the severity of droughts. Based on the previol
occurrences of droughts and drouglatteel impacts felt withfarantCounty, the
Committeeestimated that the probability of a drought occurring in the area is
oLikehd; or occurrence Byearprobabl e withi

Drought: Assessing Vulnerability

This type of hazard will generally ciffentire counties and even medtiunty
regions at one time. WithBrantCounty, direct and indirect effects from a long
period of drought may include:

Direct Effects:

9 Urban and developed areas may experience revenue losses from
landscaping companigelf courses, restrictions on industry cooling and
processing demands, businesses dependent on crop yields; and increase
potential for fires.

1 Rural areas within the County may experience revenue losses from
reductions in livestock and crop yields asawélcreased field fires.

91 Citizens served by drinking water wells may be impacted during low water
periods and may require drilling of deeper wells or loss of water service fol
a period of time.

Christopher B. Burke Engineering, LLC
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Indirect Effects:

1 Loss of income of employees from bissias and industry affected; loss
of revenue to support services (food service, suppliers, etc.)

I Loss of revenue from recreational or tourism sectors associated with
reservoirs, streams, and other open water venues.

1 Lower yields from domestic gardens isangahe demand on purchasing
produce and increased domestic water usage for landscaping

1 Increased demand on emergency responders and firefighting resources

Estimating Potential Losses

It is difficult to estimate the potential losses associated widhghtdior Grant
County because of the nature and complexity of this hazard and the limited data c
past occurrences. However, for the purpose of this MHMP Update, a scenario we
used to estimate the potential crop loss and associated revenue losirdugtib a
similar to that experienced duril
the drought of record from 198
2015 Grant County produced
approximatel$.9 bushels of corn
and 4.8V bushels of soybeans,
reported by theUnited States
Department of Agriculture (USDA
National ~Agrictliral  Statistics &
Service Using national averages
$3.85per bushel of corn an@85 |
per bushel of soybeans, ti
estimatedcrop receipts for2015 |}
would be$76.8M. Using the range @
of crop yield decreases reported =
1988 and 1989, just after the 1<
drought period (5096%) and Figure 3-4 Crops Affected by Drought

assuming a typical year, econol...

losses could range betwed8.3M$65.9/1; depending on the crop produced and
the market demandtffectsof drought on corn crops can be sedfiguire 3-4.

Purdue Agriculture Neparts that as of March 2013, Indiana producers received
more than $1.0B in crop insurance payments for 2012 corn, soybean, and whe
losses. This amount is nearly double that of the previous record, $522M followin
2008 loses, also due to drought.

According to a July 5, 2012 articl@lie Timébdloblesville, IN) 0 The ef f
drought also could touch agricultural businesses, such as handlers and process
equi pment deal er s, and see. Fdrteer, t il
0éconsumers are |likely to see an incrt
into 20136.

Christopher B. Burke Engineering, LLC
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Additional losses assoadiatéth a prolonged drought are more difficult to quantify.
Drought has lasting impacts on urban trees: deathdo @drtions of a tree,
reduction in the treeds ability to w
normal growth patterns. Such effects on trees, especially urban trees can lead
additional impacts, both environmentally and monetarilyris ¢éithe spread of
Emerald Ash Borer insect and the weakening of tree limbs and trunks which ma
lead to increased damages during other hazard events such as wind and ice storr

Future Considerations

Advancements in plant hybrids and development haddlsasnpacts from shert
lived droughts. Seeds and plants may be more tolerant of dryer seasons a
therefore fewer crop losses may be experienced.

As the more urban areas of the county continue to grow and expand, protocols mg
need tdbe developed whiccreate a consistency throughout the communities and
the unincorporated portions of the county for burn bans and water usage advisorie

Drought: Relationship to Other Hazards

A drought will not be caused by any other hazard studied during this piomhing e
However, it is anticipated that areas of the county may be more susceptible to fire
during a drought and this may lead to increased losses associated with a structt
fire.

E Christopher B. Burke Engineering, LLC
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3.3.ZEarthquake

Figure 3-5 Earthquake Hazard Areas in the US

E Christopher B. Burke Engineering, LLC

Earthquake Overview

An earthquake is a sudden, rapi#isgeof the earth caused by the breaking and
shifting of rock beneath the earthos
forces of plate tectonics have shape:¢
surface move slowly over, under, @ast each other. Sometimes the movement is
gradual. At other times, the plates are locked together, unable to release tl
accumulating energy. When the accumulated energy grows strong enough, the pl:
break free, causing the ground to shake. Musfeskes occur at the boundaries
where the plates meet; however, some earthquakes occur in the middle of the plat

Ground shaking from earthquakes can collapse buildings and bridges; disrupt g:
electric, and phone service; and sometimes triggerdémdaVvalanches, flash
floods, fires, and huge destructive ocean waves (tsunamis). Buildings wit
foundations resting on unconsolidated landfill and other unstable soil, and trailer
and homes not tied to their foundations are at risk because theyearf their
mountings during an earthquake. When an earthquake occurs in a populated are:
may cause deaths, injuries, and extensive property damage.

Earthquakes strike suddenly, without
warning. Earthquakes can occur at
any time of the year andaaly time of
the day or night. On a yearly basis, 70
75 damaging earthquakes occur
throughout the world. Estimates of
losses from a future earthquake in the
United States approach $200B.
Scientists are currently studying the
New Madrid fault area and bav
predicted that the chances of an
earthquake in the MS8.0 range
occurring within the next 50 years are
approximately 79%0%. However,
the chances of an earthquake at a M6.0
or greater, are at 90% within the next 50 years.

There are 45 states and tergwin the United States at moderate to very high risk
from earthquake, and they are located in every region of the ¢agateyF5).
California experiences the most frequent damaging earthquakes; however, Alas
experiences the greatest number of large earthmestdscated in uninhabited
areas. The largest earthquakes felt in the United States were along the New Mac
Fault in Missouri, where a thraenth long series of quakes from 1811 to 1812
occurredver the entire Eastern United States, with Missouri, Tennessee, Kentucky
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Indiana, lllinois, Ohio, Alabama, Arkansas, and Mississippi experiencing th
strongest ground shaking.

EarthquakeRecent Occurrences

Indiana, as well as several other Midwesates dies in the most seismically active
region easif the Rocky Mountain®kegardin@rantCounty, thenearesarea of
concermarethe Wabash Seismic Zoaerd theAnna OhioFault zone (FigureS.

On April 18, 2008, an M5.2 quake, reported by titeaCenited States Earthquake
Consortium, struck southeast lllinois in Wabash County and included reports o
strong shaking in southwestern Indiana, Kansas, Georgia, and the upper peninsi
of Michigan. With over 25,000 reports of feeling the earthtpusdeewere no
reports of injuries or fatalities caused by the event.

On December 30, 2010, central Indic
experienced an earthquake with a magni
of 3.8; rare for this area in Indiana as i
only the 8 earthquake of notable size
occur north &Indianapolis. Even rarer i
the fact that scientists believe that the qt
was centered in Greentown, India
approximately 13 miles #uoeast of
Kokomo, Indiana. According Ttne Kokom
Tribunepl13 people called 911 in & 1
minute period after thipiake, which was th
first tremblor centered in Indiana sin

20046. Further, ro
USGS i n Col orado ras
considered a mi na a |
OMaybe some things > d

Y > Flgure 3-6 Earthquake Damaged Porch
shelves, but as far as some signific

damge, you probably wouldndt expect i

Most recently, an M5.8 centered in Mineral, Virginia affected much of the East Coa
on August 23, 2011. According to USA Today, 10 nuclear power plants wer
shutdown of precautionary inspections followiegquake, over 400 flights were
delayed, and the Washington Monument was closed indefinitely pending detaile
inspections by engineers.

Based on historical earthquake data, local knowledge of previous earthquakes, ¢
the reslts ofHAZUS-MH scenarig the Committee determined that the probability

of an earthquake occurringdrantCounty or any of the communitieduslikely .
Should an earthquake occur, the impacts associated with this hazard are anticipa
t o Neg |0i dppemdeneal the amouwftinfrastructure and resources within

the area.

Christopher B. Burke Engineering, LLC
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As with all earthquakes, it was determined that the residerdaat@ounty would
have littleio no warning time (less than 6 hours) and that the duration of the event
would be expected to be less thany A summary is shownTable 3-4.

Table 3-4 CPR/ for Earthquake

MAGNITUDE/ | WARNING

PROBABILITY SEVERITY TIME DURATION CPRI
GrantCounty Unlikely Negligible <1 Day Low
Town of Converse Unlikely Negligible <1 Day Low
Townof Fairmount Unlikely Negligible <1 Day Low
Town of Fowlertown Unlikely Negligible <1 Day Low
City of Gas City Unlikely Negligible <1 Day Low
City of Jonesboro Unlikely Negligible <1 Day Low
City of Marion Unlikely Negligible <1 Day Low
Town of Matthews Unlikely Negligible <1 Day Low
Town of Swayzee Unlikely Negligible <1 Day Low
Town of Sweser Unlikely Negligible <1 Day Low
Town of Upland Unlikely Negligible <1 Day Low
Town of Van Buren Unlikely Negligible <1 Day Low
GrantCounty Unlikely Negligible <1 Day Low
Town ofConverse Unlikely Negligble <1 Day Low

E Christopher B. Burke Engineering, LLC

According to the Ohio Department of Natural Resources Division of Geological
Survey, 0éit is di f-bizeeanhHguaketthatcquld ecdurirt t
the state and certainly impossible to predict when such an @ydnbagur. In

part, the size of an earthquake is a function of the area of a fault available for ruptut
However, because all known earthggakerating faults in Ohio are concealed
beneath several thousand feet of Paleozoic sedimentary roffigutisaldirectly
determine the size of these faults.
Survey, O0éno one can say with any cer
to cause significant property damage, injury, or loss of life imindvan | | o0 c c |
do indeed face the possibility of experiencing the potentially devastating effects of
maj or earthquake at $he Gemmiptex ifeft that iam  t
earthquake occurring within or neaGtantC o u n tPpssiblés too ¢thimc ur
the nexb years.

Earthquake: Assessing Vulnerability

Earthquakes generally affect broad areas and potentially méiag abone time.
Within GrantCounty, direct and indirect effects from an earthquake may include:

Direct Effects:

1 Urban areamayexperience more damages due to the number of
structures andritical infrastructurecated in these areas
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Figure 3-7 Minor Earthquake Damages

1 Rural areamay experience losses associated with agricultural structures
such as barns and silos

9 Bridges, buried utilities, and other infrastrachay be affected
throughout the County and municipalities

Indirect Effects:

1 Provide emergency response personnel to assist in the areas with more
damage

9 Provide shelter for residents of areas with more damage

91 Delays in delivery of goods or servicesatigg from areas more
affected by the earthquake

Types of loss caused by an earthquake could be physical,
economic, or social in nature. Due to the unpredictability and
broad impact regions associated with an earthquake, all critical
and norcritical nfrastructure are at risk of experiencing
earthquake related damages. Damages to structures,
infrastructure, and even business interruptions can be
expected following an earthquake. Examples of varying
degrees of damages are showimgimre 3-6 andFigure 3-7.

Estimating Potential Losses

In order to determine the losses associated with an
earthquake, the HAZWEH software was utilized to
determine lte impact anticipatedom a M7.learthquake
with an epicenter withthe Wabash Valley

According to the HAZUSH scenario, total economic loss
associated with this earthquakeanticipated to be near
$2.dM. The HAZUSMH model computes anticipated
economic losses for the byipetical earthquake due to direct
building losses and business interruption losses. Direct
building losses are the costs to repair or to replace the damage
caused to the building and contents, while the interruption
losses are associated with the iyabdlioperate a business due to the damage
sustained. Business interruption losses also include the temporary living expen:
for those people displaced from their homes.

The HAZUSMH Earthquake Model allows local building data to be imported into
theam |l ysi s. However, these | ocal dat
meaning that the points are assigned to a census tract rather than a specific >
coordinate. HAZUS performs the damage analysis as a county wide analysis &
reports losses byn=ais tract. While the results of the hypothetical scenario appear
to be plausible, care should be taken when interpreting these results.

Christopher B. Burke Engineering, LLC
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Future Considerations

While the occurrence ah earthquake in or nearGeant County may not be the
highest priaty hazard studied for the development of the Plan, it is possible that
residents, business owners, and visitors may be affected should an eatohquake
For that reasorzrant County should continue to provide education and outreach
regarding earthcgkes and even earthquake insurance along with education anc
outreach for other hazards. @sant County and the communities within the
County continue to grow and develop, the proper considerations for the potentia
of anearthquake to occur may h@lpnitigate against social, physical, or economic
losses in the future.

Earthguake: Relationship to Other Hazards

Hazardous materials incidents may occur as a result of damage to material stor:
containers or transportation vehicles involved in road cragteia derailments.
Further, dam failures may occur following an earthquake or associated aftershoc
due to the shifting of the soils in these hazard areas. These types of related haza
may have greater impacts@rantCounty communities than thethguake itself.

It is not expected that earthquakes will be caused by other hazards studied with
this plan.

E Christopher B. Burke Engineering, LLC
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3.3.Extreme Temperature

Extreme Temperatures: Overview

Extreme heat is defined as a temporary elevation of average daily temperatures t
hover10 degrees or more above the average high temperature for the region for tf
duration of several weeks. Humid or muggy conditions, which add to the discomfor
of high temperatures, occur when a dome of high atmospheric pressure traps wats
laden air nedhe ground. In a normal year, approximately 175 Americans die from
extreme heat.

According to the NWS, 0The Heat Il nd
accurate measure of how hot it really feels when the Relative Humidity is added
the actual aietmp er at ur e 6. To find the Heat

Index Chart irFigure 3-8. As an example, if the air temperature 15 &6d the
relative humidity is 65%, the heat indlbaw hot it feel® is121F. The Weather
Service will initiate alert procedures

NOAA's National Weather Service when the Heat Index is expected to
Heat Index exceed 105110F for at least 2
Temperature (°F) consecutive days.
80 82 84 86 88 90 952 94 96 98 100 102 104 106 118 110
40 80 81 83 85 88 91 84 97 101 It is important to also note that these
45 |80 82 84 87 89 93 96 100 h ind | devised f
50 |31 83 85 88 o1 o5 99 103 eat index values were devised for
55 |81 84 86 89 93 97 101 shady, light wind conditions.

60 |82 84 83 91 95

Relative Humidity (%)
o
L4,
[22]
[ %]
[o1]
n
(o]
w0

Likelihood of Heat Disorders with Prolanged Exposure or Strenuous Activity

[ Caution [ Extreme Caution B Danger B External Danger

Figure 3-8 Heat Index Chart

E Christopher B. Burke Engineering, LLC

100
103

Exposure to full sunshine may
increase heat index values by up to
15F. Further, strong winds,

particularly with very hot, dry air, can
also be extremely hazardous.

As Figure & indicates, there are 4
cautionary categories associated with
varying heat indégmperatures.

1 Caution: 8090 F: Fatigue is possible with prolonged exposure and physical
activity

1 Extreme Caution: 9®5F: Sunstroke, heat cramps, heat exhaustion may
occur with prolonged physical activity

1 Danger: 105130F: Sunstroke, heat crampsheat exhaustion is likely

1 Extreme Danger: >13B: Heatstroke is imminent

Extreme cold is defined as a temporary, yet sustained, period of extremely lo

temperatures. Extremely low temperatures can occur in winter months wher

continental surface temperas are at their lowest point and the North American
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Jet Stream pulls arctic air down into the continental United States. The jet stream
a current of fast moving air found in the upper levels of the atmosphere. This rapi
current is typically thousis of kilometers long, a few hundred kilometers wide, and
only a few kilometers thick. Jet streams are usually found somewhere between
I5km@® mil es) above the Eart ho-evelgeur f a
stream denotes the location af #tirongest surface temperature contrast over the
continent. The jet stream winds are strongest during the winter months wher
continental temperature extremes are greatest. When the jet stream pulls arctic ¢
air masses over portions of the UniteceStaemperatures can drop below 0° F for

1 week or more. Sustained extreme cold poses a physical danger to all individual
a community and can affect infrastructure function as well.

In addition to strictly cold temperatures, the wind chill temperatist also be

considered when planning for extreme temperatures. The wind chill temperatur

according to the NWS, is how cold people and animals feel when outside and it

based on the rate of heat loss from exposed Bijare 3-9 identifies the Wind

Chill Chart and how the same ambient temperature may feel vastly different i
varying wind speeds.

Wind chill is a guide to winter danger

New wind chill chart

Extreme Temperature: Recent
Occurrences

Frostbite occurs in 15 minutes or less

Temperature (°F)
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Figure 39 NWS Wind Chill Chart

=28 [ =34 =400  extend across large regions, typicall
-10 16 -22 -28 =335 -41 -47 . K
13 e e e I2a s e affecting several counties, or states,
-15 2220 =290 1235 -42 -48 -55 i i 1
13 54 a1 a3  -44 =y =g during a single event. According to
ol izen Easl Ege ey TE5avl =60 the NCDC, there have beeh
o5 54 ac 43 =n =5 ¢4 reported occurrences of extreme heat
23 gg g; -:; g; -gg -23 or extreme cold betweedanuary
-25 -32 -39 -46 -54 -61 -68 2(1)9 andAUgUStZOJ.G. BO'[h eventS
2EUIESS IR0 IS IIESS N Ime2 =6 have been classified as extreoie
and occued in January 2014 and
January 2015. During the 2014 event,
wind gusts up to 40 mph, wind chill
of -30° t0-45°, and blowing snow led to numerous vehicle accidents aoffsslide
In 2015, nearly the same conditions led to school delays and clagigikesuhthe

region.

Local media outlets have provided information relategjionalextremehigh
temperatures occurring since the last planning efftinite not specific tGrant
County, these reports providesgional view of the extremes that weoeiwing.

In July 2012, the RTV®BhelndyChannelcomp or t ed t hat 0Th
temperature in Indianapolis from June 28 to July 6 was a little more than 100 degre
and Fridayds hi g hehotestpirece 1836, jostdegedhy 1 0 5
ofthealt i me highest temperature in I ndi

E Christopher B. Burke Engineering, LLC
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Further, the article highlighted the average temperature forddne d€riod was
nearly 101 degrees. The recordayOaverage high temperature of 103 degrees was
set in1936.

It is difficult to predict the probability that an extreme temperature event will affect
Grant County residents within any given year. However, based on historic
knowledge and information provided by the NFIP representatives, are extrem
temperatle e v e n k e posgsiblavithin thenext3 yeary to occur andf an
eventdid occur, it would result mL i mimbagaitlide.Table 3-5 identifies the

CPRI for extreme temperature events for all NFIP comigsiimGrantCounty.

Table 3-5 CPRI for Extreme Temperatures

MAGNITUDE/ | WARNING
PROBABILITY SEVERITY TIME DURATION CPRI

Grant County Limited > 24 Hous
Town of Converse Limited > 24 Hours
Town of Fairmount Limited > 24 Hours
Town of Fowlertown Limited > 24 Hours
City of Gas City Limited > 24 Hours
City of Jonesboro Limited > 24 Hours
City of Marion Limited > 24 Hours
Town of Matthews Limited > 24 Hours
Town of Swayzee Limited > 24 Hours
Town of Sweetser Limited > 24 Hours
Town of Upland Limited > 24 Hours
Town of Van Buren Limited > 24 Hours

As shown in the table, index values remain identical throughout each NFIF
community due to the regional extemnt diffuse severity of this hazard event.

Extreme Temperatures: Assessing Vulnerability

As noted above, this type of hazard will generally affect entire counties and eve
multi-county regions at one time; however, certain portions of the population may
be nore vulnerable to extreme temperatures. For example, outdoor laborers, vel
young and very old populations, low income populations, and those in poor physic:
condition are at an increased risk to be impacted during these conditions.

By assessing thenaegraphics ofsrant County, a better understanding of the
relative risk that extreme temperatures may pose to certain populatls®s can
gained. Intotal, neadB.26 of t he Countyds popul at
more tharb. 7?6 of the population iselow the age of 5, and approxim&é¥y of

the population is considered to be living below the poverty line. People within thes
demographic categories are more susceptible to social or health related impa
associated with extreme heat.

Christopher B. Burke Engineering, LLC
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With Prolonged Exposure
and/or Physical Activity

Heat stroke or sunstroke

hiihli Iii(eli

Sunstroke, muscle cramps,
and/or heat exhaustion likely

Extreme Caution

Sunstroke, muscle cramps,
and/or heat exhaustion possible

Caution

Fatigue possible

Figure 310Danger Levels with
Prolonged Heat Exposure

E Christopher B. Burke Engineering, LLC

Extreme heecan affect the proper function of organ and brain systems by elevating
core body temperatures above normal levels. Elevated core body temperature
usually in excess of IB4re often exhibited as heat stroke. For weaker individuals,
an overheated aoibody temperature places additional stress on the body, and
without proper hydration, the normal mechanisms for dealing with heat, such a
sweating in order to cool down, are ineffective. Examples of danger levels associa
with prolonged heat exposare identified ifigure 3-1Q

Extreme cold may result in similar situations as body functions are impacted as tl
temperature of the body is reduced. Prolonged exposure to cold may result i
hypothermia, frosttat and even death if the body is not warmed.

Within Grant County, direct and indirect effects from a long period of extreme
temperature may include:

Direct Effects:

9 Direct effects are primarily associated with health risks to the elderly,
infants, peoplwith chronic medical disorders, lower income families,
outdoor workers, and athletes.

Indirect Effects:

1 Increased need for cooling or warming shelters
1 Increased medical emergency response efforts
1 Increased energy demands for heating or cooling

Estimatingotential Losses

It is difficult to estimate the potential losses due to extreme temperatures as damag
are not typically associated with buildings but instead, with populations and persor

This hazard is not typically as damaging to structuresal iofitastructure as it is

to populations so monetary damages associated with the direct effects of the extrel
temperature are not possible to estimate. Indirect effects would cause increas
expenses to facilities such as healthcare or emergeneg, sevarwfacturing
facilities where temperatures are normally elevated may need to alter work hours
experience loss of revenue if forced to limit production during the heat of the day
and energy suppliers may experience demand peaks during thenbdfdtest a
coldest portions of the day.

Future Considerations

As more and more citizens are experiencing economic difficulties, local powe
suppliers along with charitable organizations have implemented programs to provic
cooling and heating mechanisms taleess in need. Often, these programs are

donation driven and the need for such assistance must be demonstrated. £
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