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1 Overview

1.1 Introduction

The Morgan County Multi-Hazard Mitigation Plan (MHMP) serves as a guide for the county’s
assessment of hazards, vulnerabilities, and risks and actively incorporates the participation of a
wide range of stakeholders and the public in the planning process. This plan aids the county,
cities, and towns in preventing, protecting against, responding to, and recovering from disasters
that may threaten the community’s economic, social, and environmental well-being. This plan
documents historical disasters, assesses probabilistic disasters through Hazus-MH and
Geographic Information Systems (GIS) analyses, and addresses specific strategies to mitigate
the potential impacts of these disasters.

The Morgan County Emergency planning team and The Polis Center at Indiana University-
Purdue University Indianapolis (IUPUI) originally developed the Morgan County MHMP in 2017.
The MHMP is not a static document but must be updated over time to reflect shifting
conditions. This 2023 MHMP update represents a collaborative effort to ensure that the
planning document accurately reflects changes within the community and addresses each
jurisdiction’s unique needs.

1.1.1 Disaster Mitigation Act of 2000

With the development of the federal Disaster Mitigation Act of 2000, FEMA requires counties to
have an MHMP to be eligible for Hazard Mitigation Grant Program (HMGP) funds. All
jurisdictions must have in place a multi-hazard mitigation plan and update the plan within a
five-year time span. This plan update addresses changes in development, progress in local
mitigation efforts, and alterations in priorities. This plan update will remain effective for 5 years
from the date of community adoption.

The procedures outlined in the plan are based upon guidance provided by FEMA and are
consistent with the requirements and procedures defined in the Disaster Mitigation Act of
2000. The analysis includes three components: 1) profile and analysis of hazard events, 2)
inventory of vulnerability assessment of community assets, and 3) development of hazard
mitigation strategies.

1.2 Hazard Mitigation

Hazards are events that are potentially dangerous or harmful and are often the root causes of
unwanted outcomes. Both natural and human-caused hazards threaten loss of life and property
in the county and are included in the plan. As Figure 1 shows, hazard mitigation is a part of the
disaster management cycle and is defined as any action taken to eliminate or reduce the long-
term risk to human life and property from natural and technological hazards.
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Figure 1. An Integrated Planning Process

Hazard mitigation planning and the subsequent implementation of the projects, measures, and
policies developed as part of this plan are the primary mechanisms in achieving FEMA’s goal of
reducing hazards. Local governments have the responsibility to protect the health, safety, and
welfare of their citizens. This plan recognizes the importance of mitigation for the following

goals:

Protect public safety and prevent loss of life and injury.

Reduce harm to existing and future development.

Prevent damage to a community’s unigue economic, cultural, and environmental assets.
Minimize operational downtime and accelerate recovery of government and business
after disasters.

Reduce the costs of disaster response and recovery and the exposure to risk for first
responders.

Help accomplish other community objectives, such as leveraging capital improvements,
infrastructure protection, open space preservation, and economic resiliency.

Developing and putting into place long-term strategies that reduce or alleviate loss of life,
injuries, and property resulting from natural or human-caused hazards accomplish these goals.
These long-term strategies must incorporate a range of community resources including
planning, policies, programs, and other activities that can make a community more resilient to
disaster.

2023 MULTI HAZARD MITIGATION PLAN
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2 Public Planning Process

2.1 Planning Team

The Morgan County MHMP planning team is composed of individuals representing the county
and its participating jurisdictions. The Morgan County Emergency Management Agency acted as
the designated responsible entity and coordinated the development of the planning team. Each
community jurisdiction was encouraged to engage in the planning process, and invitations were
sent to a wide range of community leaders and involved stakeholders. Some of the invited
parties included representatives from local school corporations, local utility companies, Indiana
Department of Homeland Security (IDHS), the local floodplain administrator, town clerks, local
fire, and police departments, building and planning departments, and many more. A list of
attendees can be found in Appendix A. To complete the 10-step process outlined by FEMA in
the Local Mitigation Planning Handbook, the planning team participated in a series of surveys
and meetings, which are documented in the Appendices. The participation status of each
incorporated jurisdiction is summarized in Table 1.

Table 1. Morgan County Incorporated Jurisdictions Participation

Jurisdiction Name Jurisdiction Type 2017 Participant Received 2023 Participant
Invitation to
Participate

Morgan County County Yes Yes Yes

Martinsville City Yes Yes Yes

Bethany Town Yes Yes Yes

Brooklyn Town Yes Yes Yes

Monrovia Town Yes Yes Yes

Mooresville Town Yes Yes Yes

Morgantown Town Yes Yes Yes

Paragon Town Yes Yes Yes

Eminence School Corporation No Yes Yes

Community

Martinsville School Corporation No Yes Yes

Schools

Monroe-Gregg School Corporation No Yes Yes

Mooresville School Corporation No Yes Yes

Consolidated

Soil & Water Conservation District = No Yes Yes

Conservation

District

Each chapter of the MHMP was reviewed, revised, and expanded using current information and
includes new feedback from taskforce members with an emphasis on updating the goals,
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objectives, and strategies. The mitigation planning requirements identified in 44 CFR 201.6 call
for all incorporated jurisdictions participating in a multi-jurisdictional MHMP to take part in the
planning process. Examples of participation include, but are not limited to, attending planning
meetings, contributing research, data or other information related to hazards and strategies,
and commenting on drafts of the plan. The hazard mitigation planning team members are

summarized in Table 2.

Table 2. Hazard Mitigation Planning Team

Mark Tumey

Kenneth Costin

Don Adams

Charles Heflin
Kevin Collier
Tom Warthen
Ryan Swank

William Davis

Wesley A Hammond
Eric Bowlen

Bryan Magennis
Rey Cook

Lisa MacPhee

Director

Mayor

Morgan County
Commissioner / Bethany
Community Member

Captain
Councilman

Council, President
Town Marshal

Chief

Superintendent
Principal

Safety Director
Administrator

Director

Emergency Management

Agency
Martinsville

Morgan County / Bethany

Volunteer Fire
Department

Town Council
Mooresville

Police Department
Volunteer Fire
Department
Eminence Community
Schools

Martinsville High School
Monroe-Gregg School
District

Mooresville Schools
Soil & Water
Conservation District

Morgan County

Martinsville
Bethany

Brooklyn

Monrovia
Mooresville
Morgantown
Paragon

Eminence
Community SC
Martinsville Schools

Monroe-Gregg SC

Mooresville
Consolidated SC

Soil & Water
Conservation District

All members of the planning committee were actively involved in attending meetings, providing
available GIS data and historical hazard information, reviewing, and providing comments on the
draft plans, assisting in the public input process, and coordinating the county’s formal adoption
of the plan. Appendix A includes the sign-in sheets listing which meetings each team member
attended along with the meeting minutes. The Morgan County EMA Director reached out to
surrounding county EMA Directors via email to invite them to the meetings. The EMA Directory
also called the Indiana Department of Homeland Security District 5 to invite them to the
meeting. Table 3 lists the counties surrounding Morgan County, the name of the EMA director

and whether they participated in the process.

2023 MULTI HAZARD MITIGATION PLAN
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Table 3. Surrounding County EMASs Invited

County
Brown
Hendricks
Johnson
Marion
Monroe
Owen
Putnam

Name

Barb Davis

Dawn Mason
Stephanie Sichting
Preston Bowlin
Kate Petroline
Jack White

Dave Costin

2.2 Review of Existing Plans

Morgan County and the local communities utilize land use plans, emergency response plans,

Attended

No
No
No
No
No
No
No

MORGAN COUNTY

municipal ordinances, and building codes to direct community development. The planning
process incorporated the existing natural hazard mitigation elements from these previous
planning efforts. Table 4 lists the plans, studies, reports, and ordinances used in the

development of the plan. Additional information related to jurisdiction capabilities is discussed

in Chapter 5.
Table 4. Planning Documents Used for MHMP Planning Process
Author(s) Year Title Description Where Used ‘
The Polis Center at 2017 Multi-Hazard Previous Multi-Hazard Sections 1-
IUPUI Mitigation Plan — Mitigation Plan 6.
Morgan County
Federal Emergency 2014 Flood Insurance Flood insurance study Section 4
Management Agency Study for Morgan
County, Indiana and
Incorporated Areas
The Polis Center at 2019 2019 State of Indiana state Multi- Section 3
IUPUI Indiana Standard Hazard Mitigation Plan.
Multi-Hazard
Mitigation Plan
Taylor Siefker Williams | 2022 Unified Unified development Section 5
Design Group Development ordinance
Ordinance, Morgan
County, Indiana
HWC Engineering 2019 Morgan County, Comprehensive plan Section 5
Indiana
Comprehensive
Plan
HWC Engineering 2019 Morgan County, Thoroughfare plan Section 5
Indiana
Thoroughfare Plan
2023 MULTI HAZARD MITIGATION PLAN 13
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2.3 Planning Process Timeline and Steps

The Morgan County planning team met on November 17, 2021, for the MHMP update kickoff.
Prior to the second meeting, the team completed a survey related to the hazard rank and
strategy status. The team then met on January 27, 2022, to discuss survey results. The planning
team confirmed the communities’ hazard priorities and clarified any conflicting survey results
for the county and each community.

The planning team met again on March 10, 2022. During this meeting, the overall purpose of
the plan was reiterated, and public input was sought. The group reviewed a copy of the draft
plan and was provided with a presentation on the risk assessment and mitigation strategies.
The draft plan was revised based on comments from the planning team. Appendix A includes
meeting minutes and invitations to participate.

The public was invited to both the first and third meetings via a public notice in the local
newspaper, emails, and Facebook. However, there was no participation from the publicin
either meeting. Appendix B includes the published announcements of the meetings.

The county continually works to engage with the public by posting community meetings and
training opportunities on the county website as well as on the county’s social media resources.
In addition, a final copy of the plan will be available online through the county’s website.
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3 Community Profile

To provide a basic understanding of the characteristics of the community, this section offers a
general overview of Morgan County including the physical environment, population, and
identification of available services.

3.1 General County Description

Morgan County is in central Indiana and is situated approximately 30 miles southwest of the
capital city of Indianapolis. According to the 2010 US Census, the county covers 409.43 square
miles. According to the Census Bureau, its population was estimated to be 69,922 in 2019.The
City of Martinsville is the county seat and the largest incorporated community in the county,
containing approximately 16.64% of the population in 2019. Figure 2 displays a general map of
Morgan County and its incorporated communities while the Morgan County townships and
their respective incorporated communities are outlined in Table 5.

Town Of MARION

Morgan County 75)
Incorporated Communities | 240

. Town Of
m Stilesville

HENDRICKS //
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.
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Gosport

6 Miles

MONROE | _
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G
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Figure 2. Morgan County Incorporated Boundaries
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Table 5. Morgan County Townships and Incorporated Communities

Township Communities located in Township

Adams -

Ashland -

Baker -

Brown Mooresville
Clay Bethany, Brooklyn
Green -

Gregg -

Harrison -

Jackson Morgantown
Jefferson -

Madison -

Monroe Monrovia
Ray Paragon
Washington Martinsville

3.2 Historical Setting

Morgan County was established on February 15, 1822, along with 34 other counties after
being drawn out from the Delaware New Purchase portion of the Northwest Ordinance.
Morgan County was named after General Daniel Morgan, who led the colonists to a victory
over the British in the Revolutionary War Battle of Cowpens.

The first settlers of Morgan County came from the South in 1822, including many southern
Quakers who settled in the Mooresville area due to their opposition to slavery. Morgan County
led the Indianapolis metro area in banning smoking in restaurants in the early 2000s. Morgan
County is also home to the designer of the Indiana state flag.

Morgan County’s boundaries have changed quite a bit since its creation. In 1861, Morgan
County lost a portion of its original land due to the creation of Putnam County. Again in 1868,
Hendricks County was carved out from Morgan County, leaving Morgan County in the shape it
remains today.

3.3 Physical Characteristics

3.3.1 Climate and Precipitation

The Morgan County climate is characteristic of central Indiana. Winter temperatures can fall
below freezing starting as early as October and extending as late as April. Based on National
Centers for Environmental Information (NCEI) norms from 1981 to 2010, the average winter
minimum temperature is 19.8° F, and the average high is 38.9° F. In summer, the average low is
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61° F and average high is 83.1° F. Average annual precipitation is 44.73 inches. The average
winter precipitation is 8.53 inches.

3.3.2 Future Climate Trends

Much like all parts of the world, Indiana is facing more and more challenges as the climate
continues to shift. The Indiana Climate Change Impacts Assessment (IN CCIA) from 2018
(https://ag.purdue.edu/indianaclimate/indiana-climate-report) found that the climate in the

state is predicted to change within the century. The main findings from this study are listed
below:

e Temperatures are projected to rise about 5-6°F by mid-century.
e The number of extremely hot days will rise.
e Extreme cold events will decline.

e The frost-free season will lengthen.

Annual Average Temperature, Indiana

at
| ———
.—?

Temperature

1895 1910 1925 1940 1955 1970 1985 2000 2015

Figure 3. Annual Average Temperature (Widhalm M. H., 2018)

3.3.2.1 Predicted Changes in Temperature

The IN CCIA indicates that Indiana has warmed 1.2°F since 1895 and temperatures will rise by
about 5°F to 6°F by mid-century. This has multiple impacts for Indiana, including changes to the
timing and length of the frost-free season, and the occurrence of temperature extremes. These
shifts will impact air quality, extend the growing season and the allergy season, and create
more favorable conditions for some pests and invasive species.
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Indiana’s growing season is expected to increase by 33 days for Morgan County (see Figure 4).
Warming temperatures in the winter months will affect the types of plants and pests that can
thrive in Indiana and alter the amount of energy needed to heat and cool homes and
businesses.

Indiana’s Growing Season
b2

Lot Historical Ey
ast Freeze Irst Freeze
o] 168 Days Wl

2050s

Last Freezo First F
Ape 12 203 Days S
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175 Days First Freeze
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2050s

Last Freeze First Freoze
Apr 8 208 Days Now 1
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Last Freeze First Froeze
Apr 18 186 Days Oct 20

20508

Last Freezo First Freeze
Apr 2 216 Days Nov 3
==\ INCCIA
Q‘ Y Indan g

Figure 4. Indiana's Growing Season (Widhalm M. H., 2018)
3.3.2.2 Predicted Changes in Precipitation

Since 1895, average annual precipitation in Indiana has increased by about 15%, or about 4.5
inches, based on a linear trend. This trend is projected to continue, though the type of
precipitation and when it falls are changing and will continue to do so.

The southern and west-central regions of the state have observed the largest increases in
precipitation, while the east-central and northeast regions observed the smallest. Spring and
fall increases were smallest in the north and largest in the south. The opposite was true in
summer when increases were larger in the north and west.
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Annual Average
Precipitation on the Rise

Change in annual average precipitation based
on linear trend between 189510 2016

Figure 5. Average Precipitation Increase (Widhalm M. H., 2018)

With Morgan County’s location in the central portion of the state, it experienced an increase of
5.7 inches of annual precipitation between 1895 to 2016. With increasing temperatures, it is
expected that rain will replace snow in the cold season. Fewer snow days would save
municipality and state funding for plowing and salting roadways. However, wetter winters and
springs will increase the risk of flooding and combined sewer system overflows, resulting in
decreased water quality.

3.3.2.3 Predicted Changes in Extreme Events

Extreme and heavy rainfall events have increased in the past century, and this is expected to
continue. These events contribute to soil erosion and nutrient runoff, affecting both water
quality and crop productivity.

There is also an indication that the number of tornadoes affecting Indiana may increase, putting
more residents and property at risk while increasing response and recovery costs.
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3.3.3 Geology and Topography

The landscape of Morgan County consists of flat, rolling hills in the northern portion of the
county and hillier, steeper terrain in the central and southern portions of the county- including
the Martinsville Hills. According to the United States Department of Agriculture Soil Survey of
Morgan County, the lowest point in Morgan County is 550 feet above sea level and the highest
point in the county is about 970 feet above sea level.

EXPLANATION
Bl | ] |

NORTHERN MORAINE AND
LAKE REGION

]

MAUMEE LAKE PLAIN REGION

CENTRALTILL PLAIN REGION

I I I |

SOUTHERN HILLS AND
LOWLANDS REGION

Southern limit of Wisconsin
glacial deposits
P el ik
Southern limit of older
glacial deposits

20 0MILES

10 20 30KROCMETERS

Modified from Gray, H. H., 2000, Physiographic
Divisions of Indiana, Indiana Geological Survey
Special Report 61, Plate 1

Figure 6. Physiographic Divisions of Indiana (Source: Indiana Geological Survey)

Morgan County’s topography is dominated by the Tipton Till Plain, New Castle Till Plains and

Drainageways, Martinsville Hills, and Norman Upland topographical units. The Tipton Till Plain is
characterized by the widespread presence of clayey till, leaving much of the area poorly drained
with extensive areas of ice-disintegration features. The New Castle Till Plains and Drainageways
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unit is characterized by widespread till of low relief crossed by several major tunnel-valleys. The
Martinsville Hills are characterized as bedrock hills of high relief strongly modified by pre-
Wisconsin glacial activity. The Norman Upland is characterized as bedrock hills of high relief.

The Indiana Geological Survey reports that the bedrock in Morgan County is primarily
Mississippian and made up of shale, sandstone, siltstone, limestone, and gypsum.

3.3.4 Land Use and Ownership
3.3.4.1 Agriculture

The 2017 U.S. Census of Agriculture reports that there are 501 farms in the county covering
138,355 acres. Of this farming land, 81.58% is cropland and 18.42% is classified as “other uses.”
Figure 7 displays the agricultural areas in Morgan County along with confined feeding
operations (CFO). CFOs are defined by the Indiana Department of Environmental Management
(IDEM) as “the confinement of animals in buildings or lots with less than 50 percent vegetation
or ground cover for 45 days or more over a 12-month period” and a certain number of animals,
based on the type of animal. These types of operations are regulated at the state level but can
also be regulated at the county level in terms of siting through a zoning ordinance. Indiana’s
focus on CFOs is on effective storage and application of manure and related wastes generating
by those CFOs.

Morgan County
Agricultural Areas

Legend

® Confined Feeding Operation
Cultivated Areas

I > 75% cultivated
[ 51%-75% cultivated
[ 15%-50% cultivated
| <15% Cultivated

[:| Non-Agricultural
|:| Commercial

- Agri-Urban

- Water

0 15 3 6 Miles

I T | — ‘

Figure 7. Morgan County Agricultural Areas
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3.3.4.2 Managed Lands

The Indiana Department of Natural Resources (IDNR) maintains an inventory of managed
properties. These natural and recreation areas are managed by either the IDNR Fish & Wildlife,
IDNR Nature Preserves, federal, local or non-profits and is maintained by the Indiana Natural
Heritage Database. By establishing conservation areas and parkland, the county can preserve
plant and animal species and combat air pollution, land pollution, and water quality issues.
Figure 8 depicts managed land in Morgan County.
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Figure 8. Morgan County Managed Lands

3.3.5 Major Waterways and Watersheds

Water resources are vital to the county because they provide enhanced recreational and
economic opportunities. Important water resources include surface and groundwater from
aquifers, watersheds, lakes, rivers, and wetlands. Water resources provide for riparian habitats,
fish, wildlife, household, livestock, recreation, aesthetic, and industrial uses.
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3.3.5.1 Watersheds

Morgan County is located within two major watersheds: the Upper White (HUC 05120201) and
Eel Watersheds (05120104) as shown in Figure 9. The Eel Watershed covers the northwestern
portion of the county while the Upper White Watershed encompasses the rest of the county.

3.3.5.2 Rivers and Streams

The Morgan County National Hydrography Dataset (NHD) contains over 357 miles of streams
and rivers. Major streams and rivers in the county are displayed in Figure 9. The city of
Martinsville was constructed near the bank of the White River. According to the Indiana Natural
Resources Commission, Indian Creek is navigable from its junction with the West Fork of the
White River for 3.3 river miles, while Mill Creek, Mill Creek Ditch, Mud Creek, and the West Fork
of the White River are all navigable throughout the county.
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Figure 9. Morgan County Water Resources (Water resource data courtesy of IDNR)

3.3.5.3 Lakes and Reservoirs

Lakes provide drinking water and a habitat for a variety of fish and wildlife. Lakes can function
as a potential source of transportation and support recreational and commercial fishing
industries. The IDNR Department of Fish and Wildlife maintains a list of the lakes in Indiana and
the general assembly has established the listing of Public Freshwater Lakes (PFL). The IDNR
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Division of Water regulate these lakes using the Lake Preservation Act (I.C. 14-26-2) and/or
Lowering of 10 Acre Lakes Act or "Ditch Act" (I.C. 14-26-5). There are no PFLs in the county.

3.3.5.4 Wetlands

The EPA and the Indiana Department of Environmental Management (IDEM) have identified
Indiana’s wetlands and other aquatic resources as important features to protect and wisely use
for the benefit of present and future generations. Wetlands are vital features of the Indiana
landscape that provide beneficial services for people and wildlife including protecting and
improving water quality, providing fish and wildlife habitats, storing floodwaters, and
maintaining surface water flow during droughts and dry periods. Figure 10 displays the lakes
and wetlands in Morgan County.
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Figure 10. Public Freshwater Lakes and Wetlands (Water resource data courtesy of IDNR)

3.3.6 Population and Demographics

The US Census Bureau determined that Morgan County’s population was 66,689 in 2000 and
68,894 in 2010. The American Community Survey 5-year estimates that 69,922 people resided
in Morgan County in 2019. The population increased by 1.5% between 2010 and 2019 as
displayed in Figure 11. The population density in 2019 was 170.8 people per square mile.
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Figure 11. Morgan County Yearly Population 2010-2019 (American Community Survey 5-Year Estimates)

The 2019 median age of Morgan County is 41.5 compared to the state median of 37.6. The age
distribution of Morgan County is shown in Figure 9. Of the population age 25 and older, 88.2%
have completed a high school education or higher while 17.3 % have completed a bachelor’s
degree or higher.
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Figure 12. Distribution of Ages in Morgan County (2019 American Community Survey 5-Year Estimates)

3.3.6.1 Social Vulnerability and Inequity

Some populations may require special attention in mitigation planning because they may suffer
more severely from the impacts of disasters. It is important to identify these populations,
termed special needs populations, and develop mitigation strategies to help them become
more disaster resilient. Although there are numerous types of vulnerable populations, there are
five focus groups, which include the population age 65 and over, population 25 years and over
with less than a 9th grade education, population for whom poverty status is determined,
population with a disability, and the population 5 years and over that speaks a language other
than English at home. Figure 13 compares Morgan County to its surrounding counties, as well
as to Indiana, by the percent population of each special needs category within the county/state.
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Compared to the surrounding counties, Morgan County has a relatively low percentage of
people who speak a language other than English at home and people living in poverty.
However, Morgan County contains a higher percentage of people aged 65 and over, people
who are unemployed, or people with a disability.
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Figure 13. Special Needs Populations (American Community Survey 5-Year Estimates)

Another tool that can be used to better understand the disproportionate risks facing certain
residents of Morgan County is FEMA’s National Risk Index (NRI). The NRI utilizes source data for
18 different natural hazards along with social vulnerability indices and community resiliency
rankings. By combining these 3 risk factors, the NRI applies an overall Risk Rating that considers
the likelihood and impact of natural disasters, the social vulnerability of the area and the
measured community resilience. This ranking is meant to be used to aid communities in better
understanding the risk to their populations as well as a tool to help make better policies. More
information about FEMA’s NRI can be found at https://www.fema.gov/flood-maps/products-
tools/national-risk-index.

The overall risk rating for Morgan County is shown in Figure 14. In general, the rural areas have
lower NRI than the more urban areas in Morgan County. Specifically, the City of Martinsville
shows a Very High risk rating and the Town of Mooresville shows a Relatively High risk rating
while the rest of the county shows a Relatively Low to Very Low risk rating. Figure 15 shows the
social vulnerability rank for Morgan County. This shows that most of the county has a social
vulnerability ranking of relatively low to moderate.
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3.3.7 Housing

Approximately, 53.5% of Morgan County households consist of married-couple families,
compared to 48.2% of married-couple households in Indiana. In 2019, the county had an
average household size of 2.7 people.

3.3.8 Economy and Employment

The 2019 annual per capita personal income in Morgan County was $30,721, compared to an
Indiana per capita income of $27,305. The median household income is $64,335, which is
higher than the state median household income of $56,303. Of the Morgan County work force,
14.4% are employed in the manufacturing industry while educational services, and health care
and social assistance accounts for 19.3% of industry. The major employers in Morgan County
are listed in Table 6.

Table 6. Major Employers in Morgan County (HoosierData Business Lookup)

Company Name Location Employees ‘
Nice-pak Products Inc. Mooresville 900
Toa LLC Mooresville 601
IU Health Morgan Hospital Martinsville 550
Franciscan Health Mooresville | Mooresville 328
Walmart Supercenter Martinsville 250
Bri Staffing Inc. Mooresville 201
Gray Brothers Cafeteria Mooresville 160
Morgan County Sheriff's Dept. Martinsville 160
Kroger Mooresville 150
Martinsville High School Martinsville 150
3.3.8 Culture

According to the Indiana Historic Sites and Structures Inventory, Morgan County has 23 historic
places that appear on the National Register of Historic Places and 9 historic districts as shown in
Figure 16.
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Figure 16. Historic Places in Morgan County (Indiana State Historical Architectural and Archaeological Research

Database)

3.3.9 Transportation and Commuting Patterns

The county transportation system is composed of roads, highways, airports, public transit,
railroads, and trails, designed to serve all residents, businesses, industries, and tourists. Figure

17 identifies the major transportation features of Morgan County.
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Figure 17. Morgan County Major Transportation Features (Indiana Department of Transportation)

The Indiana Department of Transportation (INDOT) Seymour District manages the state
transportation resources for the southeast portion of the county and the Crawfordsville District
manages the state transportation resources for the northwest portion of the county.

Morgan County has one main rail corridor: Indiana Southern Railroad (ISRR). ISRR is a short line
Class lll railroad that tracks 186 miles from Indianapolis to Evansville and passes through the
Morgan County northeast to southwest. The ISRR passes through Mooresville, Bethany,
Brooklyn, Martinsville, and Paragon.

There are no commercial airports in Morgan County. The nearest international air
transportation is Indianapolis International Airport in the neighboring county. Morgan County
also has multiple small and privately owned airfields that can provide air access during a
disaster.

Commuting Patterns

County-to-county commuting patterns provide a gauge of the economical connectivity of
neighboring communities. According to STATS Indiana 2019 data, 29,335 Morgan County
residents work within the county and 18,604 work outside the county. An additional 3,914
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people living in 5 other counties commute to Morgan County for work. Figure 18 indicates the
number of workers 16 and older who commute to or from Morgan County for work.
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Figure 18. Commuting Patterns (STATS Indiana)

3.4 Building Codes

Indiana does not have hazard-resistant building codes, as shown in Figure 19, although one of
the most effective ways to help reduce the impacts of natural disasters is the updating and
enforcing of better building codes. Studies show that by increasing the standards for building
codes, the overall negative impact of natural disasters can be reduced.

This map shows the varying
levels of building code adoption
at the county level. Code
adoption is uneven.

ALL COMMUNITIES HAVE
HAZARD-RESISTANT CODES

SOME COMMUNITIES HAVE
HAZARD-RESISTANT CODES

NO COMMUNITIES HAVE
HAZARD-RESISTANT CODES

Based on BCEGS data provided by
Insurance Services Office (December
21, 2018)

Figure 19. Nationwide Building Code Adoption (Source: FEMA, 2020)
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In 2005 the National Institute of Building Sciences developed a landmark study, Mitigation
Saves, which revealed that for every S$1 spent on hazard mitigation an average of $4 in disaster
related costs could be avoided. A 2019 update of this study considered a wider range of hazards
and integrated recent research on the social and economic impacts. While the benefits of
mitigation vary by hazard, the study showed that on average $13 can be saved for every dollar
invested in mitigation. It also examined specific mitigation actions such as building codes.
Building codes are designed to establish minimum requirements that ensure life safety. The
study reveals that on average building codes have only added about 1% to construction costs
relative to 1990 standards. For new construction designed consistent with building codes the
study showed that an average of $S11 can be saved in disaster repair and recovery costs for
every $1 invested. When above code designs are implemented, an average of $4 can be saved
for every $1 invested. Additional research, such as the 2020 Building Codes Save study
released by FEMA, continue to reveal the value of building codes. According to the FEMA
study, over a 20-year period cities and counties with modern building codes would avoid at
least $32 billion in losses from natural disasters when compared to jurisdictions without
modern building codes.

Florida has made great strides in increasing their standards so that homes in their state are
more resistant to hurricane winds and coastal flooding. While hurricanes may not be a concern
in Indiana, we do face ever-increasing risks of tornadoes and straight-line wind damage. A study
done by the University of Oklahoma was able to identify tornado resistant construction
techniques, which would allow homes to withstand winds up to 135 mph. The team studied the
aftermath of a 2013 tornado and were able to identify several improvements to the current
code that would improve a building’s ability to withstand damaging winds at an overall
construction cost increase of just 1-2 percent (Doak, 2017).

Figure 20 provides examples of how Greensburg, Kansas and Cedar Rapids, lowa, have adopted
more disaster-resistant building codes to protect their communities from tornadoes and
flooding.

Morgan County has experienced 22 tornadoes since 1954 resulting in 47 injuries and no deaths,
and almost $23 million in property damage. There have been 7 high wind events since 1995,
resulting in no deaths or injuries and over $13,000 in property damage. Morgan County has
experienced 85 floods since 1996. The total damages reported from these floods was around
$200 million and resulted in 1 death with no injuries.

While more robust building codes cannot guarantee complete safety in the event of a disaster,
they can go a long way to protecting the citizens of Morgan County.
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GREENSBURG, KS

In 2007 a powerful tornado took 11 lives and
destroyed 90% of the buildings in Greensburg. With a
view to rebuilding to a higher standard of sustainability,
the City of Greensburg worked with the community, the
state, and the federal government on the preparation
of a Sustainable Comprehensive Master Plan. They
also adopted a modern, hazard-resistant building
standard (ICC 600-2008) for residential and
commercial structures. Greensburg has become a
national leader in building resilient communities and a
model that the state of Kansas could replicate.
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CEDAR RAPIDS, IA

As part of its 2008 flood recovery, the City of Cedar
Rapids worked closely with state officials to increase
their resilience to inland flooding. They implemented
a variety of measures, including re-assessing flood
risks, buying high-risk properties to create a new
greenway, building a new levee, and most importantly,
adopting modern building codes. This comprehensive
package of measures was put to the test in 2016 by
the second-highest flooding on record. Cedar Rapids
performed well, with much less damage than during
the 2008 flood.

Figure 20. Example of Building Codes (FEMA)
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4 Risk Assessment

The goal of mitigation is to reduce the future impacts of a hazard including loss of life, property
damage, disruption to local and regional economies, and the expenditure of public and private
funds for recovery. Sound mitigation practices must be based on sound risk assessment. A risk
assessment involves quantifying the potential loss resulting from a disaster by assessing the
vulnerability of buildings, infrastructure, and people. A risk assessment consists of three
components: hazard identification, vulnerability analysis, and risk analysis.

4.1 Hazard Identification/Records

4.1.1 Existing Plans

Identifying and prioritizing the hazards the community is exposed to are the first steps before
conducting a risk assessment. The previous Morgan County MHMP identified the major hazards
to which Morgan County is exposed. The following sections present historical data regarding
hazard incidents and resultant costs in Morgan County.

4.1.2 Historical Hazards

Historical storm event data was compiled from the NCEI. NCEIl records are estimates of damage
reported to the National Weather Service (NWS) from various local, state, and federal sources.
It should be noted that these estimates are often preliminary in nature and may not match the
final assessment of economic and property losses related to given weather events.

The NCEI data included 457 reported events in Morgan County between 1965 and December
31, 2020. The counts of these events by category are represented in Figure 21.

NCEI reports 33 events since the adoption of the Morgan County 2017 plan. These recent
events and their counts are reported in Figure 22.

A table listing all events and their injury, death, and property loss statistics are included in
Appendix C.
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NCEI Events in Morgan County (1965 - 2020)
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Figure 21. Count of NCEI Events in Morgan County (1965-2020)
NCEI Events in Morgan County (2017 - 2020)
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Figure 22. NCEI Events in Morgan County since Previous MHMP (2017-2020)
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4.1.3 FEMA Declared Disasters

Since 2000, FEMA has declared 20 disasters for the state of Indiana. Figure 23 shows the
number of disaster declarations by county. Table 7 shows the details of the major disaster
declarations, including FEMA hazard mitigation funding and total assistance, for Morgan
County. Morgan County has received federal aid for 8 declared disasters.

Table 7. FEMA-Declared Disasters and Emergencies for Morgan County (2000-2021)

Disaster Date of Incident Date of Disaster Description Type of

Number Declaration Assistance

DR-1433 2002-09-20 2002-09-25 Severe storms and IA, PA, HMGP

tornadoes

DR-1476 = 2003-07-04 to 2003-08-06  2003.07.11  ~cverestorms, tornadoes, .\ Ly oo
and flooding

DR-1487 = 2003-08-26 t0 2003-09-15 = 2003-09-05  -cverestorms,tornadoes, -\ Lyco
and flooding

DR-1520  2004-05-25 to 2004-06-25  2004-06-03 = ScVerestorms,tornadoes, o
and flooding

DR-1573 | 2005-01-01t0 2005-02-11  2005-01-21  Severewinterstormsand .\ py o

flooding

DR-1766 = 2008-05-30 to 2008-06-27  2008-06.08 | ~cVerestorms,tornadoes, IH, IA, PA,
and flooding HMGP

DR-4173 | 2014-01-05to 2014-01-09  2014-04-22 Severe winter storm and PA, HMGP
snowstorm

DR-4515 = 2020-01-20 to Present 2020-04-03 COVID-19 Pandemic IH, PA

Table key:

e PA — Public Assistance Program

e |A—Individual Assistance Program

e |H-Individual and Household Assistance Program
e HMGP — Hazard Mitigation Grant Program

2023 MULTI HAZARD MITIGATION PLAN 37



MORGAN COUNTY

Steuben

LaGrange
'st.Joseph | L Fikhart

ool Dekab)
&t
U7 oo
tpp | G R

| iabash N Huntington|
Cass || Miami wels] L Adams)

-Benton
(Carroll

lackford
Howard| {Grant ]
Tippecanoe E
@i!!:‘.lil w

Madison | Randolph]

(ontgomery M Goone IR 2 )

| Hancock >

o LFaretie

DED 2oEm | S

Decatr)
o | EED [

Number of

Federal Disaster Declarations
from 2000 to 2021
[Posey Rvarterserar) [ Jo
Vanderburgh W
13
I 46

-
B 012

Figure 23. Disaster Declarations for Indiana
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Figure 24 provides a breakdown of the public assistance to Morgan County.
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Figure 24. Indiana Disaster Public Assistance for Morgan County (2008-2018)

The type of payments following a disaster help with ranking the severity of disasters and a
guide to developing mitigation activities and projects. Indiana highway departments have
claimed significant damages from flooding and fluvial erosion, and rural electrical cooperatives
have historically been vulnerable to ice storms and high winds.

4.1.4 Other Disaster Relief

In addition to potential state funding, homeowners and businesses can be eligible for low-
interest and long-term loans through the U.S. Small Business Administration (SBA). SBA was
created in 1953 as an independent agency of the federal government to aid, counsel, assist, and
protect the interests of small business concerns. The program also provides low-interest, long-
term disaster loans to businesses of all sizes, private nonprofit organizations, homeowners, and
renters following a declared disaster. The loans can also provide resources for homeowner
associations, planned unit developments, co-ops, condominiums, and other common-interest
developments. SBA disaster loans can be used to repair or replace the following items damaged
or destroyed in a declared disaster: real estate, personal property, machinery and equipment,
and inventory and business assets.

Through the disaster loan program, SBA provides loan data, including FEMA and SBA disaster
numbers, type (business or home), year, and various reporting amounts on the verified and
approved amount of real estate and contents. Table 8 outlines the SBA data for the county.
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Table 8. SBA Declaration Data for Morgan County

Year FEMA SBA Community Total Type Total Total
Declaration  Disaster Number Verified Approved
Number Zip Codes Loss Loan
Declared Amount
2004 1520DR IN-LO162 Monrovia 1 Home $118,932 $96,800
2005 | 1573 IN-00001 | Paragon 1  Home $117,835 $92,800
Gosport,
Martinsville,
2008 | 1766 IN-00019 | Monrovia 6 Home  $19,372,770 $11,056,600
Mooresville,
Morgantown,
Paragon
Martinsville,
2008 1766 IN-00019 Morgantown, 3 | Business $6,023,538 $3,243,400
Paragon
2015 IN-000s5  Martinsville, 2 Home $517,124  $303,200
Mooresville
2015 IN-000s5  Martinsville 2 Business ~ $63225  $59,700
Mooresville
2019 IN-00065 | Martinsville 1 Business - S0

4.1.5 Hazard Ranking

The Calculated Priority Rating Index (CPRI) is a process that evaluates the probability,
consequence, warning time, and duration of a hazard to develop a hazard priority rank. The
committee drew on the natural probability and impact ranked in the county’s previous MHMP,
the most recent CPRI assessment, community input from the hazard risk and probability survey
in which communities were provided NCEI data summaries and the previous CPRI scores, and
discussion from meeting two when developing a consensus on the hazard priority for the
county for the purposes of this plan.

The following formula and table provide information on the weighted factors considered when
determining a CPRI score for each hazard.

CPRI Risk Factor Score = [(Probability*.45) + (Consequence*.30) + (Warning Time*.15) + (Duration*.10)]
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Table 9. Summary of Calculated Priority Risk Index (CPRI) Categories and Risk Levels

MORGAN COUNTY

CPRI
Category

DEGREE OF RISK

Level ID

Description

Index
Value

Assigned
Weighting
Factor

Probability

Unlikely

Extremely rare with no documented history of occurrences or
events. Annual probability of less than 0.001

Possible

Rare occurrences with at least one documented or anecdotal
historic event. Annual probability that is between 0.01 and
0.001.

Likely

Occasional occurrences with at least two or more documented
historic events. Annual probability that is between 0.1 and
0.01.

Highly Likely

Frequent events with a well-documented history of
occurrence. Annual probability that is greater than 0.1.

45%

Consequence

Negligible

Negligible property damages (less than 5% of critical and non-
critical facilities and infrastructure). Injuries or illnesses are
treatable with first aid and there are no deaths. Negligible
quality of life lost. Shutdown of critical facilities for less than 24
hours.

Limited

Slight property damages (greater than 5% and less than 25%
of critical and non-critical facilities and infrastructure). Injuries
or illnesses do not result in permanent disability and there are
no deaths. Moderate quality of life lost. Shut down of critical
facilities for more than 1 day and less than 1 week.

Critical

Moderate property damages (greater than 25% and less than
50% of critical and non-critical facilities and infrastructure).
Injuries or ilinesses result in permanent disability and at least
one death. Shut down of critical facilities for more than 1 week
and less than 1 month.

Catastrophic

Severe property damages (greater than 50% of critical and
non-critical facilities and infrastructure). Injuries or illnesses
result in permanent disability and multiple deaths. Shut down
of critical facilities for more than 1 month.

30%

Warning
Time

Less than 6 hours

6 to 12 hours

12 to 24 hours

More than 24 hours

15%

Duration

Less than 6 hours

Less than 24 hours

Less than one week

More than one week

AW IN|FP (PN ]W >

10%

e Probability — a guide to predict how often a random event will occur. Annual
probabilities are expressed between 0.001 or less (low) up to 1 (high). An annual
probability of 1 predicts that a natural hazard will occur at least once per year.

e Consequence/Impact — indicates the impact to a community through potential
fatalities, injuries, property losses, and/or losses of services. The vulnerability
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assessment gives information that is helpful in making this determination for each
community.

e Warning Time — plays a factor in the ability to prepare for a potential disaster and to
warn the public. The assumption is that more warning time allows for more emergency
preparations and public information.

e Duration —relates to the span of time local, state, and/or federal assistance will be
necessary to prepare, respond, and recover from a potential disaster event.

Table 10 displays the county’s CPRI results for each hazard and their resultant rank.

Table 10. Calculated Priority Risk Index for Morgan County

Natural Hazards Probability Consequence  Warning Time Duration Risk Factor
Tornadoes 4 - Highly Likely | 4 - Catastrophic 4 - <6 hours 4 ->1 week 4
Harmful Organisms 4 - Highly Likely | 4 - Catastrophic 3-6-12 hours 4 ->1 week 3.85
Hazmat Incident 4 - Highly Likely | 3 - Critical 4 - <6 hours 4 ->1 week 3.7
Summer Storms 4 - Highly Likely | 3 - Critical 3-6-12 hours 2 - <24 hours 3.35
Flash Flooding 3 - Likely 3 - Critical 4 - <6 hours 3 -<1 week 3.15
Flooding 3 - Likely 3 - Critical 4 -<6 hours 3 -<1week 3.15
Wildfire 3 - Likely 3 - Critical 4 - <6 hours 2 - <24 hours 3.05
Winter Storm 3 - Likely 3 - Critical 2-12-24 hours | 3-<1week 2.85
Dam Failure 2 - Possible 3 - Critical 4 - <6 hours 2 - <24 hours 2.6
Levee Failure 2 - Possible 3 - Critical 4 - <6 hours 2 - <24 hours 2.6
Earthquake 2 - Possible 2 - Limited 4 -<6 hours 4->1 week 2.5
Extreme
Temperatures 3 - Likely 2 - Limited 1->24 hours 4 ->1 week 2.5
Ground Failure 2 - Possible 2 - Limited 4 - <6 hours 4 ->1 week 2.5
Drought 2 - Possible 2 - Limited 1->24 hours 4 ->1 week 2.05

The ranking methodology in the previous Morgan County plan differs from the current
methodology. The previous plan marked Tornado, Flood, Flash Flood, and Severe
Thunderstorms as severe hazard risks. The only noticeable change in the current hazard rank is
in the elevation of rank for Harmful Organisms and Hazmat Incidents, and the lowered rank for
Summer Storms and Flooding.

4.1.6 Hazard Risk Assessment by Jurisdiction

The risk assessments identify the characteristics and potential consequences of a disaster, how
much of the community could be affected by a disaster, and the impact on community assets.
While some hazards are widespread and will impact communities similarly (e.g., winter storms),
others are localized, leaving certain communities at greater risk than others (e.g., flash flooding,
exposure to a particular high-risk dam). The following table illustrates each community’s risk to
flooding/flash flooding, dam/levee failure, hazardous materials incidents, and ground failure
and are highlighted within the risk assessment.
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Table 11. Localized Hazards for Incorporated Jurisdictions

Flooding

Dam Failure

Levee
Failure

MORGAN COUNTY

Hazardous
Incident

Ground
Failure

Morgan
County
Martinsville
Bethany
Brooklyn
Monrovia
Mooresville
Morgantown
Paragon
Eminence
Community
SC
Martinsville
Schools
Monroe-
Gregg SC
Mooresville
Consolidated
SC

Soil & Water
Conservation
District

Likely

Likely
Likely
Likely
Possible
Likely
Possible
Likely
Possible

Highly Likely
Likely

Highly Likely

Highly Likely

Highly Likely

Likely
Likely
Likely
Likely
Likely
Likely
Likely
Likely

Highly Likely
Likely

Likely

Highly Likely

Possible

Possible
Unlikely
Unlikely
Possible
Unlikely
Unlikely
Unlikely
Unlikely

Likely
Possible

Possible

Likely

Possible

Possible
Unlikely
Unlikely
Unlikely
Possible
Unlikely
Unlikely
Unlikely

Likely
Possible

Possible

Likely

Highly Likely

Highly Likely
Possible
Likely
Highly Likely
Highly Likely
Likely

Likely

Likely

Likely
Highly Likely

Likely

Highly Likely

Possible

Possible
Unlikely
Unlikely
Unlikely
Possible
Unlikely
Unlikely
Unlikely

Possible
Possible

Possible

Likely

In addition to participation from each incorporated jurisdiction within Morgan County, four
school corporations and the Soil and Water Conservation District participated in the plan

update process. Their facilities are spread across all of Morgan County and as such,

representatives from each school corporation ranked their overall vulnerability to hazards on a

county basis. An elementary school fell within the 100-year flood, which is mapped in section

4.3.1 of this plan. Any hypothetical hazard boundaries created for the risk analysis are mapped
in sections 4.3.2 through 4.3.11. As part of the comprehensive risk analysis, essential and

critical facilities are examined and mapped if they fall within the hypothetical boundary. Any

school facilities for the various school corporations would have been mapped under the hazard

if applicable. In general, the school facilities face the same vulnerability to hazards as Morgan

County.
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4.2 Vulnerability Assessment

4.2.1 Asset Inventory

The vulnerability assessment builds upon the previously developed hazard information by
identifying the community assets and development trends. Determining the hazard rank is
pertinent to determining the area of vulnerability. The county infrastructure and facilities
inventories are a critical part of understanding the vulnerability at risk of exposure to a hazard
event.

The assets presented in the analysis results are broken into two main groupings, Facilities
Inventory and Building Inventory. The facilities inventory is reviewed and updated by the
county before the analysis begins. The building inventory is created by the analysis team using
assessor data combined with either parcel centroids or building footprints depending on what
was provided by the county. The creation and update process for these two asset groups are
described below.

4.2.1.1 Facilities Inventory

Of the approximately 15 facility categories, five are essential: schools, police and fire stations,
medical facilities and emergency operation center(s). The remaining facilities are referred to as
critical and include a variety of facility types that are critical to the everyday operations of the
county. The local planning team updates these critical facilities using the previous plan GIS data
as the starting point. The facilities and their counts for the county are listed in Table 12. At the
beginning of the planning process these facilities were reviewed by the planning team and
updates were provided as needed to the analysis team. These updated facilities are provided to
the county as well as being maintained in a statewide database by The Polis Center.

Table 12. Localized Hazards for Incorporated Jurisdictions

Facility Type Number of Facilities ‘
Care Facilities 27
Emergency Operations Centers 1
Fire Stations 17
Police Stations 6
Schools 28

4.2.1.2 Building Inventory

In 2018, Microsoft released 125 million building footprints for the United States that were
generated from imagery using machine learning
(https://github.com/Microsoft/USBuildingFootprints) and in 2021, Microsoft released an
updated nationwide dataset. This data is licensed through the Open Data Commons Open
Database License. The Polis Center extracted the building footprints for the state of Indiana and
created point centroids of each building. Each building centroid was then joined spatially to the
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state’s land parcels provided by the Indiana Geographic Information Office in March 2021. This
process provided the parcel identifier for each building and was then linked to the statewide
Real Property Tax Assessment Data provided by the Indiana Department of Local Government
Finance (IDLGF) from late 2020. Indiana counties annually submit an extract of property
appraisal data to the IDLGF that contains detailed building information such as square footage,
construction type, year built, foundation type, and building replacement cost. The IDLGF data
allows Polis to identify the occupancy class of each building based on the parcel within which it
is located. Approximately 1% of the buildings were not located in a parcel and were not
included. Table 13 provides the summary of building counts & replacement costs joined to the
IDLGF data for White County summarized by occupancy type. NOTE: The assessor records often
do not include nontaxable parcels and associated building improvements; therefore, the total
number of buildings and the building replacement costs for government, religious/non-profit,
and education may be underestimated.

Table 13. Building Counts and Estimated Replacement Costs for Morgan County

Occupancy Code Count Replacement Cost
'Residentiall 25306 $4,989,591,846
Commercial 1,001 $2,061,524,261
Industrial 185 $606,757,732
Agriculture 2,504 $640,360,874
Religious 245 $814,310,777
Government 152 $158,077,689
Education 46 $288,173,479
Total 29,439 $9,558,796,661

4.2.2 Hazus-MH

Potential impacts from flooding and earthquake hazards were quantified using FEMA’s Hazus-
MH Risk Assessment tool (https://www.fema.gov/hazus) and other forms of Geographic
Information Systems (GIS) analysis that leveraged this data.

It is important to note that Hazus-MH is not a substitute for detailed engineering studies.
Rather, it serves as a planning aid for communities interested in assessing their risk to flood,
earthquake, and hurricane-related hazards. This documentation does not provide full details on
the processes and procedures completed in the development of this project.

4.2.3 Past and Future Development

Recent or proposed development, especially in Special Flood Hazard Areas (SFHAs), must be
carefully evaluated to ensure that no adverse impacts occur as a result. Development, whether
it is a 100-lot subdivision or a single lot big box commercial outlet, can result in large amounts
of fill and other material being deposited in flood storage areas or other vulnerable locations.
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As the county’s population shifts and develops, the residential and urban areas may extend
further into the county, placing more pressure on existing transportation and utility
infrastructure while increasing the rate of farmland conversion. Morgan County addresses
specific mitigation strategies in Chapter 5 to alleviate such issues.

Because Morgan County is vulnerable to a variety of natural and technological threats, the
county government, in partnership with the state government, is committed to preparing for
the management of these type of events for better emergency management and county
response.

According to the Indiana Department of Local Government Finance, 4,118 of Morgan County’s
parcels have experience some sort of construction since 2015. Of those, 316 or 7.7% are
located within the special flood hazard areas (see section 4.3.1). While this construction might
have increased the vulnerability of the county to those hazards, they are only a small portion of
the recent years’ development. Other analyses revealed that 136 or 3.3% are in the tornado
path area (see section 4.3.4), and 474 or 11.5% in the toxic plume area (see section 4.3.8).

4.3 Hazard Profiles

The following hazard profiles outline the hazard risk exposure for the county. The hazard is first
described and then reviewed in the historical context of the county. In many cases, an analysis
subsequently follows the hazard context that analyzes the facility and building inventory risk.

4.3.1 Flash Flood and Riverine Flood
4.3.1.1 Hazard Definition for Flooding

Flooding is a significant natural hazard throughout the US. The type, magnitude, and severity of
flooding are functions of the amount and distribution of precipitation over a given area, the
rate at which precipitation infiltrates the ground, the geometry of the catchment, and flow
dynamics and conditions in and along the river channel. Floods in Morgan County can be
classified as one of two types: flash floods or riverine floods, which are both common in
Indiana.

Flash floods generally occur in the upper parts of drainage basins and are generally
characterized by periods of intense rainfall over a short duration. These floods arise with very
little warning and often result in locally intense damage and, sometimes, loss of life due to the
high energy of the flowing water. Flood waters can snap trees, topple buildings, and easily
move large boulders or other structures. Six inches of rushing water can upend a person, while
another 18 inches might carry off a car. Generally, flash floods cause damage over relatively
localized areas, but they can be quite severe in the areas in which they occur. Urban flooding is
a type of flash flood. Urban flooding involves the overflow of storm drain systems and can be
the result of inadequate drainage combined with heavy rainfall or rapid snowmelt. Flash floods
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can occur at any time of the year in Indiana, but they are most common in the spring and

summer months.

Riverine floods refer to floods on large rivers at locations with large upstream catchments.
Riverine floods are typically associated with precipitation events that are of relatively long
duration and occur over large areas. Flooding on small tributary streams may be limited, but
the contribution of increased runoff may result in a large flood downstream. The lag time
between precipitation and time of the flood peak is much longer for riverine floods than for
flash floods, generally providing ample warning for people to move to safe locations and, to
some extent, secure property against damage. Riverine flooding on the large rivers of Indiana

generally occurs during

either the spring or summer.

4.3.1.2 Stream Gauges

The USGS, in cooperation with many state agencies and local utility and surveyor offices, help
maintain stream gages, which provide the capability to obtain estimates of the amount of water
flowing in streams and rivers. IDNR and IDEM use the stream gage data for water quantity and
quality measurements. Local public safety officials use the data at these sites, along with the
resources from the NWS, to determine emergency management needs during periods of heavy
rainfall. The location of stream gages in the county are shown in Figure 25.

Morgan County

USGS Stream Gauges
NCEI Weather Stations

Legend

& USGS Stream Gauge
¢ Weather Station
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Figure 25. USGS Stream Gages and NCEl Weather Stations
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4.3.1.3 Flood History in Morgan County

Morgan County has experienced a total of 59 flooding events since 1996. From 2009 through
2020 there have been 6 reported incidents of flash flooding and 13 reports of flooding. A flash
flood event on December 21, 2013, led to several homes in Martinsville being inundated, and at
least 17 having to be evacuated. A flash flood event on July 12, 2015, led to several water
rescues and home evacuations in Mooresville, and caused $80,000 in damages. A combination
of areal and flash flooding occurred on April 3, 2018, leading to several closed roads and an
evacuation of the Royal Motel near the Martinsville Airport. A flash flood event impacted much
of the county- especially the northern portion- on June 19, 2021, leading to several water
rescues and inundated homes and caused $100,000 in damages. Additional details for NCEI
events are included in Appendix C.

The Morgan County Planning team answered a mitigation strategy worksheet to help identify
problem areas in the county for each hazard type. The team stated that many flooding
problems in the county were due to the terrain issues and the White River floodplain. These
survey answers can be found in Appendix F.

4.3.1.4 Geographic Location for Flooding

Most river flooding occurs in early spring and is the result of excessive rainfall and/or the
combination of rainfall and snowmelt. Severe thunderstorms may cause flooding during the
summer or fall but tend to be localized. According to the Morgan County Flood Insurance Study
(FIS), major flooding in the county primarily occurs along the White Lick Creek valley, and West
Fork White River valley.

Flash floods, brief heavy flows in small streams or normally dry creek beds, also occur within
the county. Flash flooding is typically characterized by high-velocity water, often carrying large
amounts of debris. Urban flooding involves the overflow of storm drain systems and is typically
the result of inadequate drainage following heavy rainfall or rapid snowmelt.

4.3.1.5 Hazard Extent for Flooding

The Special Flood Hazard Areas (SFHA) are defined as the areas that will be inundated by the
flood event having a 1% chance of being equaled or exceeded in any given year. The 1% annual
chance flood is also referred to as the base flood or 100-year flood. The SFHAs in Morgan
County are identified in Figure 26.
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Figure 26. Special Flood Hazard Areas (SFHA) in Morgan County

NFIP Analysis

If a structure is in a high-risk area, the 1% annual chance flood hazard, and the owner has a
mortgage, they are required to purchase flood insurance through a federally regulated or
insured lender. Flood insurance is not federally required in moderate- to low-risk areas, but it is
still a good idea. The National Flood Insurance Program (NFIP) is a program in which, if a
community enforces a floodplain management ordinance, the federal government will make

flood insurance available to protect against flood loss.

Since the NFIP plays such a vital role in mitigating flood risk, understanding the status of hazard
maps and reported losses occurring can provide insight on new strategies to mitigate the
impacts and losses of future events. The communities in Morgan County that participate in the
NFIP, their NFIP number, current effective map date, and program entry date are provided in

Table 14.

Table 14. NFIP Participation and Mapping Dates

NFIP Community NFIP Number Effective Map Date Join Date
Morgan County 180176 10/2/2014 6/1/1981
Brooklyn 180402 10/2/2014 9/17/1980
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NFIP Community NFIP Number Effective Map Date  Join Date

Martinsville 180177 10/2/2014 12/4/1979
Mooresville 180334 10/2/2014 9/5/1979
Morgantown 180178 10/2/2014 5/25/1978
Paragon 180338 10/2/2014 12/10/1978
Bethany - - -

Monrovia - - -

FEMA provides annual funding through the National Flood Insurance Fund (NFIF) to reduce the
risk of flood damage to existing buildings and infrastructure. This grant is the Flood Mitigation
Assistance (FMA). The long-term goal is to significantly reduce or eliminate claims under the
NFIP through mitigation activities.

FEMA defines a repetitive loss structure as a structure covered by a contract of flood insurance
issued under the National Flood Insurance Program (NFIP), which has suffered flood loss
damage on two occasions during a 10-year period that ends on the date of the second loss, in
which the cost to repair the flood damage is 25% of the market value of the structure at the
time of each flood loss.

The Indiana State NFIP Coordinator and FEMA Region V were contacted to determine the
location of repetitive loss structures. FEMA Region V reported 4 repetitive structures in
Martinsville, 5 in Mooresville, and 15 in unincorporated areas of Morgan County. Table 15
documents the Morgan County repetitive losses as of 7/7/2022.

Table 15. Repetitive Losses for Morgan County

Morgan County Martinsville Mooresville
Repetitive Loss Properties 15 4 5
Total Losses 37 10 20
Total Building Payments $774,638 $289,253 $267,758
Total Contents Payments $167,137 $27,749 $185,925
Single Family 14 4 1
Two-Four Family 0 0 0
Non-Residential Business 1 0 2
Other Residential 0 0 0
Other Non-Residential 0 0 2

To help understand flood risk, the total structures in the SFHA are compared to the total
number of policies in the community. This is based on approximate building locations, and
therefore should not be used as an absolute comparison. However, this information may be
used to target further mitigation through further engagement with the NFIP. In addition, this
may be a tool to help understand if there would be an interest in becoming involved in a
discount program with the Community Rating System (CRS). Table 16 provides a comparison of
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number of buildings in the 1% flood probability boundary to the number of policies as of
6/30/2022, and then provides a percent of insured structures represented by those policies.
The last column in the table provides an estimate of the exposure that is insured.

Table 16. Comparison of Estimated Building Exposure to Insured Buildings

Community  Buildings in Exposure of Number Value of Approximate Approximate
100 Year Buildings in of Insurance % Buildings % Exposure
Floodplain'! Floodplain Policies Claims/Pmts Insured Insured

Morgan 319 $106,356,001 87  $22,798,600 27% 21%
County
Martinsville 152 $111,279,698 92 | $27,063,900 61% 24%
Bethany - - - - - -
Brooklyn 10 $11,041,453 5 $1,980,000 50% 18%
Monrovia - - - - - -
Mooresville 34 $69,309,897 17 = $6,901,200 50% 10%
Morgantown 2 $353,181 1 $29,000 50% 8%
Paragon - - 2 $525,000 - -
Unknown - - 3 $799,000 - -

4.3.1.6 Risk Identification for Flood Hazard

In Meeting #2, the planning team determined that the probability of flooding and flash flooding
is likely with critical consequences. Flooding and flash flooding both have a warning time of less
than 6 hours. Flooding and flash flooding’s duration was determined to be less than 1 week.
The calculated CPRI for flooding is 3.15, while the CPRI for flash flooding is 3.05.

4.3.1.7 Vulnerability Analysis for Flash Flooding

Flash flooding could affect any location within this jurisdiction; therefore, the entire county’s
population and buildings are vulnerable to a flash flood. These structures can expect the same
impacts as discussed in a riverine flood. However, of the 16 reported flash flooding events since
2008 in Morgan County, half were reported in the City of Martinsville.

4.3.1.8 Hazus-MH Analysis Using 100 Year (1% chance) Flood Boundary

Hazus-MH was used to estimate the damages incurred for a 1% annual chance flood event in
Morgan County using the SFHA and a 10-meter DEM (digital elevation model) to create a flood
depth grid. Hazus-MH was then used to perform a user-defined facility (UDF) analysis of
Morgan County. The UDFs were defined by intersecting the Hazus-MH generated flood depth
grid with the Morgan County building inventory. These data were then analyzed to determine

[1] The count and exposure of buildings in the floodplain reported in this table is based on an account of all
structures in the floodplain that were represented in the county property assessment data.
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the depth of water at the location of each building point and then related to depth damage
curves to determine the building losses for each structure.

Hazus-MH estimates the SFHAs would damage 517 buildings county-wide at a cost of over $77
million. In the modeled scenario, the unincorporated areas of Morgan County contained the
most damaged buildings with 319 buildings damaged at a cost of almost $48 million. The total
estimated numbers and cost of damaged buildings by community are given in Table 17 and
Table 18. Figure 27 depicts the Morgan County buildings that fall within the SFHA. Figure 28
through Figure 31 display community maps of buildings that fall within the SFHA.

Table 17. Estimated Number of Buildings Damaged by Community and Occupancy Class

Morgan

County
Agricultural 77
Commercial 16
Educational 1
Government 14
Industrial 18
Religious 4
Residential 189
Total 319

Martinsville

125
152

Brooklyn

10

Mooresville

Table 18. Estimated Cost of Buildings Damaged by Community and Occupancy Class

Morgan

County
Agricultural $9,096,577.55
Commercial = $11,350,676.69
Educational $145,568.16
Government $934,092.45
Industrial $8,140,866.51
Religious $374,769.05
Residential = $17,772,176.46
Total $47,814,726.86

Martinsville

$4,940,715.54
$210,265.12

$309,616.35
$9,322,211.84
$14,782,808.85

Brooklyn

$524,594.49
$524,594.49

Mooresville

$11,744,714.73
$159,487.41
$1,458,946.32
$1,139,171.26
$14,502,319.72

Morgantown

Morgantown

$124,899.78

$85,344.62
$210,244.40
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Figure 27. Estimated Buildings Damaged in SFHA (Morgan County)
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Figure 28. Estimated Buildings Damaged in SFHA (City of Martinsville)
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Figure 29. Estimated Buildings Damaged in SFHA (Town of Brooklyn)
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Figure 30. Estimated Buildings Damaged in SFHA (Town of Mooresville)
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Figure 31. Estimated Buildings Damaged in SFHA (Town of Morgantown)
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Overlay Analysis of Essential Facilities

MORGAN COUNTY

Essential and other critical facilities can become damaged during the 1% annual chance flood.
Damages to these types of facilities can severely impact the ability of the community to
respond and recover from disasters. Damaged facilities located within towns or cities have been

mapped in the following figures. In Morgan County, one school and three care facilities are
located within the Special Flood Hazard Area.
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Figure 32. School in SFHA (Town of Brooklyn)
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Figure 34. Care Facility in SFHA (City of Martinsville)
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4.3.1.9 IDNR Best Available Data Layer

The IDNR’s Division of Water created a dataset for Indiana that incorporates the detailed-level
floodplain data in the FEMA FIRMs and enhanced it with a lower level, but still quality,
floodplain data for most of all streams in the state known as the “best available” floodplain
layer. FEMA’s dataset remains the official dataset of the NFIP; the “best available” layer assists
in floodplain management applications and determining limits of jurisdiction for the Indiana
Flood Control Act. The map in Figure 35 was created using the best available data layer from
IDNR along with the county’s building inventory. To show the possible buildings affected in the
best available layer, only the buildings within the flood boundary have been mapped. A
comparison of the buildings located within the flood boundary for both the regulated SFHA and
the DNR best available data are listed in Table 19.

Table 19. Estimated Number of Buildings Damaged by Community and Occupancy Class

FEMA DNR Best

SFHA Available
Agricultural 80 80
Commercial 59 61
Educational 3 3
Government 16 16
Industrial 23 25
Religious 6 6
Residential 347 491
Total 534 682
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4.3.1.10 Community Development Trends and Future Vulnerability

Controlling floodplain development is the key to reducing flood-related damages. Areas with
recent development within the county may be more vulnerable to drainage issues. Storm drains
and sewer systems are usually most susceptible. Damage to these can cause the backup of
water, sewage, and debris into homes and basements, causing structural and mechanical
damage as well as creating public health hazards and unsanitary conditions.

Another key strategy in natural hazard mitigation is the conversion of frequently flooded land
to wetlands. Wetlands promote human well-being in many ways including improvements to
water purification, increased water supply, climate regulation, flood regulation, and
opportunities for recreation and tourism. According to a report by the US EPA, a one-acre
wetland can store approximately three-acre feet of water, which is equal to one million gallons.
Furthermore, trees and other wetland vegetation slow the speed of flood waters, ultimately
lowering flood heights and naturally mitigating potential flood-related destruction.

Flash flooding could affect any location within this jurisdiction; therefore, the entire county’s
population and buildings are vulnerable to a flash flood. These structures can expect the same
impacts as discussed in a riverine flood.

4.3.1.11 Relationship to other Hazards

Severe storms and blizzards — Summer storms lead to logjams, and snowmelt can contribute to
flooding and, under the right circumstances, flash flooding.

Dam Failure — Flood events can compromise the structural integrity of dams.

Public Health — Public health can be affected as a result of wastewater spills due to flooding or
power failures.

Water Main Breaks — Surges in water pressure as a result of water pumps starting after power
outages can lead to water main breaks.

4.3.2 Earthquake
4.3.2.1 Hazard Definition for Earthquake

An earthquake is a sudden, rapid shaking of the earth caused by the breaking and shifting of
rock beneath the earth's surface. For hundreds of millions of years, the forces of plate tectonics
have shaped Earth as the huge plates that form the Earth's surface move slowly over, under,
and past each other. Sometimes the movement is gradual. At other times, the plates are locked
together, unable to release the accumulating energy. When the accumulated energy grows
strong enough, the plates break free, causing the ground to shake. Ninety-five percent of
earthquakes occur at the plate boundaries; however, some earthquakes occur in the middle of
plates, as is the case for seismic zones in the Midwestern US.
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Ground shaking and tremors from strong earthquakes can collapse buildings and bridges;
disrupt gas, electric, and communication (e.g., phone, cable, Internet) services; and sometimes
trigger landslides, flash floods, and fires. Buildings with foundations resting on unconsolidated
landfill and other unstable soil and trailers or homes not tied to their foundations are at risk
because they can be shaken off their mountings during an earthquake. When an earthquake
occurs in a populated area, it may cause deaths, injuries, and extensive property damage.
Magnitude, which is determined from measurements on seismographs, measures the energy released at the source

of the earthquake. Intensity measures the strength of shaking produced by the earthquake at a certain location and
is determined from effects on people, human structures, and the natural environment. Table 20 and
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Table 21 list earthquake magnitudes and their corresponding intensities.

Table 20. Abbreviated Modified Mercalli Intensity Scale

Intensity
|
1l
n

Vi

Vil

VI

Xl
Xil

Description
Not felt except by a very few under especially favorable conditions.
Felt only by a few persons at rest, especially on upper floors of buildings.
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many
people do not recognize it as an earthquake. Standing motor cars may rock slightly.
Vibrations similar to the passing of a truck. Duration estimated.
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes,
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking
building. Standing motor cars rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster.
Damage slight.
Damage negligible in buildings of good design and construction; slight to moderate in well-
built ordinary structures; considerable damage in poorly built or badly designed structures;
some chimneys broken.
Damage slight in specially designed structures; considerable damage in ordinary
substantial buildings with partial collapse. Damage great in poorly built structures. Fall of
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.
Damage considerable in specially designed structures; well-designed frame structures
thrown out of plumb. Damage great in substantial buildings, with partial collapse. Buildings
shifted off foundations.
Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.
Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.
Damage total. Lines of sight and level are distorted. Objects thrown into the air.
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Table 21. Earthquake Magnitude vs. Modified Mercalli Intensity Scale

3.0-3.9 =1l
4.0-4.9 V-V
5.0-5.9 VI-VIl
6.0-6.9 VII=1X
7.0 and higher VIl or higher

4.3.2.2 Earthquake History in Morgan County

The most seismically active area in the Central US is referred to as the New Madrid Seismic
Zone. Scientists have learned that the New Madrid fault system may not be the only fault
system in the central US capable of producing damaging earthquakes. The Wabash Valley Fault
System in Indiana shows evidence of large earthquakes in its geologic history, and there may be
other currently unidentified faults that could produce strong earthquakes.

At least 47 earthquakes, M3.0 or greater, have occurred in Indiana since 1817. The last such
event in Indiana was a M3.8 centered northeast of Montezuma on June 17, 2021. The most
recent earthquakes with an epicenter in Morgan County occurred in the late 1890s and early
1900s. However, in 1990, an earthquake with a 3.58 magnitude had an epicenter just west of
the Morgan County boundary. There were no reports of injuries or damages.

Most of the seismic activity in Indiana occurs in the southwestern region of the state.
Earthquakes originate just across the boundary in lllinois and can be felt in Indiana.
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4.3.2.3 Geographic Location for Earthquake

Morgan County occupies a region susceptible to two earthquake threats: the threat of an
earthquake along the New Madrid or the Wabash Valley fault systems. Return periods for large
earthquakes within the New Madrid System are estimated to be 500 years. Moderate quakes
between magnitude 5.5 and 6.0 can recur within approximately 150 years or less. The Wabash
Valley Fault System is a sleeper that threatens the southwest quadrant of the state and may
generate an earthquake large enough to cause damage as far north and east as Central
Michigan.

4.3.2.4 Hazard Extent for Earthquake

The extent of the earthquake is countywide. One of the most critical sources of information
that is required for accurate assessment of earthquake risk is soils data. A National Earthquake
Hazards Reduction Program (NEHRP) compliant soils map was used for the analysis which was
provided by IGS. The map identifies the soils most susceptible to failure and ranks their
liguefaction potential. Morgan County is primarily made up of soils ranking as moderate to high
potential for liquefaction. Some areas in the southern and central portion of the county ranked
low in probability.
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Figure 37. NEHRP State of Indiana Liquefaction Potential
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4.3.2.5 Risk Identification for Earthquake

In Meeting #2, the planning team determined that the probability of an earthquake as possible
with limited consequence. Earthquakes were determined to have a warning time of less than
six hours with a duration more than 1 week. The calculated CPRI for earthquakes in Morgan
County is 2.5.

4.3.2.6 Vulnerability Analysis for Earthquake

During an earthquake, the types of infrastructure that could be impacted include roadways,
runways, utility lines and pipes, railroads, and bridges. Because an extensive inventory of the
infrastructure is not available to this plan, it is important to emphasize that any number of
these structures could become damaged in the event of an earthquake. The impacts to these
structures include broken, failed, or impassable roadways and runways; broken or failed utility
lines, such as loss of power or gas to a community; and railway failure from broken or
impassable tracks. Bridges also could fail or become impassable, causing traffic risks, and ports
could be damaged, which would limit the shipment of goods. Typical scenarios are described to
gauge the anticipated impacts of earthquakes in the county in terms of numbers and types of
buildings and infrastructure.

The Hazus-MH Earthquake Analysis model estimates damages and losses to buildings, lifelines,
and essential facilities from deterministic and probabilistic scenarios.

The building damage total loss amount is developed by the building inventory attributes inputs.
Depending on the material of construction, type of foundation, year of construction the
expense in rebuilding the expense will be affected.

Three events were modeled. The first scenario is the New Madrid Scenario. This event
represents a large-magnitude, high-impact regional event situated in the Mississippi Valley
region approximately 100 miles from the southwestern corner of the state. The magnitude of
this event (M7.6) approximates the size of the largest of the three earthquakes in the 1811-
1812 New Madrid sequence. The second scenario is the Wabash Valley Scenario. This event
represents a “worst case” scenario of a large-magnitude (M7.3) event occurring along the
Wabash Valley fault system, just outside the state of Indiana in southeastern lllinois. The model
uses a liquefaction data map to account for the local soil conditions for estimating ground
motion and liquefaction. The third scenario is a 500-year probabilistic scenario, which seeks to
represent the cumulative hazard facing each area of the state based on a probabilistic
likelihood of ground shaking associated with all the sources that could potentially affect a given
area. In principle, this analysis evaluates the average impacts of a multitude of possible
earthquake sources with a magnitude that would be typical of that expected for a 500-year
return.
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Table 22, Building Damage Summary by Earthquake Event, displays damages for all three
scenarios run by Hazus-MH. In addition to the dollar amount of building losses, the table
displays the number of buildings damaged and to what extent. Figure 38 through Figure 40
display the Earthquake Scenarios total building losses for each scenario broken down by census
tract.

Table 22. Building Damage Summary by Earthquake Event

Scenario Building Loss in Dollars Moderate Extensive Complete
New Madrid (M7.6) $1,730,000 13 0 0
Wabash Valley (M7.3) $25,580,000 114 7 0
Probabilistic (500-Year) $9,160,000 42 2 0
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Figure 38. New Madrid Earthquake Scenario — Total Building Losses
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Figure 39. Wabash Valley Earthquake Scenario — Total Building Losses
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Figure 40. 500-Year Probabilistic Earthquake Scenario — Total Building Losses
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Building losses account for only a portion of the total economic impact that could be realized
from the modeled scenarios. Additional building related impacts could include lost wages,
rental income, and other elements of business interruption; damages to building contents,
social impacts.

4.3.2.7 Community Development Trends and Future Vulnerability

Community development will occur outside of the low-lying areas in floodplains with a water
table within five feet of grade that is susceptible to liquefaction. New construction, especially
critical facilities, will accommodate earthquake mitigation design standards.

The possibility of the occurrence of a catastrophic earthquake in the central and eastern United
States is real as evidenced by history and described through this section. The impacts of
significant earthquakes affect large area, terminating public services and systems needed to aid
the suffering and displaced. These impaired systems are interrelated in the hardest struck
zones. Power lines, water and sanitary lines, and public communications may be lost; highway,
railways, rivers, and ports may not allow transportation to the affected region. Furthermore,
essential facilities such as fire and police departments and hospitals, may be disrupted if not
previously improved to resist earthquakes.

As with hurricanes, mass relocation may be necessary, but the residents who are suffering from
the earthquake can neither leave the heavily impacted areas nor receive aid or even
communication in the aftermath of a significant event.

4.3.2.8 Relationship to other Hazards

Ground Failure — According to the National Academies of Sciences Engineering Medicine, the
major cause of earthquake damage is ground failure. Some ground failures induced by
earthquake are the result of liquefaction of saturated sands and silts, the weakening of
sensitive clays, or by the crumbling and breaking away of soil and rock on steep slopes. Ground
failure has been known to cause buildings to collapse and to severely hinder communication
and transportation systems.

Utility Failure — Earthquakes frequently damage utilities, particularly underground facilities, and
older storage tanks, but nearly every utility can be vulnerable to the shaking that earthquake
induce. Seismic damage to buried utilities are often influenced by ground conditions and
subsurface strain distribution. Since utilities are typically part of a larger network system,
damages to key locations in a network can potentially set off a chain reaction that affects
significant portions of the utility system. Earthquake damage to utilities can also potentially
create secondary hazards such as fires or hazmat situations since some utilities may handle
volatile or flammable substances.
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4.3.3 Ground Failure
4.3.3.1 Hazard Definition for Ground Failure

Indiana has three types of ground failure. Ground failure is a general reference to landslides,
fluvial erosion, and subsidence to include karst sinkholes, and underground coal mine collapse.

Landslides

Landslides are a serious geologic hazard common to almost every state in the US. It is estimated
that, nationally, they cause up to $2 billion in damages and from 25 to 50 deaths annually.
Globally, landslides cause billions of dollars in damage and thousands of deaths and injuries
each year.

The term landslide is a general designation for a variety of downslope movements of earth
materials. Some landslides move slowly and cause damage gradually, whereas others move so
rapidly that they can destroy property and take lives suddenly and unexpectedly. Gravity is the
force driving landslide movement. The main causes of landslides include:

e Significant ground vibration
e Slope failure due to excessive downward movement, gravity
e Groundwater table changes (often due to heavy rains)

Preventive and remedial measures include modifying the landscape of a slope, controlling the
groundwater, constructing tie backs, spreading rock nets, etc. The expansion of urban and
recreational development into hillside areas has resulted in an increasing number of properties
subject to damage because of landslides. Landslides commonly occur in connection with other
major natural disasters such as earthquakes, wildfires, and floods.

Karst

Southern Indiana has a network of underground caves formed by the natural physical
interaction of groundwater with its bedrock, forming what is known as karst landscape.
According to the Indiana Geological & Water Survey, karst topography is a distinctive type of
landscape largely shaped by the dissolving action of groundwater, which is naturally acidic, on
carbonate bedrock, which in this area is mostly limestone. This geological process, which takes
thousands of years, is characterized by unique features such as sinkholes, fissures, caves,
disappearing streams, springs, rolling topography, and underground drainage systems.
Structures built above a karst formation could potentially be subject to land subsidence and
collapse into a resulting sinkhole.

Underground Coal Mines

According to the Indiana Geological Survey’s GIS Atlas, there are areas of underground coal
mines which could lead to ground failure. Roof failure has always been a major concern in
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underground coal mining. Most underground mines in southwest Indiana are older mines since
abandoned and thus susceptible to collapse.

Fluvial Erosion

Streams naturally migrate (change course and move laterally) over time, this movement is
called a Fluvial Erosion Hazard (FEH). The rate and intensity of movement is dependent upon
many factors including drainage area, geology, and human actions. FEH represents a significant
concern in areas where human development and infrastructure, are established near natural
waterways. In mild cases, this may be seen as the gradual loss of a farm field or the
undermining of a fence row when gradual channel migration consumes private land. In more
severe cases, the FEH risk may threaten properties and/or structures to the degree that they
become uninhabitable or even lost to natural channel processes.

4.3.3.2 Ground Failure History in Morgan County

The planning team did not identify any major ground failure events including landslide and land
subsidence events.

4.3.3.3 Geographic Location for Ground Failure

The geographic location for ground failure varies depending on the type of ground failure. Karst
areas for Morgan County are mapped in Figure 41.

A 2015 study by the Indiana Geological & Water Survey determined the probability of sinkhole
formation throughout southern Indiana. Their analysis is based on the density of known
sinkholes, as well as several geologic, topographic, and hydrologic variables that indicate the
future vulnerability to sinkhole formation. Figure 42 shows the results of this study, showing
that areas with the highest probability of sinkhole development generally occur throughout
central southern Indiana, with less chance of sinkhole occurrence toward the eastern and
western parts of southern Indiana.

Underground coal mines in Morgan County are illustrated in Figure 43. There are no
underground coal mines in the county.

Figure 44 highlights streams found to be “actively migrating” which can indicate an increased
FEH risk. Actively migrating streams are found in across the county.
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Figure 41. Morgan County Karst Features
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Figure 42. Risk of Sinkhole Development
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Figure 43. Surface and Underground Coal Mines
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4.3.3.4 Hazard Extent for Ground Failure

The extent of the ground failure hazard is closely related to development near the regions that
are at risk. The extent will vary within these areas depending on the potential of elevation
change, as well as the size of the underground structure. The hazard extent of ground failure is
related to various concentrated areas as shown on the maps.

4.3.3.5 Risk Identification for Ground Failure

In Meeting #2, the planning team determined that the probability of ground failure is possible
with limited consequences. The warning time for ground failure is less than 6 hours with a
duration of more than 1 week. The calculated CPRI for ground failure is 2.5.

4.3.3.6 Vulnerability Analysis for Ground Failure

The US Geological Survey’s Landslide Overview Map of the Conterminous United States shows
two large zones in south-central Indiana as having moderate susceptibility for landslides, but
with low incidence of landslides. In contrast, the majority of northern Indiana has a very low
(less than 1.5% of the area involved) incidence of landslides and only the northwest is shown as
having a moderate level of susceptibility.

As seen in USGS Landslide Overview Map figure, Morgan County predominantly lies in the
moderate susceptibility with low landslide incidence zone.
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Figure 45. USGS Landslide Overview Map
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4.3.3.7 Community Development and Future Vulnerability

All future communities, buildings, and infrastructure will remain vulnerable to ground failure in
the areas of Morgan County where underground mine features exist, where the structures are
located near streams and rivers, and in areas of significant elevation change. In areas with
higher levels of population, the vulnerability is greater than in open areas with no infrastructure
demands. Abandoned underground mine subsidence may affect several locations within the
county; therefore, buildings and infrastructure are vulnerable to subsidence. Continued
development will occur in many of these areas. Currently, Morgan County reviews new
developments for compliance with the local zoning ordinance. Newly planned construction
should be reviewed with the historical mining maps to minimize potential subsidence structural
damage.

4.3.3.8 Relationship to other Hazards

Flooding — Flooding is typically the leading cause to ground failure, particularly along streams.
Ground failure and flooding combine to impact property and infrastructure such as roads and
bridges.

4.3.4 Summer Storms and Tornadoes
4.3.4.1 Hazard Definition for Summer Storm
Thunderstorms

Severe thunderstorms are defined as thunderstorms with one or more of the following
characteristics: strong winds, large damaging hail, or frequent lightning. Severe thunderstorms
most frequently occur in Indiana during the spring and summer but can occur any month of the
year at any time of day. A severe thunderstorm’s impacts can be localized or widespread in
nature. The National Oceanic and Atmospheric Administration’s National Weather Service
classifies a thunderstorm as severe when it meets one or more of the following criteria:

e Hail with a one-inch diameter or higher
e Wind speeds equal to or greater than 58 miles an hour
e Thunderstorms that produce a tornado

The National Weather Service does not consider lightning frequency a criterion for issuing a
severe thunderstorm warning; however, frequent and dangerous lightning is considered a
severe weather hazard. The NOAA consistently ranks lightning as one the top weather killers in
the United States.

Lightning

Lightning is caused by the discharge of electricity between clouds or between clouds and the
surface of the earth. In a thunderstorm there is a rapid gathering of particles of moisture into
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clouds and forming of large drops of rain. This gathers electric potential until the surface of the
cloud (or the enlarged water particles) is insufficient to carry the charge, and a discharge takes
place, producing a brilliant flash of light. The power of the electrical charge and intense heat
associated with lightning can electrocute on contact, split trees, ignite fires, and cause electrical
failures. Most lightning casualties occur in the summer months, during the afternoon and early
evening.

Hail

Hail is a product of a severe thunderstorm. Hail consists of layered ice particles which are
developed when strong updrafts within the storm carry water droplets above the freezing level.
They remain suspended and continue to grow larger, until their weight can no longer be
supported by the winds. The NWS uses the following descriptions when estimating hail sizes:
pea size is % inch, marble size is % inch, dime size is % inch, quarter size is 1 inch, golf ball size is
1 % inches, and baseball size is 2 % inches. Individuals who serve as volunteer “storm spotters”
for the NWS are located throughout the state and are instructed to report hail dime size (%
inch) or greater. Hailstorms can occur throughout the year; however, the months of maximum
hailstorm frequency are typically between May and August. Although hailstorms rarely cause
injury or loss of life, they can cause significant damage to property, particularly roofs and
vehicles.

Windstorms

Windstorms can and do occur in all months of the year; however, the most severe windstorms
usually occur during severe thunderstorms in the warm months. Associated with strong
thunderstorms, downbursts are severe localized downdrafts from a thunderstorm or rain
shower. This outflow of cool or colder air can create damaging winds at or near the surface.
Downburst winds can potentially cause as much damage as a small tornado and are often
confused with tornadoes due to the extensive damage that they inflict. As these downburst
winds spread out, they are frequently referred to as straight-line winds. Straight-line winds can
cause major structural and tree damage over a relatively large area.

Summer storms, including thunderstorms, hailstorms, and windstorms affect Morgan County
on an annual basis. Thunderstorms are the most common summer hazardous event in the
county, occurring primarily during the months of May through August, with the severest storms
most likely to occur from mid-May through mid-July. Typically, thunderstorms are locally
produced by cumulonimbus clouds, are always attended by lightning, and are often
accompanied by strong wind gusts, heavy rain, and sometimes hail and tornadoes.

4.3.4.2 Hazard Definition for Tornado

The Glossary of Meteorology defines a tornado as a violently rotating column of air with wind
speeds between 40-300 mph, in contact with the ground, either pendant from
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a cumuliform cloud or underneath a cumuliform cloud, and often (but not always) visible as
a funnel cloud. They develop under three scenarios: (1) along a squall line; (2) in connection
with thunderstorm squall lines during hot, humid weather; and (3) in the outer portion of a
tropical cyclone. Funnel clouds are rotating columns of air not in contact with the ground;
however, the column of air can reach the ground very quickly and become a tornado.

Since 2007, tornado strength in the United States is ranked based on the Enhanced Fujita scale
(EF scale), replacing the Fujita scale introduced in 1971. The EF scale uses similar principles to
the Fujita scale, with six categories from 0-5, based on wind estimates and damage caused by
the tornado. The EF Scale is used extensively by the NWS in investigating tornadoes (all
tornadoes are now assigned an EF Scale number), and by engineers in correlating damage to
buildings and techniques with different wind speeds caused by tornadoes.

Tornado damage curves for the Fujita Scale are shown in the following table. The approximate
width of the damage and minimum percent damage provide a better understanding of the
capabilities of the tornado funnels as the sizes increase.

Table 23. Tornado Path Widths and Damage

Enhanced Fujita Scale Path Width (feet) Maximum Expected Damage \
EF5 3,000 100%
EF4 2,400 100%
EF3 1,800 80%
EF2 1,200 50%
EF1 600 10%
EFO 300 0%

4.3.4.3 Summer Storm and Tornado History in Morgan County
Summer Storm History

The history of summer storms in Morgan County was determined by analyzing the hail, high
wind, lightning, strong wind, and thunderstorm wind events for the county in the NCEI
database. From 1966 to 2011 there were 243 summer storm-related reports. From 2012
through 2020, there have been 58 summer storm-related reports, not including reports of
tornadoes. None of these events have any reported injuries or deaths but did result in property
damage costs. A severe thunderstorm on December 23, 2015, knocked over a grain elevator
and downed several trees- winds were estimated to have been as strong as 65 knots. A
hailstorm on July 7, 2017, dropped 1.5” hailstones for 10-15 minutes, breaking several
windshields. A severe thunderstorm on March 28, 2020, brought significant damage to
Mooresville due to a microburst. Straight-line winds estimated at 75 knots damaged numerous
roofs and snapped several trees, causing $150,000 in damage. Additional NCEI events and
details about their associated impacts can be found in Appendix C. Figure 46 displays the
locations for historic hail and wind events in the county.
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Morgan County
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Figure 46. Morgan County Historic Hail and Wind Events
Tornado History

According to the NCEI there have been 14 occurrences of tornadoes within Morgan County
from 1967 to 2011. Since 2011 there have only been 2 occurrences in Morgan County, one
occurring in June of 2014 and the other taking place in April of 2020. The April 8, 2020 tornado
struck the town of Mooresville, and was given an EF1 rating. The tornado impacted the
downtown region of the town and caused significant roof and tree damage. One building in
downtown Mooresville had its roof uplifted, and others nearby also experienced structural
damage. This tornado caused $500,000 in damage and was also embedded in an area of
straight-line winds as high as 80 mph. Morgan County NCEI recorded tornadoes are identified in
Table 24. Additional details for NCEI events are included in Appendix C. Figure 47 displays
historical tornadoes for Morgan County.

Table 24. Morgan County Tornadoes*

Location or Magnitude Deaths Injuries Property Crop
County Damage DET ET:{]
Morgan Co. 7/30/1992 Tornado | F2 0 0 $25K -
Morgan Co. 7/30/1992 Tornado @ FO 0 0 - -
Morgan Co. 11/22/1992 Tornado | F3 0 0 $2.5M -
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Location or
County

Magnitude

Deaths

Injuries

Property
Damage

MORGAN COUNTY

Crop
DETH ET{]

Mooresville
Martinsville
Little Pt
Little Pt
Banta
Whitaker
Eminence
Lewisville
Plano
Mooresville

4/19/1996
9/20/2002
5/30/2004
5/30/2004
6/3/2008

6/27/2008
8/4/2009

6/12/2010
6/24/2014
4/8/2020

Tornado
Tornado
Tornado
Tornado
Tornado
Tornado
Tornado
Tornado
Tornado
Tornado

F1
F3
FO
F1
EFO
EFO
EF1
EFO
EF1
EF1

O OO0 0 o000 oo o

N
(o]

O O O o/N O O o

$2.0M
$15.0M
$10K
$20K
$20K
S50K
$85K
$25K
$10K
$500K

* NCEI records are estimates of damage compiled by the National Weather Service from various local, state, and
federal sources. However, these estimates are often preliminary in nature and may not match the final assessment

of economic and property losses related to a given weather event.
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Figure 47. Historical Tornado Tracks and Touchdowns for Morgan County
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4.3.4.4 Geographic Location for Summer Storm and Tornado

The entire county has the same risk for occurrence of summer storms and tornadoes. They can
occur at any location within the county.

4.3.4.5 Hazard Extent for Summer Storm and Tornado

The extent of the summer storm and tornado hazards vary both in terms of the extent of the
path of the event and the wind speed.

4.3.4.6 Risk Identification for Summer Storm and Tornado

In Meeting #2, the planning team determined that the probability of a summer storm is highly
likely with critical consequences. The warning time for a summer storm is 6 to 12 hours with a
duration of less than 24 hours. The calculated CPRI for summer storm is 3.35. The planning
team ranked the tornado hazard as highly likely with catastrophic consequences. The warning
time for a tornado is less than 6 hours with a duration of more than 1 week. The calculated CPRI
for a tornado is 4.0.

4.3.4.7 Vulnerability Analysis for Summer Storm and Tornado

During a tornado the types of infrastructure that could be impacted include roadways, utility
lines/pipes, railroads, and bridges. Since the county’s entire infrastructure is equally vulnerable,
it is important to emphasize that any number of these items could become damaged during a
tornado. The impacts to these items include broken, failed, or impassable roadways, broken or
failed utility lines (e.g., loss of power or gas to community), and railway failure from broken or
impassable railways. Bridges could fail or become impassable causing risk to traffic.

All facilities are vulnerable to severe thunderstorms. These facilities will encounter many of the
same impacts as any other building within the jurisdiction including structural failure, damaging
debris (trees or limbs), roofs blown off or windows broken by hail or high winds, fires caused by
lightning, and loss of building functionality, such as a damaged police station would no longer
be able to serve the community.

During a severe thunderstorm, the types of infrastructure that could be impacted include
roadways, utility lines and pipes, railroads, and bridges. Since the county’s entire infrastructure
is equally vulnerable, it is important to emphasize that any number of these structures could
become damaged during a severe thunderstorm. The impacts to these structures include
impassable roadways, broken or failed utility lines, causing loss of power or gas to the
community, or railway failure from broken or impassable tracks. Additionally, bridges could fail
or become impassable, causing risks to traffic.
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GIS Tornado Analysis

The following analysis completed for the plan update utilizes an example scenario to gauge the
anticipated impacts of tornadoes in the county in terms of numbers and types of buildings and
infrastructure.

GIS overlay modeling was used to determine the potential impacts of an EF-4 tornado. The
analysis used a hypothetical tornado path that runs for 25 miles through the southern half of
the county, going through the town of Paragon and the city of Martinsville. This scenario
includes impacts to the major employers of the county. The selected widths were modeled
after a recreation of the Fujita-Scale guidelines based on conceptual wind speeds, path widths,
and path lengths. There is no guarantee that every tornado will fit exactly into one of these six
categories. Figure 48 depicts tornado damage curves as well as path widths.

Table 25. Tornado Path Widths and Damage Curves

Fujita Scale Path Width (feet) Maximum Expected Damage

EF-5 3000 100%
EF-4 2400 100%
EF-3 1800 80%
EF-2 1200 50%
EF-1 600 10%
EF-0 300 0%

Within any given tornado path there are degrees of damage. The most intense damage occurs
within the center of the damage path with a decreasing amount of damage away from the
center of the path. This natural process was modeled in GIS by adding damage zones around
the tornado path.

100%Yexpectedldamage]

ZONeye

IZ:onets

5054
_________ 600 feet '
Z-onef4:
107 ¥expectedfdamage
"""""""""" 900 feet

Figure 48. EF-4 Tornado Analysis, Using GIS Buffers
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Table 26. EF-4 Tornado Zones and Damage Curves

Fujita Scale Zone Buffer (feet) = Damage Curve
EF-4 4 900-1200 10%
EF-4 3 600-900 50%
EF-4 2 300-600 80%
EF-4 1 0-300 100%

The results of the analysis are depicted in

Table 27.
Estimated
Building Losses by
Occupancy Type

by Zone

Occupancy

Residential $21,001,521 $16,830,884 $43,839,475 $49,646,629
Commercial $11,363,967 $58,720,167 $8,784,518 $49,655,232
Industrial - - - -
Agriculture $2,804,597 $1,592,401 $5,019,154 $4,533,786
Religious $336,604 $2,580,136 $1,986,624 $95,863,191
Government $192,154 $192,154 - -
Education - $1,254,038 - -
Total $35,698,842 $81,169,780 $59,629,771 $199,698,838

and Error! Reference source not found.. The GIS analysis estimates that 992 buildings will be
damaged. The estimated building losses are nearly $150.5 million. The building losses are an
estimate of building replacement costs multiplied by the percentages of damage. The overlay
was performed against the Building Inventory created at an earlier stage using the Assessor
data in combination with Parcel records. NOTE: The assessor records often do not include
nontaxable parcels and associated building improvements therefore, the total number of
buildings and the building replacement costs for government, religious/non-profit, and
education may be underestimated.
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Morgan County
Hypothetical Tornado Path
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Figure 50. Tornado Path with Damaged Buildings
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Paragon, Morgan County
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Figure 52. Tornado Path: Martinsville
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Table 27. Estimated Building Losses by Occupancy Type by Zone

MORGAN COUNTY

Occupancy Zone 1 Zone 2 Zone 3 Zone 4
Residential $21,001,521 $16,830,884 $43,839,475 $49,646,629
Commercial $11,363,967 $58,720,167 $8,784,518 $49,655,232
Industrial - - - -
Agriculture $2,804,597 $1,592,401 $5,019,154 $4,533,786
Religious $336,604 $2,580,136 $1,986,624 $95,863,191
Government $192,154 $192,154 - -
Education - $1,254,038 - -
Total $35,698,842 $81,169,780 $59,629,771 $199,698,838
Table 28: Estimated Number of Damaged Buildings by Occupancy Type by Zone
Occupancy Zone 1 ‘ Zone 2 Zone 3 Zone 4 ‘

Residential 142 120 287 335
Commercial 12 5 17
Industrial - - -
Agriculture 12 6 17 15
Religious 1 2 9
Government 1 - -
Education 1 - -
Total 164 141 311 376

Facility and Infrastructure Damage

The essential facilities damaged in the hypothetical tornado path are shown in Figure 53 and
listed in Table 29. Critical facilities damaged in the hypothetical path can be found in Appendix

E.
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Figure 53. Hypothetical Damages to Essential Facilities, Martinsville
Table 29. Essential Facilities in Hypothetical Tornado Path
Facility Type Facility Name Address Community
School John R. Wooden Middle School 109 E Garfield St Martinsville
School Bell Intermediate School 1459 E Columbus St Martinsville
School South Elementary School 500 E Mahalasville Rd Martinsville
School Charles L Smith Elem School 1359 E Columbus St Martinsville
Care Fresenius Medical Care Morgan County | 2200 John R Wooden Dr Martinsville
Care IU Health Morgan Hospital 2209 John R Wooden Dr | Martinsville

4.3.4.8 Community Development Trends and Future Vulnerability

The entire population and buildings have been identified as at risk because summer storms and
tornadoes can occur anywhere within the state of Indiana at any time of the day. Furthermore,
any future development in terms of new construction within the county will be at risk. The
building exposure for Morgan County is included in Table 13. All critical facilities in the county
and communities within the county are at risk. Preparing for severe storms will be enhanced if
officials sponsor a wide range of programs and initiatives to address the overall safety of county
residents. New structures need to be built with more sturdy construction, and those structures
already in place need to be hardened to lessen the potential impacts of severe weather.
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Community warning sirens to provide warnings of approaching storms are also vital to
preventing the loss of property and ensuring the safety of Morgan County residents.

Team Identified Vulnerability & Potential Strategy

The planning team answered a series of surveys and worksheets to help better identify hazards
and potential solutions to those problems.

4.3.4.9 Relationship to other Hazards

Flooding — Thunderstorms with heavy amounts of rainfall can cause localized flooding, which
can impact property and infrastructure such as roads.

Public Health — Public health can be impacted as a result of wastewater spills due to flooding.

Wildland Fire — Lighting strikes may ignite a wildland fire. Windstorms that result in downed
timber increase the fuel load in a forest that may increase the risk of wildfire.

Structural Fire — Lighting strikes may ignite a structural fire.

4.3.5 Drought
4.3.5.1 Hazard Definition for Drought

The meteorological condition that creates a drought is below normal rainfall. However,
excessive heat can lead to increased evaporation, which will enhance drought conditions.
Droughts can occur in any month. Drought differs from normal arid conditions found in low
rainfall areas. Drought is the consequence of a reduction in the amount of precipitation over an
undetermined length of time (usually a growing season or more).

The Palmer Drought Severity Index (PDSI), developed by W.C. Palmer in 1965, is a soil moisture
algorithm utilized by most federal and state government agencies to trigger drought relief
programs and responses. The objective of the PDSI is to provide standardized measurements of
moisture, so that comparisons can be made between locations and periods of time—usually
months. The PDSI is designed so that a -4.0 in Indiana has the same meaning in terms of the
moisture departure from a climatological normal as a -4.0 does in South Carolina.

The U.S. Drought Monitor (USDM) provides a national assessment on drought conditions in the
United States. The following table is a reference from the classification scheme provided by the
USDM, and the correlation between PDSI and the category, descriptions, and possible impacts
associated with those level events. This classification is often used to refer to the severity of
droughts for statistical purposes. The USDM provides weekly data for each county, noting the
percent of land cover in the condition of the drought category identified below.

Table 30. USDM Index

Category | Description | Possible Impacts Palmer Drought
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Severity Index
Going into drought: -short-term dryness slowin
Abnormally g . v :
DO Dr planting, growth of crops or pastures. -1.0to-1.9
v Coming out of drought: some lingering water deficits
-Some damage to crops, pastures
D1 Moderate -Streams, reservoirs, or wells low, some water -2.0to-2.9
Drought shortages developing or imminent
-Voluntary water-use restrictions requested
-Crop or pasture losses likel
Severe el H -3.0to-3.9
D2 -Water shortages common
Drought . . .
-Water restrictions imposed

Extreme
Drought

Exceptional
Drought

-Major crop/pasture losses

-Widespread water shortages or restrictions
-Exceptional and widespread crop/pasture losses
-Shortages of water in reservoirs, streams, and wells
creating water emergencies

-4.0to-4.9

-5.0 or less

In the past decade, the US has continued to consistently experience drought events with
economic impacts greater than $1 billion; FEMA estimates that the nation’s average annual
drought loss is $6 billion to $8 billion. For Indiana alone, the National Drought Mitigation Center
reported hundreds of drought impacts in the past decade ranging from water shortage
warnings to reduced crop yields and wildfires.

4.3.5.2 Drought History in Morgan County

Since the last MHMP, the National Drought Mitigation Center and the Indiana Drought Monitor
have recorded several incidences of drought in Morgan County.

Morgan County experienced a period of drought from the beginning of July through October
2011. At the drought’s peak, 100% of land area in Morgan County was at category D1 for two
weeks. The 2011 drought caused crops to become stressed and livestock deaths. The United
States Department of Agriculture designated Morgan County as a drought disaster area along
with several counties in and around Indiana. To help recover from the drought, small
businesses in Morgan County were eligible for aid from the Small Business Administration (SBA)
from July 2011 through February 2012.

Like the rest of Indiana, Morgan County was affected by the 2012 Central US drought. At the
peak of the drought, 100% of the county was at category D3. Low water levels limited
recreational activities at Salamonie Lake. Eventually, the water levels got low enough that a
previously submerged town became visible in Salamonie Lake. In response to the disaster, the
United States Department of Agriculture streamlined the disaster designation process. More
than half of Indiana counties, including Morgan County, were declared eligible for SBA loans,
and Morgan County enacted an open burn ban.
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Since the 2012 drought, the National Drought Mitigation Center reported drought impacts in
2015 and 2020. In October 2015, soybeans, winter wheat, and pastures were affected by
dryness. During the fall of 2020, D1 drought conditions lasted for four weeks, with 100% of the
county covered in category D1. The drought also impacted harvesting of crops.

4.3.5.3 Geographic Location for Drought
Droughts are regional in nature. All areas of the county are vulnerable to the risk of drought.
4.3.5.4 Hazard Extent for Drought

Droughts can be widespread or localized events. The extent of the droughts varies both in
terms of the extent of the heat and the range of precipitation.

4.3.5.5 Risk Identification for Drought

In Meeting #2, the planning team determined that the probability of a drought is possible with
limited consequences. The warning time for a drought is greater than 24 hours with a duration
of more than 1 week. The calculated CPRI for drought is 2.05.

4.3.5.6 Vulnerability Analysis for Drought

Drought impacts, as described in the drought history previously, are a distributed threat across
the entire jurisdiction; therefore, the county is vulnerable to this hazard and can expect the
same impacts within the affected area.

4.3.5.7 Community Development Trends and Future Vulnerability

Drought impacts, as described in the drought history section, are a threat across the entire
jurisdiction; therefore, the county is vulnerable to this hazard and can expect varying impacts
within the affected area. Future development will remain vulnerable to drought events.
Typically, some urban and rural areas are more susceptible than others. Excessive demands for
water in populated urban areas place a limit on water resources. In rural areas, crops and
livestock may suffer from extended periods of drought.

4.3.5.8 Relationship to other Hazards

Wildfires - A drought situation can significantly increase the risk of wildfire.

Extreme Temperatures - A drought situation can significantly increase with long periods of high
temperatures.

4.3.6 Winter Storms: Blizzards, Ice Storms, Snowstorms

4.3.6.1 Hazard Definition for Winter Storm

Severe winter weather consists of various forms of precipitation and strong weather conditions.
This may include one or more of the following: freezing rain, sleet, heavy snow, blizzards, icy
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roadways, extreme low temperatures, and strong winds. These conditions can cause human-
health risks such as frostbite, hypothermia, and death.

Ice Storms

Ice or sleet, even in the smallest quantities, can result in hazardous driving conditions and can
be a significant cause of property damage. Sleet can be easily identified as frozen raindrops.
Sleet does not stick to trees and wires. The most damaging winter storms in Indiana have been
ice storms. Ice storms are the result of cold rain that freezes on contact with objects having a
temperature below freezing. Ice storms occur when moisture-laden gulf air converges with the
northern jet stream, causing strong winds and heavy precipitation. This precipitation takes the
form of freezing rain, coating power lines, communication lines, and trees with heavy ice. The
winds then will cause the overburdened limbs and cables to snap, leaving large sectors of the
population without power, heat, or communication. Falling trees and limbs also can cause
building damage during an ice storm. In the past few decades, numerous ice-storm events have
occurred in Indiana.

Snowstorms

Significant snowstorms are characterized by the rapid accumulation of snow, often
accompanied by high winds, cold temperatures, and low visibility. A blizzard is categorized as a
snowstorm with winds of 35 miles an hour or greater and/or visibility of less than one-quarter
mile for three or more hours. The strong winds during a blizzard blow about falling and already
existing snow, creating poor visibility and impassable roadways. Blizzards have the potential to
result in property damage.

Indiana has been struck repeatedly by blizzards. Blizzard conditions not only cause power
outages and loss of communication, potentially for days, but can also make transportation
difficult. The blowing of snow can reduce visibility to less than one-quarter mile, and the
resulting disorientation makes even travel by foot dangerous, if not deadly.

Damages from blizzards can range from significant snow removal costs to human and livestock
deaths. Because of the blinding potential of heavy snowstorms, drivers are also at risk of
collisions with snowplows or other road traffic. Stranded drivers can make uninformed
decisions, such as leaving the car to walk in conditions that put them at risk. Drivers and
homeowners without emergency plans and kits are vulnerable to the life-threatening effects of
heavy snowstorms such as power outages, cold weather, and inability to travel, communicate,
obtain goods or reach their destinations. Heavy snow loads can cause structural damage,
particularly in areas where there are no building codes or for residents living in manufactured
home parks.
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4.3.6.2 Winter Storm History in Morgan County

The NCEI database identified 13 winter storm, heavy snow, ice storm, winter weather, or
blizzard events for Morgan County since 2011. The last official blizzard that occurred in the
county was on December 26, 2012, when 6-12” of snow accumulated followed by 30-45 mph
wind gusts, leading to treacherous travel conditions and significant drifting of snow. In February
of 2014, a winter storm brought upwards of 7” of snow to the county, cancelling school and
leading to impassable roadways in some spots. A winter storm in January of 2019 brought up to
nearly 7” of snowfall to the county, leading to difficult driving conditions and the first Winter
Storm Warning in 5 years. Additional details for NCEI events are included in Appendix C.

4.3.6.3 Geographic Location for Winter Storm

Severe winter storms are regional in nature. Most of the NCEI data is calculated regionally or in
some cases statewide.

4.3.6.4 Hazard Extent for Winter Storm

The extent of the historical winter storms varies in terms of storm location, temperature, and
ice or snowfall. A severe winter storm can occur anywhere in the jurisdiction.

4.3.6.5 Risk Identification for Winter Storm

In Meeting #2, the planning team determined that the potential for a winter storm is likely with
critical consequences. The warning time for a winter storm is 12-24 hours with a duration of
less than 1 week. The calculated CPRI for a winter storm is 2.85.

4.3.6.6 Vulnerability Analysis for Winter Storm

Winter storm impacts are equally distributed across the entire jurisdiction; therefore, the entire
county is vulnerable to a winter storm and can expect the same impacts within the affected
area. A table of the building exposure in terms of types and numbers of buildings for the entire
county is listed in Table 13. The impacts to the general buildings within the county are similar to
the damages expected to the critical facilities. These include loss of gas or electricity from
broken or damaged utility lines, damaged or impassable roads and railways, broken water
pipes, and roof collapse from heavy snow.

During a winter storm, the types of infrastructure that could be impacted include essential and
critical facilities, roadways, utility lines/pipes, railroads, and bridges. Since the county’s entire
infrastructure is equally vulnerable it is important to emphasize that any number of these items
could become damaged during a winter storm. Potential impacts include broken gas and/or
electricity lines or damaged utility lines, damaged or impassable roads and railways, and broken
water pipes.
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4.3.6.7 Community Development Trends and Future Vulnerability

Any new development within the county will remain vulnerable to these events. Because the
winter storm events are regional in nature, future development will be equally impacted across
the county.

4.3.6.8 Relationship to other Hazards

Flooding — Melting from heavy snows can cause localized flooding which can impact property
and infrastructure such as roads.

Wildland or Structural Fire — Heavy storms that result in large amounts of downed timber can
result in an increase of dead or dying trees left standing, thus providing an increased fuel load
for a wildfire. There is an additional risk of increased frequency of structural fires during heavy
snow events, primarily due to utility disruptions and the use of alternative heating methods by
residents.

Public Safety — Drivers stranded in snowstorms may make uninformed decisions that can put
them at risk; residents who are unprepared or vulnerable may not be able to obtain goods or
reach their destinations. EMS providers may be slowed by road conditions to respond to
emergencies. Ice storms may result in power outages due to downed power lines, putting
people at risk for cold temperature exposure and reducing the ability to spread emergency
messages to the public via television, radio or computer.

4.3.7 Extreme Temperatures
4.3.7.1 Hazard Definition for Extreme Temperatures
Extreme Cold

What constitutes an extreme cold event and its effects varies by region across the US. In areas
unaccustomed to winter weather, near freezing temperatures are considered “extreme cold.”
Extreme cold temperatures are typically characterized by the ambient air temperature
dropping to approximately zero degrees Fahrenheit or below.

Exposure to cold temperatures—indoors or outdoors—can lead to serious or life-threatening
health problems, including hypothermia, cold stress, frostbite or freezing of the exposed
extremities, such as fingers, toes, nose, and earlobes. Certain populations—such as seniors age
65 or older, infants and young children under five years of age, individuals who are homeless or
stranded, or those who live in a home that is poorly insulated (such as mobile homes) — or
without heat are at greater risk to the effects of extreme cold.

The magnitude of extreme cold temperatures is generally measured through the Wind Chill
Temperature (WCT) Index. WCT are the temperatures felt outside and is based on the rate of
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heat loss from exposed skin by the effects of wind and cold. As the wind increases, the body is
cooled at a faster rate causing the skin’s temperature to drop.

In 2001, the NWS implemented a new WCT Index, designed to more accurately calculate how
cold air feels on human skin. The index, shown in Figure 54, includes a frostbite indicator,
showing points where temperature, wind speed, and exposure time will produce frostbite in
humans.

— s\ily,

% NWS Windchill Chart &:

Fage

Temperature (°F)
0o -5 -10

Frostbite Times |:| 30 minutes El 10 minutes [_l 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®16) + 0.4275T(V°-5)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Figure 54. NWS Wind Chill Temperature Index
Extreme Heat

Human beings need to maintain a constant body temperature if they are to stay healthy.
Working in high temperatures induces heat stress when more heat is absorbed into the body
than can be dissipated out. Heat illness such as prickly heat, fainting from heat exhaustion, or
heat cramps are visible signs that people are working in unbearable heat. In the most severe
cases, the body temperature control system breaks down altogether and body temperature
rises rapidly. This is a heat stroke, which can be fatal. The NWS issues a heat advisory when,
during a 24-hour period, the temperature ranges from 105°F to 114°F during the day and
remains at or above 80°F at night.

Heat is the leading weather-related killer in the United States, even though most heat-related
deaths are preventable through outreach and intervention. According to the National Oceanic
and Atmospheric Administration, the summer of 2016 was one of the five hottest on record
dating to the late 19th century.
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Unusually hot summer temperatures have become more frequent across the contiguous 48
states in recent decades (see the High and Low Temperatures indicator), and extreme heat
events (heat waves) are expected to become longer, more frequent, and more intense in the
future. As a result, the risk of heat-related deaths and illness is also expected to increase.
Temperatures that hover 10 degrees Fahrenheit or more above the average high temperature
for a region, and last for several weeks, constitute an extreme heat event (EHE). An extended
period of extreme heat of three or more consecutive days is typically referred to as a heat
wave. Most summers see EHEs in one or more parts east of the Rocky Mountains. They tend to
combine both high temperatures and high humidity, although some of the worst heat waves
have been catastrophically dry.

Heat alert procedures are based primarily on Heat Index Values. The Heat Index—given in
degrees Fahrenheit—is often referred to as the apparent temperature and is a measure of how
hot it really feels when the relative humidity is factored with the actual air temperature. The
National Weather Service Heat Index Chart can be seen in Figure 55.

NOAA's National Weather Service

Heat Index
Temperature (°F)

80 82 84 B6 B8E 90 92 94 96 98 100 102 104 106 108 110
40 |80 81 83 85 885 91 94 97 101
45 |B0 82 B4 87 B2 93 96 100
50 |81 83 B85 88 81 85 99 103
55 |81 84 86 89 93 97
60 |B2 84 B8 81 85 100
65 |82 85 B9 103
70 |83 86 90

80 |84 89 94
85 |85 80 96
g0 |86 91 98
895 |86 83 100
100 |87 95 103

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[ Caution [ Extreme Caution B Danger Il Exireme Danger

Figure 55. National Weather Service Heat Index
Source: Office of Atmospheric Programs. (2006). Excessive Heat Events Guidebook.
Unites States Environmental Protection Agency. Washington, D.C.

4.3.7.2 Extreme Temperature History in Morgan County

The NCEI reported no known occurrences of extreme temperatures in Morgan County since the
previous plan. In 1996, low temperatures between zero and 15 degrees below zero were
recorded for 4 consecutive days. Winds led to wind chills in the 20 to 50 below zero range.

2023 MULTI HAZARD MITIGATION PLAN 96



MORGAN COUNTY

4.3.7.3 Geographic Location for Extreme Temperature

Extreme temperatures are regional in nature. All areas of the Morgan County are vulnerable to
the risk of extreme cold or extreme heat.

4.3.7.4 Hazard Extent for Extreme Temperature
Extreme temperatures are normally widespread events.
4.3.7.5 Risk Identification for Extreme Temperature

In Meeting #2, the planning team determined that the probability of an extreme temperature
hazard is likely with limited consequences. Extreme temperatures were determined to have a
warning time of more than 24 hours with a duration of more than one week. The calculated
CPRI for extreme temperatures in Morgan County is 2.5.

4.3.7.6 Vulnerability Analysis for Extreme Temperature

Extreme temperature impacts are an equally distributed threat across the entire jurisdiction;

therefore, the county is vulnerable to this hazard and can expect the same impacts within the
affected area. According to FEMA, approximately 175 Americans die each year from extreme

heat.

Prolonged exposure to extreme heat may lead to serious health problems, including heat
stroke, heat exhaustion, or sunburn. Certain populations — such as seniors age 65 and over,
infants and young children under five years of age, pregnant women, the homeless or poor, the
obese, and people with mental illnesses, disabilities, and chronic diseases — are at greater risk
to the effects of extreme heat and extreme cold. Depending on severity, duration, and location
these populations may not have ready access to cooling or warming centers.

4.3.7.7 Community Development Trends and Future Vulnerability

Because extreme temperatures are regional in nature, future development will be impacted
across the county. Although urban and rural areas are equally vulnerable to this hazard, those
living in urban areas may have a greater risk from the effects of a prolonged heat wave. The
atmospheric conditions that create extreme heat tend to trap pollutants in urban areas, adding
contaminated air to the excessively hot temperatures and creating increased health problems.
Furthermore, asphalt and concrete store heat longer, gradually releasing it at night and
producing high nighttime temperatures. This phenomenon is known as the “urban heat island
effect.” Local officials should address extreme temperature hazards by educating the public on
steps to take before and during the event and locations of cooling and warming centers.

4.3.7.8 Relationship to other Hazards

Drought and Wildfire - Dry, hot conditions can reduce the protective moisture of woodlands
and increase the risk of wildfire.
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Public Safety - Anyone exposed to extreme heat can develop heat exhaustion and heat stroke.
The elderly, children and those who engage in outdoor work or recreation may be most
susceptible to the danger of extreme heat.

4.3.8 Hazardous Material Release
4.3.8.1 Hazard Description for Hazardous Material Release

The State of Indiana has numerous active transportation lines that run through many of its
counties. Active railways transport harmful and volatile substances between our borders every
day. The transportation of chemicals and substances along interstate routes is commonplace in
Indiana. The rural areas of Indiana have considerable agricultural commerce, creating a demand
for fertilizers, herbicides, and pesticides to be transported along rural roads. Finally, Indiana is
bordered by two major rivers and Lake Michigan. Barges transport chemicals and substances
along these waterways daily. These factors increase the chance of hazardous material releases
and spills throughout the State of Indiana.

The release or spill of certain substances can cause an explosion. Explosions result from the
ignition of volatile products such as petroleum products, natural and other flammable gases,
hazardous materials and chemicals, dust, and bombs. An explosion potentially can cause death,
injury, and property damage. In addition, a fire routinely follows an explosion, which may cause
further damage and inhibit emergency response. Emergency response may require fire, safety
and law enforcement, search and rescue, and hazardous materials units.

4.3.8.2 Hazardous Incident History in Morgan County

Morgan County has not experienced a significantly large-scale hazardous material incident at a
fixed site or during transport resulting in multiple deaths or serious injuries, although there
have been many minor releases that have put local firefighters, hazardous materials teams,
emergency management, and local law enforcement into action to try to stabilize these
incidents and prevent or lessen harm to Morgan County residents.

4.3.8.3 Geographic Location for Hazardous Material Release

The hazardous material hazards are countywide and are primarily associated with the transport
of materials via highway, railroad, and/or river barge.

4.3.8.4 Hazard Extent for Hazardous Material Release

The extent of the hazardous material (referred to as hazmat) hazard varies in terms of the
guantity of material being transported as well as the specific content of the container.
Hazardous material impacts are an equally distributed threat across the entire jurisdiction;
therefore, the entire county is vulnerable to a hazardous material release and can expect the
same impacts within the affected area. The main concern during a release or spill is the
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population affected. This plan will therefore consider all buildings located within the county as
vulnerable.

4.3.8.5 Risk Identification for Hazardous Material Release

In Meeting #2, the planning team determined that the probability of a hazardous materials
release was highly likely with critical consequences. Hazardous materials releases were
determined to have a warning time of less than six hours with a duration longer than 1 week.
The calculated CPRI for hazardous material release in Morgan County is 3.7.

4.3.8.6 Vulnerability Analysis for Hazardous Materials Release

The hazardous material release hazards are countywide and primarily are associated with the
transport of materials by highway and/or railroad. During a hazardous material release, the
types of infrastructure that could be impacted include roadways, utility lines/pipes, railroads,
and bridges. The release or spill of certain substances can cause an explosion. Explosions result
from the ignition of volatile products such as petroleum products, natural and other flammable
gases, hazardous materials/chemicals, dust, and bombs. An explosion potentially can cause
death, injury, and property damage. In addition, a fire routinely follows an explosion, which
may cause further damage and inhibit emergency response.

4.3.8.7 GIS Hazmat Analysis

The U.S. EPA’s ALOHA (Areal Locations of Hazardous Atmospheres) model was utilized to assess
the area of impact for an anhydrous ammonia release on the exit ramp from 37 north bound
just southwest of the City of Martinsville.

ALOHA generates a threat zone area where a hazard (such as toxicity or thermal radiation) has
exceeded a user-specified Level of Concern (LOC). ALOHA will display up to three threat zones
overlaid on a single picture. Through the development of Acute Exposure Guideline Levels
(AEGLs) are exposure guidelines designed to help responders deal with emergencies involving
chemical spills or other catastrophic events where members of the public are exposed to a
hazardous airborne chemical.

AEGLs are intended to describe the health effects on humans due to once-in-a-lifetime or rare
exposure to airborne chemicals. The National Advisory Committee for AEGLs is developing
these guidelines to help both national and local authorities, as well as private companies, deal
with emergencies involving spills or other catastrophic exposures.

e Zone 1 (AEGL 1): Above this airborne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience notable
discomfort, irritation, or certain asymptomatic non-sensory effects. However, the
effects are not disabling and are transient and reversible upon cessation of exposure
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Zone 2 (AEGL 2): Above this airborne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience irreversible
or other serious, long-lasting adverse health effects or an impaired ability to escape
Zone 3 (AEGL 3): Above this airborne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience life-
threatening health effects or death.

As the substance moves away from the source, the level of substance concentration decreases.
Each color-coded area depicts a level of concentration measured in parts per million (ppm).
Figure 56 is an illustration of the toxic threat plume footprint as determined by ALOHA.
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Figure 56. Toxic Threat Plume Footprint Generated by ALOHA

For this scenario, moderate atmospheric and climatic conditions with a slight breeze from the

west w

ere assumed, and the ALOHA atmospheric modeling parameters were based on the
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actual conditions at the location when the model was run including wind speed of 9 mph. The
temperature was 63°F with 89% humidity and cloudy skies.

This modeled release was based on a leak from 2.5 feet-diameter hole in the tank. According to
the ALOHA parameters, approximately 63,525 pounds of material would be released per
minute. Figure 57 shows the location of the release.
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Figure 57. Location of Release

The Morgan County Building Inventory was added to ArcMap and overlaid with the threat zone
footprint. The Building Inventory was then intersected with each of the three footprint areas to
classify each point based upon the plume footprint in which it is located. Figure 58 depicts the
Morgan County Building Inventory after the intersect process.
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Figure 58. Location of Release and Building Inventory by Threat Zone
The results of the analysis against the Building Inventory counts are depicted in Table 31.

Table 31. Estimated Exposure for all Threat Zones

Number of Buildings within the Hazmat Plume

Occupancy \ AEGL 3 (most severe) \ AEGL 2 \ AEGL 1 (least severe)

Agriculture - 1 19
Commercial 105 123 102
Education 1 - -
Government 1 21 9
Industrial - 11 2
Religious 8 30 7
Residential 837 1,698 528
Total 952 1,884 667

Essential Facilities

All facilities affected by the plume have been mapped and labeled in Figure 59. Table 32 lists all
affected essential facilities. Appendix E contains a map and list of critical facilities that fall in the
plume.
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Figure 59. Essential Facilities Located in Threat Zone
Table 32. Essential Facilities
Facility Type Facility Name
School Bell Intermediate School
School Charles L Smith Elem School
School Footsteps Montessori Preschool
School H Robert Hammons School
School John R. Wooden Middle School
School Martinsville High School
School Martinsville School Administration
School Poston Road Elementary School
School Prince Of Peace Lutheran School
School South Elementary School
School Tabernacle Christian Schools
Emergency Center Morgan County EMA
Fire Station Martinsville Fire Dept
Fire Station Washington Twp Fire Dept
Police Station City Of Martinsville Police Dept
Care Facility Fresenius Medical Care Morgan County
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Facility Type Facility Name ‘
Care Facility Grand Valley Gardens
Care Facility Heritage Home Health Services Llc
Care Facility IU Health Morgan Hospital
Care Facility Kroger J907
Care Facility Martinsville Wic Program
Care Facility Save-A-Lot
Care Facility Transitional Services Sub Llc
Care Facility Wal Mart 1356
Care Facility Waters Of Martinsville

4.3.8.8 Community Development Trends and Future Vulnerability

Because the hazardous material hazard events may occur anywhere within the county, future
development will be impacted, especially development along major roadways. The major
transportation routes and the industries located in Morgan County pose a threat of dangerous
chemicals and hazardous materials release.

4.3.8.9 Relationship to other Hazards

Flood- Hazmat incidents are likely when flood incidents occur. Hazardous material storage
containers can become compromised due to flooding.

4.3.9 Dam and Levee Failure
4.3.9.1 Hazard Definition for Dam and Levee Failure

Dams are structures that retain or detain water behind a large barrier. When full or partially
full, the difference in elevation between the water above the dam and below creates large
amounts of potential energy, creating the potential for failure. The same potential exists for
levees when they serve their purpose, which is to confine flood waters within the channel area
of a river and exclude that water from land or communities land-ward of the levee. Dams and
levees can fail due to either 1) water heights or flows above the capacity for which the structure
was designed; or 2) deficiencies in the structure such that it cannot hold back the potential
energy of the water. If a dam or levee fails, issues of primary concern include loss of human
life/injury, downstream property damage, lifeline disruption (of concern would be
transportation routes and utility lines required to maintain or protect life), and environmental
damage.

Many communities view both dams and levees as permanent and infinitely safe structures. This
sense of security may well be false, leading to significantly increased risks. Both downstream of
dams and on floodplains protected by levees, security leads to new construction, added
infrastructure, and increased population over time. Levees are built to hold back flood waters
only up to some maximum level, often the 100-year (1% annual probability) flood event. When
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that maximum is exceeded by more than the design safety margin, the levee will be overtopped
or otherwise fail, inundating communities in the land previously protected by that levee. It has
been suggested that climate change, land-use shifts, and some forms of river engineering may
be increasing the magnitude of large floods and the frequency of levee failure situations.

In addition to failure that results from extreme floods above the design capacity, levees and
dams can fail due to structural deficiencies. Both dams and levees require constant monitoring
and regular maintenance to assure their integrity. Many structures across the U.S. have been
under-funded or otherwise neglected, leading to an eventual day of reckoning in the form
either of realization that the structure is unsafe or, sometimes, an actual failure. The threat of
dam or levee failure may require substantial commitment of time, personnel, and resources.
Since dams and levees deteriorate with age, minor issues become larger compounding
problems, and the risk of failure increases.

Low-Head Dams

Another type of dam low-head, or in-channel, dams can present a safety hazard to the public
because of their ability to trap victims in a submerged hydraulic jump formed just downstream
from the dam. Recent deaths and injuries around these structures in the state, have brought
the attention of this issue to the surface for local, state, and federal officials. Current initiatives
led by the Indiana Silver Jackets—a multi-agency coalition that leverages efforts to address
natural hazards—have focused on the identification of these dams statewide, as well as various
efforts to notify the public on their dangers.

Non-Levee Embankments

Along with accredited levees regulated by federal agencies, there are also what are referred to
as Non-Levee Embankments (NLE), which typically parallel to the direction of natural flow. An
embankment is an artificial mound of soil or broken rock that supports railroads, highways,
airfields, and large industrial sites in low areas, or impounds water. NLEs are often highways or
railroads built on fill in low lying areas and thus tend to impose lateral constraints on flood
flows, and typically contain the following characteristics:

e NLEs are elevated linear features adjacent to waterways and within the floodplain.

e They are typically man-made and include agricultural embankments built by landowners
and road and railroad embankments banks.

e They are levee-like structures but are not certified or engineered to provide flood
protection.

The National Committee on Levee Safety estimates that the location and reliability status of
85% of the nation’s NLEs are unknown. In Indiana, majority of NLEs are unidentified and are
typically not maintained. NLEs impose lateral constraints on flood flows, reducing the floodplain
storage capacity and increasing the flood velocity. As a result, downstream flooding and the
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potential for stream erosion can increase. As such, NLE’s can give a false sense of security and
protection to the people residing near NLEs. For these reasons, it is extremely important to map
where these features are located.

Living with levees is a shared responsibility. While levees are in operation, maintaining levee
systems are the levee sponsor responsibility. Local officials are adopting protocols and
procedures for ensuring public safety and participation in the NFIP.

4.3.9.2 Dam and Levee Failure History in Morgan County

According to the Morgan County Hazard Analysis, there are no records or local knowledge of
any dam or certified levee failure in the county.

4.3.9.3 Geographic Location for Dam and Levee Failure

A review of the IDNR dam database revealed 46 state regulated dams located in Morgan
County. Table 32 summarizes the dam information and Figure 60 maps the dams on a county
level. High hazard and in channel dams are individually mapped in the vulnerability section. A
review of the Army Corp of Engineers (USACE) data shows the Martinsville levee system
protecting the City of Martinsville. The levee is 2.79 miles long including 1.39 miles of
embankment. There are, however, 248 non-levee embankments in the county that could be of
concern to the planning team. They are mapped in Figure 61.

Table 33. Indiana Department of Natural Resources Dam Inventory

Dam Name Hazard Rank Emergency Action Plan?
Falcon Crest Lake Dam High Yes
Lake Deturk Dam High Yes
Patton Park Lake Dam High Yes
Wildwood Shores Lake Dam High Yes
Van Rooy Lake Dam High No
Whip-Poor-Will Dam High Yes
Whippoorwill Dam High Yes
Bradford Woods Lake Dam High Yes
Hart Lake Dam High Yes
Wildwood Conservancy District Dam High Yes
Lake Edgewood Dam High Yes
St. John Commons Dam High Yes
Lake Bodona Dam High Yes
Nebo Lake Dam High Yes
Bailey Lake Dam High Yes
Painted Hills Lake Dam High Yes
Upper Spring Lake Dam High Yes
Lower Woodland Lake Dam Low No
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Dam Name Hazard Rank Emergency Action Plan?
West Fork White River Dam (In-Channel) Low No
Tall Oaks Lake Dam Low No
Fankboner Lake Dam Low No
Stockton Lake Dam Low No
Whitley Lake Dam Low No
John Meding Lake Dam Low No
Kivett Lake Dam Low No
Tackett Lake Dam Low No
Armstrong Lake Dam Low No
Lake Dillman Dam (Upper) Low No
Parker Lake Low No
Janke Lake Dam Low No
Satter Dam Low No
Luther'S Dam Low No
Foxcliff Lake Dam #1 Low No
Paragon Lake Dam Low No
Yours, Mine & Ours Lake Dam Low No
Lake Dillman Dam (Lower) Low No
Durham Drive Lake Low No
Truman Harless Lake Dam Low No
Pritchard Park Dam Significant No
Echo Lake Dam Significant No
Paradise Lake Dam No. 1 (Lower) Significant No
Amy Lake Dam Significant No
Dalton Dam Significant No
Leona Lake Dam Significant No
Vandenbark Dam Significant No
Paradise Lake Dam No. 2 (Upper) Significant No
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Figure 60. Morgan County DNR Regulated Dams with Hazard Classification
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Figure 61. Morgan County Non-Levee Embankments
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4.3.9.4 Hazard Extent for Dam and Levee Failure

When dams are assigned the low (L) hazard potential classification, it means that failure or
incorrect operation of the dam will result in no human life losses and no economic or
environmental losses. Losses are principally limited to the owner’s property. Dams assigned the
significant (S) hazard classification are those dams in which failure or incorrect operation results
in no probable loss of human life; however, it can cause economic loss, environmental damage,
and disruption of lifeline facilities. Dams classified as significant hazard potential dams are often
located in predominantly rural or agricultural areas but could be in populated areas with a
significant amount of infrastructure. Dams assigned the high (H) hazard potential classification
are those dams in which failure or incorrect operation has the highest risk to cause loss of
human life and significant damage to buildings and infrastructure.

According to IDNR and the National Inventory of Dams, 17 dams were classified as high hazard,
and 16 of them recorded as having an Emergency Action Plan (EAP). An EAP is not required by
the State of Indiana but is strongly recommended in the 2007 Indiana Dam Safety & Inspection
Manual.

Accurate mapping of the risks of flooding behind levees depends on knowing the condition and
level of protection the levees provide. FEMA and the U.S. Army Corps of Engineers are working
together to make sure that flood hazard maps clearly reflect the flood protection capabilities of
levees, and that the maps accurately represent the flood risks posed to areas situated behind
them. Levee owners—usually states, communities, or in some cases private individuals or
organizations—are responsible for ensuring that the levees they own are maintained according
to their design. In order for a dam or levee to be considered a creditable flood protection
structure on FEMA's flood maps, levee owners must provide documentation to prove the levee
meets design, operation, and maintenance standards for protection against the one-percent-
annual-chance flood.

4.3.9.5 Risk Identification for Dam and Levee Failure

In Meeting #2, the planning team determined that the probability of dam or levee failure is
critical, with dam failure having limited consequences and levee failure having negligible
consequences. The warning time for dam or levee failure is less than 6 hours with a duration of
less than 24 hours. The calculated CPRI for dam or levee failure is 2.6.

4.3.9.6 Vulnerability Analysis for Dam and Levee Failure

As mentioned above, 16 dams within Morgan County are high-hazard dams with an EAP.
Information about these dams is detailed below.

Bailey Lake Dam is a privately owned dam located southwest of the Town of Bethany. It was
built in 1973, has a height of 23 feet, and a surface area of 6.5 acres. Its inundation area is
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shown in Figure 62. Structures located within the inundation zone are mostly residential. No
essential facilities are within the inundation zone.

Falcon Crest Lake Dam is a privately owned dam located northwest of the City of Martinsville. It
was built in 1992, has a height of 32.3 feet, and a surface area of 20 acres. Its inundation area is
shown in Figure 63. The few structures located within its inundation zone are mostly
residential. No essential facilities are within the inundation zone.

Bradford Woods Lake Dam is a privately owned dam located north of the City of Martinsville. It
was built in 1960, has a height of 59 feet, and a surface area of nearly 106 acres. Its inundation
area is shown in Figure 64. Very few structures and no essential facilities are located within its

inundation zone.

Hart Lake Dam is a local government owned dam located between the Towns of Monrovia and
Mooresville. It was built in 1950, has a height of 34 feet, and a surface area of 21 acres. Its
inundation area is shown in Figure 65. A few residential structures and no essential facilities are
located within its inundation zone.

Lake Bodona Dam is privately owned dam located between the Towns of Mooresville and
Monrovia. It was built in 1945, has a height of 28 feet, and a surface area of almost 11 acres. Its
inundation area is shown in Figure 66. A single residential structure and no essential facilities
are located within its inundation zone.

Lake Deturk Dam is a local government owned dam located north of the City of Martinsuville. It
was built in 1972, has a height of 30 feet and a surface area of 29 acres. Its inundation area is
shown in Figure 67. Many residential and a few agricultural structures are located within its
inundation zone. No essential facilities are located within the inundation zone.

Lake Edgewood Dam is a privately owned dam located northwest of the City of Martinsville. It
was built in 1959, has a height of 29 feet, and a surface area of 53 acres. The dam’s inundation
area generally goes south towards the City of Martinsville. While the northwestern tip of the
City is protected by a levee, it is unclear that the levee will protect that area from a dam breach.
The inundation area expands south, west of the city, following the West Fork White River. A
digital version of the inundation area was not available; however, the general path of the
inundation area was hand-drawn on the map. Figure 68 shows the location of the dam and
nearby buildings.

Nebo Lake Dam is a privately owned dam located between the City of Martinsville and the
Town of Morgantown. It was built in 1954, has a height of 60 feet, and a surface area of 46
acres. Its inundation area is shown in Figure 69. Two residential buildings, a handful of
agricultural buildings, and no essential facilities are located within the inundation zone.

Painted Hills Lake Dam is a privately owned dam located between the City of Martinsville and
the Town of Morgantown. It was built in 1970, has a height of 62 feet, and a surface area of 110
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acres. Its inundation area is shown in Figure 69. A handful of agricultural buildings and no
essential facilities are located within the inundation zone.

Patton Park Lake Dam is a privately owned dam located northwest of the City of Martinsville. It
was built in 1935, has a height of 28 feet, and a surface area of 97 acres. Its inundation area is
shown in Figure 70. A few buildings, mostly residential, and no essential facilities are located
within the inundation zone.

St. John Commons Dam is a privately owned dam located just north of the Town of
Morgantown. It was built in 2002, has a height of 29 feet, and a surface area of 15 acres. The
dam’s inundation area goes south towards the northern edge of the Town of Morgantown,
then follows the edge of the town southwest until it ends just north of the retention ponds
southwest of town. A digital version of the inundation area was not available; however, the
general path of the inundation area was hand-drawn on the map. Figure 71 shows the location
of the dam and nearby buildings. A few residential and agricultural buildings appear to be in the
inundation area.

Upper Spring Lake Dam is a privately owned dam located east of the Town of Mooresville. It
was built in 1964, has a height of 21 feet, and a surface area of almost 6 acres. Its inundation
area is shown in Figure 72. A few buildings, both residential and agricultural, and no essential
facilities are located within the inundation zone.

Whippoorwill Dam is a privately owned dam located south of the Town of Monrovia. It was
built in 1945, has a height of 40 feet, and a surface area of 20 acres. Its inundation area is
shown in Figure 73. A handful of residential buildings and no essential facilities are located
within the inundation zone.

Whip-Poor-Will Dam is a privately owned dam located south of the City of Martinsville near the
Monroe County line. It was built in 1956, has a height of 28 feet, and a surface area of 5 acres.
Its inundation area is shown in Figure 74. No buildings or essential facilities are located within
the inundation zone.

The Wildwood Shores Lake Dam and Wildwood Conservancy District Dam are located southeast
of the Town of Mooresville. The Wildwood Shores Lake Dam is a privately owned dam built in
1974 with a height of 23 feet and a surface area of 4 acres. The Wildwood Conservancy District
Dam is a local government owned dam built in 1964 with a height of 34 feet and a surface area
of 23 acres. Their inundation area is shown in Figure 75. A few residential buildings and no
essential facilities are located within their inundation zone.

2023 MULTI HAZARD MITIGATION PLAN 112



MORGAN COUNTY

Morgan County
Bailey Lake Dam

Legend

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential

oy
;

@®@eo0oo00e 00

High Hazard Dam
Dam Breach Inundation
Area

0 0.070.15 0.3 Miles
T O I |

Figure 62. Bailey Lake Dam

Morgan County

Falcon Crest Lake Dam FalconiGrests
D
Legend ! &&Ika

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential iy :
High Hazard Dam -3 3 lake!

Dam Breach Inundation
Area Z " Dam

@0 000000

HENDRI =1 MARION
PUTI 2

A
L

¥
ry

-

JOWEN 4

JOH+SON

" MONROE ll BROWN
s

0 0.28 0.55 1.1 Miles
I T T |

Figure 63. Falcon Crest Lake Dam

2023 MULTI HAZARD MITIGATION PLAN 113



Morgan County
Bradford Woods Lake Dam

Legend

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential

High Hazard Dam
Dam Breach Inundation
Area

@0 000 000

1 MARION

9'
Mol @ JOH+SON
b3

4

MONROE l BROWN
g

0 0.15 0.3 0.6 Miles
T O Y |

Morgan County
Hart Lake Dam

Legend

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential

High Hazard Dam

Dam Breach Inundation
Area

@0 000000

=1 MARION

JOH+SON

" MONROE ll BROWN
s

0 0.070.15 0.3 Miles
T O T |

Figure 65. Hart Lake Dam

Weers
ke Dam

MORGAN COUNTY

2023 MULTI HAZARD MITIGATION PLAN

114



MORGAN COUNTY

Morgan County
Lake Bodona Dam

Legend

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential

High Hazard Dam
Dam Breach Inundation
Area

@e 0o e e 00

“  MONROE l BROWN
et

0 0.070.15 0.3 Miles
T T T Y |

Morgan County
Lake Deturk Dam

Legend

Potentially Affected Buildings
Agricultural
Commercial
Educational
Government

Industrial

Religious

Residential

High Hazard Dam
Dam Breach Inundation
Area

@®@e 0000 00

owen| * ‘

MONROE L BROWN

f

Pk
I
>
0 02 04 0.8 Miles
T T Y Y |

Figure 67. Lake Deturk Dam
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In addition to the high hazard dam, there is an in-channel dam listed in the IDNR dam database.
In-channel dams pose a different type of threat to the county as they can easily trap incautious
river goers in their strong currents.

The extent of potential levee failure varies across the county. To be considered creditable flood
protection structures on FEMA's flood maps, levee owners must provide documentation to
prove the levee meets design, operation, and maintenance standards for protection against the
"one-percent-annual chance" flood. If this accreditation is maintained, portions that would be
mapped as Special Flood Hazard Area appear on a FIRM map as Zone X, protected by levee. A
review of the USACE and FEMA data identified the Martinsville levee in Morgan County. Figure
26 shows the area in Martinsville that is protected by the levee. As mentioned previously,
Morgan County has several Non-Levee Embankments that were mapped as part of a statewide
project. While these NLEs cannot be regulated, they none the less can affect the flow of flood
waters. Morgan County showed no significant NLEs near major areas of population or essential
facilities.

4.3.9.7 Community Development Trends and Future Vulnerability

The county recognizes the importance of maintaining its future assets, infrastructure, and
residents. Inundation maps can highlight the areas of greatest vulnerability in each community.
The Morgan County Planning Commission reviews new development for compliance with the
local zoning ordinance.

4.3.9.8 Relationship to Other Hazards
Flooding — Flooding is typically the leading cause of dam or levee failure incidents.

Drought — Property owners living around dams may have problems accessing boating
equipment during times of drought.

4.3.10 Wildfire
4.3.10.1 Hazard Definition for Wildfire

The hazard extent of wildfires is greatest in the heavily forested areas of southern Indiana. The
IDNR Division of Forestry assumes responsibility for approximately 7.3 million acres of forest
and associated wild lands, including state and privately-owned lands. Indiana’s wildfire seasons
occur primarily in the spring—when the leaf litter on the ground dries out and before young
herbaceous plants start to grow and cover the ground (green up)—and in the fall—after the
leaves come down and before they are wetted down by the first heavy snow. During these
times, especially when weather conditions are warm, windy, and with low humidity, cured
vegetation is particularly susceptible to burning. When combined, fuel, weather, and
topography, present an unpredictable danger to unwary civilians and firefighters in the path of
a wildfire. Human action can not only intervene to stop the spread of wildfires but can also
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mitigate their onset and effects. Forest and grassland areas can be cleared of dry fuel to
prevent fires from starting and can be burned proactively to prevent uncontrolled burning.

4.3.10.2 Wildfire History in Morgan County

There have been no recently recorded wildfires or damages from wildfires reported in Morgan
County.

4.3.10.3 Geographic Location for Wildfire

Wildfires can affect any area of the county that may be experiencing a drought.
4.3.10.4 Hazard Extent for Wildfire

Wildfires can be widespread or localized events.

4.3.10.5 Risk Identification for Wildfire

In Meeting #2, the planning team determined that the probability of a wildfire is likely with
critical consequences. The warning time for a wildfire is less than 6 hours with a duration of less
than 24 hours. The calculated CPRI for wildfire is 3.05.

4.3.10.6 Vulnerability Analysis for Wildfire

Residential, commercial, and recreational areas are all vulnerable to wildfires. Areas of
concentrated vegetation such as national parks or forests can be exceptionally vulnerable to
wildfire.

4.3.10.7 Community Development Trends and Future Vulnerability

Because wildfire hazard events may occur anywhere within the county, future development will
be impacted. Major future development areas will be supplied with water distribution,
including hydrants for fire protection.

4.3.10.8 Relationship to other Hazards

Flooding and Erosion — Wildfires can eliminate vegetation and pose an increased risk to flooding
and erosion effects.

Drought and Extreme Heat — Dry, hot conditions can reduce the protective moisture of
woodlands and increase the risk of wildfire.

Hazardous Material Release — Storage tanks carrying chemicals including chlorine, anhydrous
ammonia, and fuel tanks located at farms pose an increased risk to wildfire ignition.
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4.3.11 Infectious Agents or Harmful Organisms
4.3.11.1 Hazard Definition for Infectious Agents or Harmful Organisms

The spread of harmful organisms and infectious agents are occasionally overlooked, potential
natural hazards that can be exacerbated following other natural disasters. This hazard can
include invasive species, such as the Emerald ash borer, or vector-borne diseases, such as West
Nile fever.

Emerald Ash Borer

The Emerald ash borer (EAB), Agrilus planipennis, is an exotic beetle thought to have arrived in
the United States by 2002 and was discovered near Detroit, Michigan. Indiana was one of the
next states recognized to have the beetle, having been discovered in northern Indiana in 2004.
The adult beetles do not pose harm to the ash trees, as they nibble on ash foliage. The
immature, or larvae stage, feed on the inner bark of the ash trees, disrupting its ability to
transport nutrients and water. The EAB is responsible for killing millions of ash trees in North
America. It has cost municipalities, property owners, nursery owners, and forest industries
millions of dollars.

Vector-Borne lliness

Vector-borne diseases are caused by infectious microorganisms that are transmitted to people
via living organisms including blood-sucking arthropods such as mosquitos, ticks, fleas, and
spiders. Natural disasters, particularly meteorological events such as cyclones, hurricanes, and
flooding, can influence transmission of vector-borne disease. The crowding of infected and
vulnerable hosts, a debilitated public health infrastructure, and disruptions of ongoing control
processes are risk factors for transmission of vector-borne disease. The Indiana State
Department of Health (ISDH) identifies sleeping sickness (Eastern equine encephalitis virus), La
Crosse encephalitis (La Crosse virus), St. Louis encephalitis (St. Louis encephalitis virus), West
Nile fever (West Nile virus), and dengue fever (dengue virus), as mosquito-borne diseases that
Hoosiers should take steps to protect themselves against.

The health department has also reported more than 200 cases of tick-borne illness in Indiana in
2016 alone. The ISDH highlighted Lyme disease, Rocky Mountain spotted fever (RMSF), and
Erlichiosis as tick-borne diseases particularly prevalent in Indiana. Over the past few years,
Indiana has experienced a rise in tick-borne infections. There were 36 cases of RMSF in 2014
but 80 in 2018. There were approximately 26 cases of Lyme disease in 2006, 112 cases in 2014,
and 155 cases in 2018. Increased summer tick populations frequently follow mild winters, and
back-to-back mild winters can cause a notable surge in tick numbers, along with the diseases
they carry. In June of 2017, a young Indiana girl died after contracting Rocky Mountain spotted
fever from a tick bite. Recently, a new tick-transmitted virus has made headlines through the
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state. The Centers for Disease Control confirmed two cases of Heartland virus in Indiana. Both
infected patients survived.

4.3.11.2 Infectious Agents or Harmful Organisms History in Morgan County
Emerald Ash Borer

EAB has been detected in Morgan County, Indiana. As of 2017, the entire state of Indiana lies
within the Federal quarantine boundaries , which limits moving firewood and other ash wood
materials in infested areas. However, The US Department of Agriculture’s Animal and Plant
Health Inspection Service (APHIS) has proposed remove the federal domestic EA quarantine
regulations as they have proved ineffective. Indiana lifted its EAB quarantine in October 2016.

Vector-Borne lliness

Mosquitoes carrying West Nile virus have been found in Morgan County. Most people who get
infected with West Nile virus will have either no symptoms or mild symptoms, but a few
individuals may contract a more severe form of the disease.

4.3.11.3 Geographic Location for Infectious Agents or Harmful Organisms

Emerald Ash Borers are most found in forested areas but can also negatively impact
neighborhoods or any other areas that have trees.

Mosquitos are drawn to areas of standing water and are commonly most active at dusk and
dawn; however, all areas are affected by mosquito populations.

4.3.11.4 Hazard Extent for Infectious Agents or Harmful Organisms

An exposure analysis identifies the existing and future assets located in identified hazard areas.
The areas with reported identification of the EAB in Morgan County are identified in Figure 76
with magenta dots. The points shown are collected from DNR annual surveys and from the DNR
Division of Entomology and Plant Pathology field staff. According to the Department of Natural
Resources, a live larva must be collected from an ash tree and identified by a trained specialist
to confirm the presence of EAB at the marked location. There may be more locations with EAB
that have not been identified.
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Figure 76. Emerald Ash Borer in Morgan County
4.3.11.5 Risk Identification for Infectious Agents or Harmful Organisms

In Meeting #2, the planning team determined that the probability of an infectious agent or
harmful organism hazard as highly likely with catastrophic consequences. The warning time for
an infectious agent or harmful organism hazard is about 6 to 12 hours with a duration of more
than 1 week. The calculated CPRI for harmful organisms is 3.85.

4.3.11.6 Vulnerability Analysis for Infectious Agents or Harmful Organisms Hazard

All communities can be potentially at risk for an epidemic and experience increased risk during
hazards the cause displacement, contamination of the water supply, and/or deprivation of
essential utilities, or when residents are not exposed to educational resources outlining
preventive steps.

4.3.11.7 Community Development Trends and Future Vulnerability

Future development will remain vulnerable to these events. EABs have killed millions of ash
trees in Indiana, Michigan, Illinois, Ohio, and Ontario and will continue to do so until the insects
are effectively contained or eliminated, or a strain of more resistant trees is developed.
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According to the National Institute of Allergy and Infectious Diseases, tick-borne illnesses will
continue to remain a problem as people build homes in wilderness areas where ticks and their
animal hosts live; however, urban environments can also host ticks and the pathogens they can
transmit.

Eliminating areas of standing water may help diminish the disease-carrying mosquito
population by removing or treating stagnant bodies of water areas that serve as mosquitos’
breeding grounds.

4.3.11.8 Relationship to other Hazards

The risk for infectious disease transmission is primarily associated with displacement and the
characteristics of the displaced population, the proximity of sterile water and function
restrooms, the nutritional status of the displaced, the level of immunity to vaccine-preventable
infections, and the availability of access to healthcare services.

Flooding — Increased risk of vector-borne diseases. EAB-damaged trees may pose a risk for
increased logjam events. In the aftermath of flooding, a plethora of standing water combined
with a possibly weakened health infrastructure and an interruption of ongoing control
programs increases the risk factors for vector-borne disease transmission. While initial flooding
may wash away existing mosquito-breeding sites, standing water caused by heavy rainfall or
overflow of rivers can create new breeding sites.

Earthquake — In the aftermath of earthquakes, some populations have experienced infection
outbreaks associated with increased exposure to airborne dust from landslides.

Tornadoes — Natural disasters like tornadoes, which impact communities on a large-scale and
cause displacement, have been associated with an increased risk in disease.

Utility Failure — Power outages and the disruption of water treatment and supply plants can
affect the proper functioning of health facilities and has also been linked with an increase in
diarrheal illness.
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5 Mitigation Goals and Strategies

The goal of mitigation is to protect lives and build disaster-resistant communities through
minimizing disruptions to local and regional economies, reducing the future impacts of hazards
including property damage, and supporting best use practices for public and private funds
spent on recovery assistance. This chapter discusses the general mitigation vision and
mitigation goals to reduce or avoid long-term vulnerabilities to the hazards identified in the
proceeding chapter. Successful mitigation actions and projects are based on well-constructed
risk assessments, which are provided in Chapter 4.

5.1 Community Capability Assessment

The capability assessment identifies current activities used to mitigate hazards. The capability
assessment identifies the policies, regulations, procedures, programs, and projects that
contribute to the lessening of disaster damages. The assessment also provides an evaluation of
county capabilities to determine whether the activities may be improved to reduce the impact
of future hazards more effectively. The following sections highlight the existing plans and
mitigation capabilities within all the communities.

5.1.1 Planning and Regulatory

Planning and regulatory capabilities include the plans, policies, codes, and ordinances that
prevent and reduce the impacts of hazards. In the following subsection, the team details the
NFIP program and local plans, codes, and ordinances in place that serve to make the county
more resilient to disasters.

5.1.1.1 National Flood Insurance Program (NFIP)

According to FEMA, the NFIP is a federal program created by Congress to mitigate future flood
losses nationwide through community-enforced building and zoning ordinances and to allow
access to affordable, federally backed flood insurance protection for property owners.
Providing an insurance alternative to disaster assistance, the NFIP is designed to alleviate the
escalating costs of repairing flood damage to buildings and their contents. If communities
participate in the NFIP through adopting and enforcing a floodplain management ordinance to
reduce future flood risks to new construction in SFHAs, the federal government has agreed to
make flood insurance available within the community as a financial protection against flood
losses. To remain eligible for future mitigation funds, NFIP communities must adopt either their
own MHMP or participate in the development of a multi-jurisdictional MHMP.

Morgan County, the City of Martinsville, and the Towns of Brooklyn, Mooresville, Morgantown,
and Paragon participate in the NFIP. The total number of policies and coverage of insurance in-
force are identified in Table 16.
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To assure coverage is available for all policy holders, the county and its NFIP communities will
assure the continued compliance of the state floodway and NFIP requirements.

The Indiana Flood Control Act grants the IDNR regulatory control over floodway areas in any
state waterway (streams less than 1 square mile in drainage area). Within the Flood Control
Act, the General Assembly created a permitting program. Two of the fundamental provisions of
the Act’s regulatory programs consist of the following:

1. An abode or place of residence may not be constructed or placed within a floodway.

2. Any structure, obstruction, deposit, or excavation within a floodway must receive
written approval from the Director of the Department of Natural Resources for the work
before beginning construction.

The DNR is the Cooperating Technical Partner for the FEMA Floodplain Mapping program and
provides floodway site determinations upon request. The DNR performs both the Community
Assistance Call (CAC) and Community Assistance Visit (CAV) for the NFIP program. The CAV and
CAC serve as each NFIP communities’ assurance that the community is adequately enforcing its
floodplain management regulations and prices opportunities for technical assistance by the
DNR on behalf of FEMA.

The NFIP’s Community Rating System (CRS) recognizes and encourages community floodplain
management activities that exceed the minimum NFIP standards. Depending upon the level of
participation, flood insurance premium rates for policyholders can be reduced. Besides the
benefit of reduced insurance rates, CRS floodplain management activities enhance public
safety, reduce damages to property and public infrastructure, avoid economic disruption and
losses, reduce human suffering, and protect the environment. Technical assistance on designing
and implementing some activities is available at no charge. Participating in the CRS provides an
incentive to maintaining and improving a community's floodplain management program over
the years. Neither Morgan County nor its jurisdictions participate in the CRS program.

5.1.1.2 Plans and Ordinances

Morgan County and its incorporated communities have several plans and ordinances in place to
ensure the safety of residents and the effective operation of communities. These include the
Soil Survey of Morgan County, Morgan County Comprehensive Plan, and the Morgan County
Land Use & Development Code- Zoning Ordinance. Information was collected through surveys
with plan team representatives of the county, cities, and towns. The results of these surveys
can be found in Appendix F. The review of this information was used to inform the
development of mitigation strategies for this plan update.
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Table 34. Jurisdictions Planning Mechanisms

Capabilities County Martinsville Bethany Brooklyn  Monrovia Mooresville Morgantown
Planning

Comprehensive 2019 Yes Yes Yes Yes 2021 Yes

Plan

Emergency Yes Yes Yes Yes Yes 2021 -

Operations Plan

Watershed Plan White River Lambs Creek WMP (2003), Lower White Lick Creek WMP (2005), Indian Creek WMP (2009)

Ordinances
Zoning Ordinance RS Yes Yes Yes - Yes Yes
Building Codes/ Yes Yes Yes Yes - Yes Yes
Ordinance
Floodplain Yes Yes N/A No - Yes Yes
Ordinance*
Storm Water Yes Yes No No - Yes No
Ordinance
Erosion Ordinance RS Yes N/A No - Yes No
Burning No Yes N/A Yes Yes Yes Yes
Ordinance
Capabilities Paragon Eminence Martinsville Monroe- Mooresville Soil & Water

Community SC Schools Gregg SC  Consolidated SC Conservation District
Planning

Comprehensive County No 2022 No No 2019
Plan
Emergency County Yes 2022 2021 2022 -
Operations Plan

Watershed Plan White River Lambs Creek WMP (2003), Lower White Lick Creek WMP (2005), Indian Creek WMP (2009)

Ordinances

Zoning Ordinance H®eI¥]qja% No No N/A No No
Building Codes/ County County No N/A Yes No
Ordinance
Floodplain County No No N/A No No
Ordinance*
Storm Water Yes No No N/A No No
Ordinance
Erosion Ordinance KeI¥sjsY No No N/A No No

Yes No No N/A No No

* The floodplain ordinance date is based upon the currently effective map date provided by the FEMA status book
report for Communities Participating in the National Flood Program.
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Many of these plans or policies can help implement the goals, objectives, and strategies in
Morgan County’s MHMP. The Morgan County Emergency Management Director is responsible
for meeting within each jurisdiction yearly throughout the next five years. During these
meetings, the local Emergency Management Director will review all Local Planning Mechanisms
and collaborate with the Cities and Towns to ensure the MHMP is becoming as integrated into
local plans as possible. These Local Planning Mechanisms are meant to work cooperatively
together in order to ensure the health, safety, and welfare of Morgan County and its
corresponding jurisdictions.

The 2019 update of the Morgan County Comprehensive Plan recognizes the presence of
regulatory floodway within the county and remarks that areas within the central and southern
portions of the county are particularly steep and therefore development within those areas
should be avoided. It also states that the county seeks to preserve natural resources by
directing development away from prime agricultural land, floodplains and dense tree canopy.
Toward that end, the plan identifies action steps that include in the short term requiring any
allowed residential, commercial or industrial development in flood hazard areas to be
effectively protected against inundation; discouraging the expansion of public utilities and
infrastructure, such as sanitary sewers, into areas with steep slopes and floodplains, so as to
minimize future development therein; and, in the medium term, implementing additional
protection measures for development adjacent to floodplains, including erosion and sediment
control practices, development limitations, and stormwater quality runoff provisions for new
development or other protections. The January 2022 Morgan County Unified Development
Ordinance outlines a variety of guidelines related to landfill and hazardous waste storage,
potential fire hazards, and the development within the special flood hazard area. The Unified
Development Ordinance also refers to the Morgan County Floodplain Ordinance. Morgan
County also recognized the importance of flood hazards in its 2019 Thoroughfare Plan, noting
floodplains and historical circumstances result in poor alignment throughout the transportation
network with many jogs and off-set intersections. It also acknowledges the potential value of
floodplains to develop recreational amenities, for example between County Line Road and the
existing Waverly Park as well as other locations connecting the county to the White River.

5.2 General Mitigation Goals

In Section 4 of this plan, the risk assessment identified a number of natural hazards that
Morgan County experiences. The MHMP planning team members understand that although
hazards cannot be eliminated altogether, Morgan County can work toward building disaster-
resistant communities. Following are a list of goals, objectives, and actions identified in the
previous Morgan County MHMP. These goals remain valid and represent long-term, broad
visions of the overall vision the county would like to achieve for mitigation. The objectives are
strategies and steps that will assist the communities in attaining the listed goals.
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Goal 1: Lessen the impacts of hazards to new and existing infrastructure

e Objective (a): Retrofit critical facilities and structures with structural design practices

and equipment that will withstand natural disasters and offer weather-proofing.

e Objective (b): Equip public facilities and communities to guard against damage caused

by secondary effects of hazards.
e Objective (c): Minimize the amount of infrastructure exposed to hazards.

e Objective (d): Evaluate and strengthen the communication and transportation abilities

of emergency services throughout the community.
e Objective (e): Improve emergency sheltering in the community.

Goal 2: Create new or revise existing plans/maps for the community

e Obijective (a): Support compliance with the NFIP.

e Objective (b): Review and update existing, or create new, community plans and
ordinances to support hazard mitigation.

e Obijective (c): Conduct new studies/research to profile hazards and follow up with
mitigation strategies.

Goal 3: Develop long-term strategies to educate community residents on the hazards
affecting their county

e Objective (a): Raise public awareness on hazard mitigation.
e Objective (b): Improve education and training of emergency personnel and public
officials.

5.3 Miitigation Actions and Projects

Upon completion of the risk assessment and development of the goals and objectives, the

planning committee was provided a list of the six mitigation measure categories from the FEMA
State and Local Mitigation Planning How to Guides. The types of mitigation actions are listed as

follows:

e Prevention: Government, administrative, or regulatory actions or processes that

influence the way land and buildings are developed and built. These actions also include
public activities to reduce hazard losses. Examples include planning and zoning, building

codes, capital improvement programs, open space preservation, and stormwater
management regulations.
e Property Protection: Actions that involve the modification of existing buildings or

structures to protect them from a hazard or removal from the hazard area. Examples

include acquisition, elevation, structural retrofits, storm shutters, and shatter-resistant

glass.
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e Public Education and Awareness: Actions to inform and educate citizens, elected
officials, and property owners about the hazards and potential ways to mitigate them.
Such actions include outreach projects, real estate disclosure, hazard information
centers, and school-age and adult education programs.

e Natural Resource Protection: Actions that, in addition to minimizing hazard losses,
preserve or restore the functions of natural systems. These actions include sediment
and erosion control, stream corridor restoration, watershed management, forest and
vegetation management, and wetland restoration and preservation.

e Emergency Services: Actions that protect people and property during and immediately
after a disaster or hazard event. Services include warning systems, emergency response
services, and protection of critical facilities.

e Structural Projects: Actions that involve the construction of structures to reduce the
impact of a hazard. Such structures include dams, levees, floodwalls, seawalls, retaining
walls, and safe rooms.

Implementation of the mitigation plan is critical to the overall success of the mitigation
planning process. The first step is to decide, based upon many factors, which action will be
undertaken first. In order to pursue the top priority first, an analysis and prioritization of the
actions is important. The plan team assessed the status and priority of the existing strategies
using the FEMA mitigation evaluation criteria using the STAPLE + E criteria. Table 35 lists the
factors to consider in the analysis and prioritization of actions. Some actions may occur before
the top priority due to financial, engineering, environmental, permitting, and site control issues.
Public awareness and input of these mitigation actions can increase knowledge to capitalize on
funding opportunities and monitoring the progress of an action.

Table 35. STAPLE+E Criteria

Criteria Description ‘

S —Social Mitigation actions are acceptable to the community if they do not adversely
affect a particular segment of the population, do not cause relocation of lower
income people, and if they are compatible with the community’s social and
cultural values.

T - Technical Mitigation actions are technically most effective if they provide a long-term
reduction of losses and have minimal secondary adverse impacts.

A- Mitigation actions are easier to implement if the jurisdiction has the necessary

Administrative staffing and funding.

P — Political Mitigation actions can truly be successful if all stakeholders have been offered

an opportunity to participate in the planning process and if there is public
support for the action.

L - Legal It is critical that the jurisdiction or implementing agency have the legal authority
to implement and enforce a mitigation action.
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Criteria Description

E — Economic Budget constraints can significantly deter the implementation of mitigation

actions. It is important to evaluate whether an action is cost-effective, as
determined by a cost benefit review, and possible to fund.

E — Environmental | Sustainable mitigation actions that do not have an adverse effect on the

environment, comply with federal, state, and local environmental regulations,
and are consistent with the community’s environmental goals, have mitigation
benefits while being environmentally sound.

Understanding the dynamics of STAPLE + E leads to the project’s success. Developing questions
evolving around the evaluation criteria, similar to those outlined below, helps the team
prioritize the projects.

Social:

Will the proposed action adversely affect one segment of the population?

Will the action disrupt established neighborhoods, break up voting districts, or cause the

relocation of lower income people?

Technical:

How effective is the action in avoiding or reducing future losses?

Will it create more problems than it solves?

Does it solve the problem or only a symptom?

Does the mitigation strategy address continued compliance with the NFIP?

Administrative:

Does the jurisdiction have the capability (staff, technical experts, and/or funding) to
implement the action, or can it be readily obtained?

Can the community provide the necessary maintenance?

Can it be accomplished in a timely manner?

Political:

Is there political support to implement and maintain this action?

Is there a local champion willing to help see the action to completion?

Is there enough public support to ensure the success of the action?

How can the mitigation objectives be accomplished at the lowest cost to the public?

Does the community have the authority to implement the proposed action?

Are the proper laws, ordinances, and resolution in place to implement the action?
Are there any potential legal consequences?

Is there any potential community liability?
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Is the action likely to be challenged by those who may be negatively affected?
Does the mitigation strategy address continued compliance with the NFIP?

Economic:

Are there currently sources of funds that can be used to implement the action?

What benefits will the action provide?

Does the cost seem reasonable for the size of the problem and likely benefits?

What burden will be placed on the tax base or local economy to implement this action?
Does the action contribute to other community economic goals such as capital
improvements or economic development?

What proposed actions should be considered but be “tabled” for implementation until
outside sources of funding are available?

Environmental:

5.3.1

How will this action affect the environment (land, water, endangered species)?
Will this action comply with local, state, and federal environmental laws and
regulations?

Is the action consistent with community environmental goals?

Hazard Mitigation Actions

Morgan County and its included municipalities share a common Hazard Mitigation Plan and
worked closely to develop it. These communities work together with their city councils and the
Morgan County Emergency Management Director to insure that the hazards and mitigation
actions included in this plan are accurate and addressed in their jurisdictions. The jurisdictions
responsible for each action consist of the following:

Morgan County

Martinsville

Bethany

Brooklyn

Monrovia

Mooresville

Morgantown

Paragon

Eminence Community School Corporation
Martinsville Schools

Monroe-Gregg School Corporation
Mooresville Consolidated School Corporation
Soil & Water Conservation District
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Table 36 lists all mitigation actions for Morgan County and its jurisdictions. Each of these
mitigation action charts detail the hazard, the mitigation action to address the identified
hazard, its current stage of implementation, the timeframe for implementation going forward,
the jurisdictions who have identified they will work to implement the action, the responsible
parties to carry through with implementation, and comments on how the plan will be
implemented through existing planning mechanisms and funding to make implementation
happen.

Additionally, the Morgan County planning team assigned the mitigation actions priority
rankings for implementation (1=High Priority; 2= Moderate Priority; 3= Low Priority). Mitigation
actions given a “high” priority ranking will ideally be implemented within 5 years of the MHMP
plan adoption date. Mitigation actions ranked as a “medium” priority may be addressed within
5-10 years from the MHMP plan adoption date, and “low” priority mitigation actions may take
over 10 years before action completion. Although higher ranking priorities may constitute a
greater county concern than lower ranking priorities, the availability of funds may cause some
mitigation actions to take longer to implement.

All of the mitigation actions identified in the 2017 Morgan County Hazard Mitigation Plan have
been carried over into the 2023 plan based on the advisement of the Morgan County
Emergency Management Director and the consensus of the steering committee. Not all of the
2017 mitigation actions have been fully completed, and they are identified in this plan to reflect
their ongoing implementation.

The status designations include the following:

¢ Identified — actions are in the preliminary stages and have not yet started
e Complete — the action is complete

e Ongoing — actions require continuing application

e In Progress — actions are currently being acted upon

e Deferred — no progress has been made

e Deleted - the action is no longer relevant

The mitigation action types encompass the following areas:

e Prevention — expand mapping, loss-prevention programs, buyouts, regulations

e Property Protection — identify vulnerable areas and populations, retrofit vulnerable
buildings, structural improvement

e Public Education — information sessions, presentations, disclosure, website information,
brochures, educational resources, and hazard awareness

e Natural Resource Protection — conservation, erosion control, stream corridor
restoration, wetland restoration, resource management
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e Emergency Services — emergency alerts, evacuation plans, expand emergency
operations

e Structural Improvement — acquisitions and elevations of structures in flood prone areas,
structural retrofits, retaining walls, retention structures, culverts, and safe rooms.

5.3.2 Mitigation Actions by Community

This is a multi-jurisdictional plan that covers Morgan County, its school districts, its soil & water
conservation district, and the communities of Martinsville, Bethany, Brooklyn, Monrovia,
Mooresville, Morgantown, and Paragon. The Morgan County risks and mitigation activities
identified in this plan also incorporate the concerns and needs of townships and other entities
participating in this plan.
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Table 36. Mitigation Actions

Hazards

Mitigation
Action

Goals &
Objectives

Action

Community

Status

Priority

Coordinating
Agency

MORGAN COUNTY

Potential
Funder

Comments

Type Met
1 | Flood, Maintain erosion issues | Brooklyn Completed | - Morgan Regional -
Thunderstorm, at White Lick Creek County Water
Fluvial Erosion south of Mill Street Planning, Management
IDEM District, Local
resources,
IDNR
2  Flood Review, revise and Morgan County = Completed | - Morgan Local The Town of
publish the zoning County EMA, resources Waverly has
ordinances regarding Morgan already
parking lots and other County addressed this
hard surfaces to Planning issue
enforce impermeable
surfaces and rain
gardens
3  Dam/Levee Establish IEAPs for Morgan County, = Completed - IDNR, IDNR, -
existing dams in Morgan | Mooresville, IDHS/FEMA, IDHS/FEMA
County, including the Brooklyn, Morgan
dams surrounding Martinsville, County Public
Mooresville and St. John | Monrovia, Works
Commons Dam Morgantown,
Paragon
4 Dam/Levee Establish an IEAP for Morgan County, = Completed - IDNR, IDNR, -
existing Patton Park Mooresville, IDHS/FEMA, IDHS/FEMA
Dam. IEAP should Brooklyn, Morgan
include a published Martinsville, County Public
evacuation plan Monrovia, Works
Morgantown,
Paragon
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Hazards

Mitigation

Action

Goals &
Objectives
Met

Action

Community

Status

Priority

Coordinating
Agency

MORGAN COUNTY

Potential
Funder

Comments

Type

Flood Upgrade and/or harden | Morgan County, | Completed - Morgan Community -
storm Mooresville, County EMA, Development
sewer systems Brooklyn, Local Grants,

Martinsville, community Capital
Monrovia, engineers Improvement
Morgantown, Funds
Paragon

Hazmat Conduct a commodity Morgan County, = Completed - Morgan INDOT -
flow Mooresville, County EMA, Grants, IDHS
study to determine the Brooklyn, LEPC Grants
materials being Martinsville
transported on |-69

Flood, Culvert/drainage Morgan County, = Completed @ - - - -

Thunderstorm improvements needed Mooresville,
at Brooklyn,

Replace Burton Lane Martinsville,
bridge over Indian Creek = Morgantown,
and Bridge at SR252 Paragon

Flood, Develop county Morgan County, = Completed - - - -

Thunderstorm, ordinance to curtail the Mooresville,

Fluvial Erosion problems associated Brooklyn,
with fluvial erosion Martinsville,

Monrovia,
Morgantown,
Paragon
Dam/Levee Develop a Martinsville Martinsville Completed | - - - Although the

Levee Operations and
Maintenance Plan

plan has been
developed, the
need for
continued
maintenance is
ongoing
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Hazards

Mitigation

Action

Goals &
Objectives

Action

Community

Status

Priority

Coordinating
Agency

MORGAN COUNTY
Potential Comments
Funder

Type Met
10 Tornado, Install Reverse 911 Morgan County, = Completed @ - - - -
Flood, Mooresville,
Earthquake, Brooklyn,
Thunderstorm, Martinsville,
Winter Storm, Monrovia,
Hazmat, Morgantown,
Drought, Paragon
Ground
Failure,
Dam/Levee
11 Hazmat Develop a call-in Morgan County, = Completed @ - - - -
reporting system Mooresville,
Brooklyn,
Martinsville,
Monrovia,
Morgantown,
Paragon
12  Tornado, Harden the Morgan Morgan County = Completed | - - - This facility also
Earthquake, County E911 Emergency has back-up
Thunderstorm, Center at Lincoln generators
Winter Storm
13  Tornado, Review and revise Morgan County, @ Completed | - - - -
Thunderstorm zoning ordinances to Mooresville,
require tie-downs for Brooklyn,
mobile homes Martinsville,
Monrovia,
Morgantown,
Paragon
14  Flood Review and revise Morgan County, = Completed @ - - - -
zoning Mooresville,
ordinances banning new | Brooklyn,
construction in flood Martinsville,
plains, limiting building Monrovia,
on hillsides Morgantown,
2023 MULTI HAZARD MITIGATION PLAN 138




MORGAN COUNTY

#  Hazards Mitigation Goals & Action Community Status Priority Coordinating Potential Comments
Action Objectives Agency Funder
Type Met
Paragon
15  Flood Require a watershed Morgan County, = Completed - - - -
maintenance fee Mooresville,
Brooklyn,
Martinsville,
Monrovia,
Morgantown,
Paragon
16 Earthquake, Establish incident Morgan County, = Completed | - - - -
Hazmat management teams Mooresville,
(IMT) and Community Brooklyn,
Emergency Response Martinsville,
Team (CERT) Monrovia,
Morgantown,
Paragon
17 Tornado, Work with utility Morgan County, = Completed @ - - - -
Thunderstorm, companies to trim trees | Mooresville,
Winter Storm and bury power lines Brooklyn,
Martinsville,
Monrovia,
Morgantown,
Paragon
18 Flood Property 1b Institute buyout Morgan County, | ldentified High Morgan Local -
Protection program for flood-prone | Mooresville, County EMA, resources,
land areas along Lingle Brooklyn, IDHS IDHS/FEMA
Road in Whitaker and Martinsville,
Countyline and Monrovia,
Edgewood Morgantown,
Paragon
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Hazards

Mitigation

Goals &

Action

Community

Status

Priority

Coordinating

MORGAN COUNTY

Potential

Comments

Action Objectives Agency Funder
Type Met
19  Flood Prevention @ 2b Develop a plan for Mooresville Identified High Mooresville Mooresville -
ongoing stream/river Public Works, Public Works,
maintenance at Mooresville Mooresville
Springmill and Killian Planning, Planning
Road IDNR, INDOT
20 Flood, Structural 1c Culvert/drainage Morgan County, | ldentified High Morgan Regional -
Thunderstorm | Projects improvements needed Mooresville, County Public = Water
1) North side of Dill Blvd | Brooklyn, Works, Management
under Morgantown Martinsville, Morgan District, Local
2.North County Line and | Morgantown, County resources,
Westwood Paragon Building Code | IDNR
3) Between N. Old State Dept, IDNR
Road 67 and Merriman
Road
21 | Flood, Ground | Prevention @ 2c Map flood and erosion Mooresville Identified High Morgan IDNR, -
Failure problems along County IDHS/FEMA
McCracken Creek, north Building Code
of Patton Park Lake and Dept, Morgan
along Orchard Creek County
Planning,
IDHS/FEMA,
IDNR
22  Flood Prevention | 2c Map flood hazard Monrovia Identified High Morgan IDNR, The Morgan
Silon Creek to County IDHS/FEMA County
confluence with East Building Code Planning Team
White Lick Creek Department, considers this
Morgan their number
County Public one priority
Works,
IDHS/FEMA
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Hazards

Mitigation

Action
Type

Goals &
Objectives
Met

Action

Community

Status

Priority

Coordinating
Agency

MORGAN COUNTY

Potential
Funder

Comments

23  Flood Prevention @ 2b Establish setback Morgan County, | ldentified High Morgan IDNR -
ordinances for future Mooresville, County
development Brooklyn, Building Code
Martinsville, Dept
Monrovia,
Morgantown,
Paragon
24 | Tornado, Structural la Ensure safe structures Monrovia Identified High Morgan Local Currently, no
Flood, Projects by installing safe rooms County EMA, resources, schools in the
Earthquake, and/or firewalls in Morgan IDHS/FEMA, county have
Thunderstorm, critical facilities County Communitry | safe rooms
Winter Storm, Schools Development
Hazmat, Grants
Dam/Levee
25  Flood, Ground | Property 1c River & stream Soil & Water Identified High Soil & Water IDNR Funds
Failure Protection maintenance and bank Conservation Conservation appropriated
stabilization for log jam District District
removal
26 Flood, Prevention | 2c Erosion reduction study = County Identified Medium | Morgan Morgan -
Thunderstorm, needed as FEH is County Public = County Public
Winter Storm, impacting waste water Works, Works, IDNR
Fluvial Erosion treatment plant and the Morgan
bridge over White River County
at Blue Bluff Road Engineering,
IDNR,
Christopher
Burke
Engineering,
CEES
27 | Flood, Structural 1c Pump station for Martinsville Identified Medium | Morgan Martinsville -
Thunderstorm | Projects interior drainage, County Public | Public Works,
suggested near Jones Works, IDNR
Park (at the intersection Martinsville
of N. Park Ave and W Plannign
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Hazards

Mitigation

Action
Type

Goals &
Objectives
Met

Action

Douglas Street)

Community

Status

Priority

Coordinating
Agency

MORGAN COUNTY

Potential
Funder

Comments

28 Dam/Levee Prevention | 2b Coordinate with Morgan County, | Identified Medium | IDNR, IDNR, -
surrounding counties to | Mooresville, IDHS/FEMA, IDHS/FEMA
ensure any high hazard Brooklyn, Morgan
dam located in a Martinsville, County Public
neighboring county but Monrovia, Works
with inundation in Morgantown,

Morgan County, has an Paragon
IEAP

29 Tornado, Structural le Mobile home safe Morgantown Identified Medium | Morgan - -

Flood, Projects rooms are needed County EMA

Earthquake,

Thunderstorm,

Winter Storm,

Hazmat,

Dam/Levee

30 Tornado, Emergency | 1la Harden critical facilities Morgan County,  ldentified Medium | Morgan Local -

Earthquake, Services including the National Mooresville, County EMA, resources,

Thunderstorm, Guard Armory, EMS Brooklyn, Mooresville, FEMA,

Winter Storm buildings, fire stations, Martinsville, Martinsville Community
police stations, state Monrovia, Development
buildings, jail, Morgantown, Grants
Mooresville and Paragon, All

Martinsville High
Schools and South
Elementary School

school districts
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Hazards Mitigation Goals & Action Community Status Priority Coordinating Potential Comments
Action Objectives Agency Funder
Type Met
31 Earthquake Property la Install inertial valves in Morgan County, | ldentified Medium | Morgan IDHS/FEMA, -
Protection public Mooresville, County EMA Community
buildings Brooklyn, Development
Martinsville, Grants
Monrovia,
Morgantown,
Paragon
32  Flood, Emergency @ 2c Work with neighboring Morgan County, | Identified Medium | Neighboring Grants -
Dam/Levee Services counties to establish a Mooresville, counties,
No Brooklyn, Morgan
Adverse Impact Martinsville, County EMA
statement Monrovia,
Morgantown,
Paragon
33  Flood Structural 1c Elevate roads that All school Identified Medium | Public Works INDOT -
Projects frequently flood and districts departments
impact school bus
routes
34  Flood Property 1b Institute buyout Morgan County, | ldentified Low Morgan Local -
Protection program for flood-prone = Mooresville, County EMA, resources,
land areas along SR 67 Brooklyn, IDHS IDHS/FEMA
Martinsville,
Monrovia,
Morgantown,
Paragon
35 Earthquake Emergency | 1la Reinforce schools with All school Identified Low Morgan FEMA, -
Services straps for shelving and districts County EMA, Community

no-slip bases for
computers

local hospitals,
Morgan
County
Schools

Development
Grants
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Hazards Mitigation Goals & Action Community Status Priority Coordinating Potential Comments
Action Objectives Agency Funder
Type Met
36 Earthquake Emergency | 1la Reinforce hospitals with | Morgan County, | ldentified Low Morgan FEMA, -
Services straps for shelving and Mooresville, County EMA, Community
no-slip bases for Brooklyn, local hospitals, = Development
computers Martinsville, Morgan Grants
Monrovia, County
Morgantown, Schools
Paragon
37  Flood Property 1a Repair backflow valves Martinsville Identified Low Morgan Local -
Protection in older buildings County EMA resources,
IDHS/FEMA,
Communitry
Development
Grants
38 Hazmat Prevention @ 2b Identify current and Morgan County, | ldentified Low Morgan INDOT -
establish Mooresville, County EMA,
alternate approved Brooklyn, INDOT
routes Martinsville,
for transporting Monrovia,
hazardous Morgantown,
materials Paragon
39 Flood Structural 1d Improve emergency County Identified Low Morgan Morgan -
Projects access to Blue Bluff Rd County Public | County Public
Works Works
40  Flood Property 1b Institute buyout Morgan County, | In High Morgan Local Some buyout
Protection program for flood-prone = Mooresville, Progress County EMA, resources, have been
land areas and relocate Brooklyn, IDHS IDHS/FEMA completed in
critical facilities as Martinsville, the Town of
necessary Monrovia, Brooklyn along
Morgantown, 67 and along
Paragon Clear
Creek/Grassy
Fork Creek;
additional

buyouts are
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#  Hazards Mitigation Goals & Action Community Status Priority Coordinating Potential Comments
Action Objectives Agency Funder
Type Met
needed.

41 | Flood Prevention | 3a Purchase and set up Morgan County, | In High Morgan Local Some flood
permanent signage Mooresville, Progress County EMA, resources, gates and signs
directing Brooklyn, INDOT, IDHS/FEMA, have been
residents to shelters and = Martinsville, Morgan INDOT purchased but
warning of flash flood Monrovia, County more are
areas Morgantown, Highway needed.

Paragon County working
with INDOT on
169 flooding
issues

42 | Flood, Structural 1c Reinforce the bank Morgan County In High Morgan Morgan In progress

Thunderstorm, | Projects along Progress County County Public | until I-69

Winter Storm Interstate 69 / Hwy 37 Planning Works, IDNR construction is
merge for erosion completed.
control

43 | Dam/Levee Protection | 1c Lake Deturk Dam and Martinsville In High Morgan Martinsville -

Protection Painted Hills Lake Dam Progress County Public | Public Works,
improvements along Works, IDNR,
Grassyfork Lane Surrounding Surrounding
counties counties
44 | Tornado, Emergency  1d Install weather alert Morgan County, | In High Morgan Local -
Thunderstorm | Services radios for Mooresville, Progress County EMA resources
critical facilities Brooklyn,
Martinsville,
Monrovia,
Morgantown,
Paragon
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45 | Tornado, Emergency | le Devise a plan for Morgan County, | In Low Morgan Local -
Flood, Services alternative fuel Mooresville, Progress County EMA, resources
Earthquake, resources for back-up Brooklyn, Local
Thunderstorm, generators Martinsville, resources,
Winter Storm Monrovia, Morgan
Morgantown, County
Paragon Planning,
Morgan
County
Engineering
46 | Earthquake, Prevention @ 2b Establish maps to show Morgan County, | In Low Morgan Morgan -
Hazmat, locations of pipes and Mooresville, Progress County EMA County
Fire/Explosion water Brooklyn, Building Code
systems; move pipelines | Martinsville, Dept
as Monrovia,
necessary Morgantown,
Paragon
47 | Hazmat Public 3a Develop community Mooresville, In Low Morgan Morgan -
Education outreach and education = Monrovia Progress County EMA, County EMA,
and for airplane crash risk FAA, FAA,
Awareness Indianapolis Indianapolis
Airport, INDOT @ Airport,
INDOT
48  Flood, Structural 1c Culvert/drainage Morgan County, = Ongoing High Morgan Regional Studies have
Thunderstorm | Projects improvements needed Mooresville, County Public = Water been
1) Along railroads at Old | Brooklyn, Works, Management | completed. I-
SR 67 Martinsville, Morgan District, Local | 69 construction
2) Sartor Ditch under Morgantown, County resources, in Morgan
Hwy 37 and South Outer | Paragon Building Code | IDNR County is slated
Road Dept, IDNR to last until
3) 169 overpass 2023, which will
impact
drainage.
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Hazards Mitigation Goals & Action Community Status Priority Coordinating Potential Comments
Action Objectives Agency Funder
Type Met

49 | Tornado, Emergency  1d Install new warning Morgan County, = Ongoing High Morgan Local The
Flood, Services sirens Brooklyn, County EMA resources, communities of
Earthquake, within the county and Martinsville, IDHS/FEMA, Monrovia,
Thunderstorm, increase Paragon Communitry Martinsville and
Winter Storm, the saturation of Development = Morgantown
Hazmat, communication towers Grants have recently
Drought, installed
Ground warning sirens
Failure,

Dam/Levee

50 | Tornado, Public 3a Develop family Morgan County, = Ongoing High Morgan Local In 2010,

Flood, Education emergency plans during | Mooresville, County EMA, resources, Morgan County

Thunderstorm, @ and Severe Weather Week Brooklyn, Red Cross, donations, distributed

Winter Storm, Awareness in schools Martinsville, IDHS/FEMA IDHS/FEMA IDHS coloring

Drought Monrovia, books to local
Morgantown, schools
Paragon

51 | Tornado, Public 3a Public outreach to Morgan County, = Ongoing High Morgan Local In 2010,

Flood, Education secure Mooresville, County EMA, resources, Morgan County
Earthquake, and materials for emergency | Brooklyn, IDHS/FEMA IDHS/FEMA distributed
Thunderstorm, | Awareness preparedness kits (to Martinsville, IDHS coloring
Winter Storm, include water heaters, Monrovia, books to local
Hazmat, bookshelves, Morgantown, schools
Drought, doors, locks, and Paragon

Ground personal items such as

Failure, diapers

Dam/Levee and blankets)

52 | Tornado, Emergency | le Establish shelters Morgan County, = Ongoing High Morgan Local Currently
Flood, Services throughout the county, Mooresville, County EMA resources, working on
Earthquake, especially near mobile Brooklyn, IDHS/FEMA, agreements
Thunderstorm, home areas Martinsville, Community with local
Winter Storm, Monrovia, Development @ schools and
Hazmat, Morgantown, Grants shelters but no
Drought, Paragon written
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Ground agreements at
Failure, this time
Dam/Levee
53 | Drought, Public 3a Raise public awareness Morgan County, = Ongoing High Local Fire Grants, Local | -
Wildfire Education of Mooresville, Depts Fire Depts
and drought conditions, e.g. | Brooklyn,
Awareness field fires, burn bans Martinsville,
and water conservation Monrovia,
Morgantown,
Paragon
54 | Flood Prevention | 2c Conduct a study on Morgantown Ongoing Medium | Morgan IDHS/FEMA, IDNR has
residential flooding near County IDNR completed
Arnold Street and the Building Code preliminary
county line Department, analysis
IDNR
55 | Flood Prevention | 1c Maintain ditches and Morgan County, = Ongoing Medium | Morgan IDHS/FEMA, -
retention areas near Mooresville, County EMA, IDNR
White River, Indian Brooklyn, County
Creek, and White Lick Martinsville, Engineer,
Creek Monrovia, IDNR
Morgantown,
Paragon
56 | Tornado, Emergency | 1d Establish an emergency | Morgan County, = Ongoing Medium | Morgan Local -
Flood, Services listing for transportation = Mooresville, County EMA, resources,
Earthquake, and medical needs Brooklyn, Local CERT
Thunderstorm, Martinsville, Resources,
Winter Storm, Monrovia, CERT
Hazmat, Morgantown,
Drought, Paragon
Ground
Failure,
Dam/Levee
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57 | Tornado, Emergency  1d Create emergency Morgan County, = Ongoing Medium | Morgan IDHS/FEMA, Morgan County
Flood, Services evacuation plans for Mooresville, County EMA, INDOT has already
Thunderstorm, each jurisdiction Brooklyn, Morgan identified and
Winter Storm, Martinsville, County mapped only
Dam/Levee Monrovia, Planner, the ‘at-risk’

Morgantown, INDOT areas
Paragon

58 | Tornado, Property le Purchase backup Morgan County, = Ongoing Medium | Morgan Local Generators
Flood, Protection generators and/or Mooresville, County EMA, resources, were purchased
Earthquake, transfer switches Brooklyn, Local IDHS/FEMA for some critical
Thunderstorm, Martinsville, resources facilities in the
Winter Storm Monrovia, county (911,

Morgantown, jail) and for
Paragon Martinsville
59 | Hazmat Emergency @ 3b Develop training and Monrovia Ongoing Medium | Morgan Grants, Local | -
Services storage assistance for County EMA, Fire Depts,
chemical hazards (in LEPC LEPC
particular water sewer
and pool houses).
Program to include
public awareness
60 Hazmat Emergency @ 3b Regularly assess the Morgan County, = Ongoing Medium | Morgan Local -
Services medical capabilities of Mooresville, County EMA, hospitals,
hospitals and increase Brooklyn, local hospitals, | IDHS
staff training Martinsville, LEPC
Monrovia,
Morgantown,
Paragon
61 Flood Emergency @ 3b Organize rescue water Morgan County, = Ongoing Low Morgan Local Fire -
Services craft and water-saving Mooresville, County EMA, Depts
devices to insure Brooklyn, local hospitals
availability to resident Martinsville,
Morgantown,
Paragon
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62 | Wildfire Emergency @ 3b Provide wildfire Morgan County, | ldentified Low Local Fire Grants, Local | -
Services response training to fire = Mooresville, Depts Fire Depts
departments. Brooklyn,
Martinsville,
Morgantown,
Paragon
63 | Wildfire Prevention | 1b Provide brush trucks Morgan County, | ldentified Low Local Fire Grants, Local | -
and wildland fire gear Mooresville, Depts Fire Depts
and hand tools to fire Brooklyn,
departments. Martinsville,
Morgantown,
Paragon
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6 Chapter 6 — Plan Maintenance and Implementation

6.1 Implementation and Maintenance

The Morgan County MHMP is intended to serve as a guide for dealing with the impact of both
current and future hazards for all people and institutions within the jurisdiction. As such it is not
a static document but must be modified to reflect changing conditions if it is to be an effective
plan. The goals, objectives and mitigation strategies will serve as the action plan. Even though
individual strategies have a responsible party assigned to it to ensure implementation, overall
responsibility, oversight, and general monitoring of the action plan has been assigned to the
Morgan County Emergency Management Director.

Goals identified by the county will be addressed by the County Commission and the Town and
City Councils will be responsible for implementing their corresponding strategies.

It will be the community’s responsibility to gather a Local Task Force to update the Multi-
Hazard Mitigation Plan on a routine basis. Every year, the County Emergency Management
Director will call a meeting to review the plan, mitigation strategies and the estimated costs
attached to each strategy. All participating parties of the original Local Task Force and cities will
be invited to this meeting. Responsible parties will report on the status of their projects. It will
be the responsibility of the committee to evaluate the plan to determine whether:

e Goals and objectives are relevant.

e Risks have changed.

e Resources are adequate or appropriate.

e The plan as written has implementation problems or issues.

e Strategies have happened as expected.

e Partners participating in the plan need to change (new and old).
e Strategies are effective.

e Any changes have taken place that may affect priorities.

e Any strategies should be changed.

In addition to the information generated at the Local Task Force (LEPC and CEMP) meetings, the
County Emergency Management Director will also annually evaluate the Multi-Hazard
Mitigation Plan and update the plan in the event of a hazardous occurrence. After the fourth
annual update meeting, the Morgan County Emergency Management Director will finalize a
new Local Task Force to begin the required five-year update process. This will be accomplished
in coordination with Morgan County jurisdictions and the entire Multi-Hazard Mitigation Plan
shall be updated and submitted to FEMA for approval (within 5 years of plan adoption). These
revisions will include public participation by requiring a public hearing and published notice in
addition to multiple Local Task Force meetings to make detailed updates to the plan.
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Public participation for updates is as critical as in the initial plan. Public participation methods
that were used in the initial writing will be duplicated for any future update processes — direct
mailing list of interested parties, public meetings, press releases, surveys, questionnaires, and
resolutions of participation and involvement. Additional methods of getting public input and
involvement are encouraged, such as placing copies of the plan in the Morgan County
Emergency Management Director’s office and the offices of the participating incorporated
communities in addition to placing the plan on the Morgan County and social media websites.
Furthermore, jurisdictions will be encouraged to place a notice on their websites stating the
plan is available for review at the city offices. Notifications of these methods could be placed in
chamber newsletters and local newspapers. Committee responsibilities will be the same as with
updates.

Chapters 5 focuses on mitigation strategies for natural hazards and jurisdiction-specific
mitigation strategies for both natural and man-made/technological hazards. The Multi-Hazard
Mitigation Plan proposes a number of strategies, some of which will require outside funding in
order to implement. If outside funding is not available, the strategy will be set aside until
sources of funding can be identified. In these situations, Morgan County and cities will also
consider other funding options such as the county’s/cities’/towns’ general funds, bonding and
other sources. Based on the availability of funds and the risk assessment of that hazard, the
county will determine which strategies should be continued and which should be set aside.
Consequently, the action plan and the risk assessment serves as a guide to spending priorities
but will be adjusted annually to reflect current needs and financial resources.

The last step requires an evaluation of the strategies identified in the goals and policies
framework, selecting preferred strategies based on the risk assessment, prioritizing the strategy
list, identifying who is responsible for carrying out the strategy, and the timeframe and costs of
strategy completion. Morgan County and its jurisdictions have incorporated the preferred
strategies including identification of the responsible party to implement, the timeframe and the
cost of the activity with the goals and policies framework.

6.2 Local Plan Integration

There was no opportunity to incorporate the previous plan when various local ordinances or
plans were updated. However, the Hazard Mitigation Planning Team and the Local Task Force
members shall recognize this document as an important planning tool for their communities
and will recommend its use as a reference as their communities complete other related plans.
The county Emergency Management Director will contact the Morgan County Community
Development Executive Director and the City of Martinsville Department of Development &
Redevelopment Director to ensure they will use this plan as they update their Comprehensive
Plan as well as any other relevant community ordinances such as zoning, floodplain, capital
improvement plans, etc. The county Emergency Management Director shall also contact the

2023 MULTI HAZARD MITIGATION PLAN 152



MORGAN COUNTY

head of other departments as they work other stand-alone plans that might relate to this one
or its strategies such as those for park and recreation, sustainability, etc. As each planning
mechanism is updated, the Local Task Force will reevaluate the status of the mitigation
strategies and determine whether any changes in them is needed.

The Emergency Management Advisory Council (EMAC) will continue to serve as the advisory
body that provides general supervision and control over the emergency management and the
disaster programs for the county and its multiple jurisdictions. The quarterly meetings will
continue to be available to the public and other mitigation team members through the EMAC
and other mitigation projects avenues such as RiskMAP.

6.3 Adoption, Implementation and Maintenance

6.3.1 County Adoption

One of the first steps in implementing the plan is to make sure that it is officially adopted in a
public hearing. The task force and public provided comment on the draft plan. The task force
reviewed comments, modifications were made and a final draft was sent to FEMA for review,
comment and approval. After FEMA approved the plan, the county board adopted the plan. A
public hearing was held to obtain any additional comments that the public or others wished to
make. A copy of the county and the community jurisdictions resolutions to adopt are located in
Appendix G.

6.3.2 City and Town Adoption

The Multi-Hazard Mitigation Plan for Morgan County is a multijurisdictional plan. All
communities in the county — towns and cities — were involved in the various stages of the
planning process and a mitigation strategies have been identified for each jurisdiction. Each of
Morgan County’s cities and towns passed resolutions to participate in the county plan.
Following official adoption of the plan by the county each city and township was notified. Each
chose whether or not to adopt the plan as well. Each were encouraged to adopt enabling them
to apply for HMGP funds independently not under the umbrella of the county. Copies of the
city and towns resolutions choosing to adopt the plan are in Appendix G.

6.3.3 Implementation and Maintenance Guidelines.

The Morgan County Multi-Hazard Mitigation Plan is intended to serve as a guide/reference to
mitigate the impact of both current and future hazards for all county residents and institutions.
As such, it is not a static document but must be modified to reflect changing conditions if it is to
be an effective plan. The goals, objectives and mitigation strategies will serve as a work or
action plan. Individual strategies have a party assigned to it to help ensure implementation,
oversight and general monitoring of the action plan; however, oversight has been assigned to
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the County Emergency Manager. The following guidelines will help implement the goals,
objectives and strategies of the plan. An implementation committee will be used to assist in this
process. The existing task force, the planning commission, other appropriate county committee,
or any other group of stakeholders could serve as the implementation committee to review
implementation opportunities identified in the plan. Implementation of strategies should be a
collaborative effort of the participating jurisdictions. This committee should operate by group
consensus and create recommendations for implementation to bring forward to the proper
governing entity for consideration. Guidelines for the committee include:

1. Commitment to the plan and overall mitigation vision.

. Protect sensitive information.

. Take inventory of strategies in progress.

. Determine strategies that no longer are needed or new strategies that have emerged.
. Set priorities. Assign responsibilities to complete.

. Seek funding.

N o oo A WN

. Meet minimum bi-annually — one meeting to set the course of action and a second to
monitor progress.

8. Report to all respective boards for action.

9. Advisory capacity.

Assigning strategies and implementation activities in this plan to certain entities does not
guarantee completion. The strategies and activities addressed in this plan will be addressed as
funding and other resources become available and approval by the responsible jurisdiction
takes place.

The County Emergency Manager has the overall responsibility of tracking the progress of
mitigation strategies. The County Emergency Manager will request updates from responsible
agencies and cities on their mitigation actions after each disaster and at least annual to coincide
with plan evaluation. Post disaster monitoring will evaluate the effectiveness of mitigation
actions that have been completed and determine implementation of planned strategies.
Monitoring may lead to developing a project that may be funded by FEMA’s Hazard Mitigation
Assistance Programs.

6.3.3.1 Continued Public Involvement

Annual reviews to change the plan will be led by the County Emergency Manager using the
implementation committee. It will be their responsibility to review the plan and mitigation.
FEMA strongly encourages annual reviews of the planning documents on the anniversary of the
plan approval. Responsible parties and the implementation committee will report on the status
of their projects. Committee responsibility will be to evaluate the plan to determine whether:
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e Goals, objectives and strategies are relevant.

e Risks that have changed including the nature, magnitude, and/or type of risks.
e Resources are adequate or appropriate.

e The plan as written has any implementation problems or issues.

e Deadlines are being met as expected.

e Partners participating in the plan are appropriate.

e Strategies are effective.

e New developments affecting priorities.

e Strategies that should be changed.

Updates every five years are led by the County Emergency Management Agency Director in
coordination with incorporated communities to complete a rewrite for submitting to FEMA. A
task force, similar to the one created to complete the plan, will be formed and used in the
planning process to rewrite the plan. These revisions will include public participation by
requiring a public hearing and published notice. Future updates should address potential dollar
losses to vulnerable structures identified. Any major changes in the plan may include additional
public meetings besides just a public hearing.

Public participation for updates is as critical as in the initial plan. Public participation methods
that were used in the initial writing should be duplicated for any updates — direct mailing list of
interested parties, public meetings, press releases, surveys, questionnaires, and resolutions of
participation and involvement. Additional methods of getting the public input and involvement
are encouraged such as placing copies of the plan in public libraries for public comment or
placing the plan on county and city websites. Notifications of these methods could be placed in
newsletters and the local newspapers. Committee responsibilities will be the same with
updates as the original plan.

The action plan proposes a number of strategies, some of which will require outside funding to
implement. If outside funding is not available, the strategy may be set aside until sources of
funding can be identified or modified to work within the funding restrictions. In these
situations, the county and entities will also consider other funding options such as the county’s
general fund, bonding and other sources. Based on the availability of funds and the risk
assessment of the hazard, the county will determine which strategies should they continue to
work on and which should be set aside. Consequently, the action plan and the risk assessment
serves as a guide to spending priorities but will be adjusted annually to reflect current needs
and financial resources. It is not a legal binding document.

Updates require an evaluation of the strategies identified in the goals and policies framework,
selecting preferred strategies based on the risk assessment, prioritizing the strategy list,
identifying who is responsible for carrying out the strategy, and the timeframe and costs of
strategy completion. Morgan County has incorporated the preferred strategies including
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identification of the responsible party to implement, the timeframe and the cost of the activity
in the plan framework.

This plan will be integrated into other county plans such as the County Comprehensive Plan, the
County Water Plan, the County Transportation Plan, and all Emergency Operations Plans.
Chapter one can serve as an executive summary to be attached to those plans as necessary. The
County Board encourages jurisdictions to address hazards in their comprehensive plans, land
use regulations, zoning ordinances, capital improvement and/or building codes by including
some of the mitigation strategies in their plans. Many of the plans or policies can include
strategies from the Hazard Mitigation Plan. They are meant to blend and complement each
other so that strategies are duplicated and occur in different plans as appropriate.
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Bibliography & Quick Reference

References are separated from the county specific resources. The Quick Reference is a guide to
the federal & state programs discussed within the plan.
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United States Geological Society. USGS Definition of “Streamgage.” https://water.usgs.gov/nsip/definition9.html

United States Geological Society. “Earthquake Hazards Program.”
http://earthquake.usgs.gov/learn/glossary/?termID=105.

United States Government Accountability Office. “Budgeting for Disasters: Approaches to Budgeting for Disasters
in Selected States. “U.S. GAO, Mar. 2015. www.gao.gov/assets/670/669277.pdf.

Watson, John T., Michelle Gayer, Marie A. Connolly. “Epidemics after Natural Disasters.” National Center for
Biotechnology Information. Emerging Infectious Diseases. Jan. 2007.
ncbi.nlm.nih.gov/pmc/articles/PMC2725828.

County Specific Resources

Federal Emergency Management Agency. “Flood Insurance Study for Morgan County, Indiana and Incorporated
Areas”. 2014.

Johnson County Soil & Water Conservation District and The Indiana Creek Steering Committee. “The Indian Creek
Watershed: To Preserve and Improve Water Quality”. March 2009.

Morgan County Soil & Water Conservation District. “Lower White Lick Creek Watershed Management Plan”.
September 2003 — September 2005.

Morgan County Watershed Initiative. “White River Watershed in N.C. Morgan County WMP”. April 29, 2003.
The Polis Center at IUPUI. “2017 Multi-Hazard Mitigation Plan — Morgan County”. 2017.

The Polis Center at IUPUI. “2019 State of Indiana Standard Multi-Hazard Mitigation Plan”. 2019.
Quick Reference State & Federal Programs

State Resources

All Agency, Indiana Drainage Handbook: http://www.in.gov/dnr/water/4893.htm

DNR, NFIP and Floodplain management resources: floodmaps.in.gov

DNR, lake and river construction regulations: http://www.in.gov/dnr/water/4963.htm

DNR authority under the Flood Control Act is further described: 312 IAC 10: Floodplain Management

DNR, LARE resource: “LARE Project Reports.” http://www.in.gov/dnr/fishwild/3303.htm
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MORGAN COUNTY

DNR, SHAARD: “SHAARD Database.” http://www.in.gov/dnr/historic/4505.htm
DNR, State historical county survey: http://www.in.gov/dnr/historic/2824.htm
DNR, Invasive Species, Gypsy Moth and EAB: http://www.in.gov/dnr/3123.htm to report, call: (317) 232-412

Evaluating Earthquake Losses due to Ground Failure and Identifying their Relative Contribution can be accessed
through the following link: http://www.iitk.ac.in/nicee/wcee/article/13_3156.pdf.

IDEM, State Rule 5, Land Management:
http://www.in.gov/idem/permits/water/wastewater/wetwthr/storm/rule5.html

IDEM, Meth Cleanup Information: http://www.in.gov/idem/health/2385.htm
IDNR, Water Shortage Plan: https://www.in.gov/dnr/water/files/watshplan.pdf

Indiana State Police, Meth Resources: https://socratadata.iot.in.gov/Government/ISP-Meth-Lab-Locations-
Map/ktyc-iiu7

Indiana State Department of Health, HIV Outbreak: http://www.in.gov/isdh/files/2015_County_Profiles.pdf
INDOT, Traffic Wise, Real-time traffic Conditions: http://pws.trafficwise.org/pws/
INDOT, Preservation Initiative: http://www.in.gov/indot/3371.htm

Purdue, Invasive Species, EAB Resources: https://extension.entm.purdue.edu/EAB/

Federal Resources

EPA, Local Emergency Planning Committees: https://www.epa.gov/epcra/energize-your-local-emergency-
planning-committees-lepc

EPA, Excessive Heat Events Guidebook: https://www.epa.gov/heat-islands/excessive-heat-events-guidebook

ESRI Map:
https://www.arcgis.com/apps/Publicinformation/index.html?appid=4ae7c683b9574856a3d3b7f75162b3f
4

Extreme Heat: https://www3.epa.gov/climatechange/pdfs/print_heat-deaths-2014.pdf

FEMA Training Guide: https://training.fema.gov/emiweb/is/is393a/is393.a-lesson4.pdf

FEMA, Commuter Emergency Plans: http://www.fema.gov/media-library/assets/documents/90370
FEMA, Safe Room Guidance: https://www.fema.gov/media-library/assets/documents/3140

FEMA, Local Mitigation Planning Handbook: https://www.fema.gov/media-library/assets/documents/31598
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MORGAN COUNTY

US Fish and Wildlife, endangered and threatened species:
https://www.fws.gov/midwest/endangered/saving/outreach.html

US Fish and Wildlife, Bat Children Resources:
https://www.fws.gov/midwest/endangered/mammals/inba/curriculum/InbaKidsCavesOhMy.pdf
USGS, FIM maps: http://water.usgs.gov/osw/flood_inundation/

USGS, NHD Data: https://nhd.usgs.gov/data.html

US Fish and Wildlife, Endangered and Threatened Species:
https://www.fws.gov/midwest/endangered/saving/outreach.html

Tornado Buffers: http://www.spc.noaa.gov/fag/tornado/ef-scale.html

Indiana State Department of Health County Profiles: http://www.in.gov/isdh/files/2015_County_Profiles.pdf
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MORGAN COUNTY

Appendix A: Multi-Hazard Mitigation Planning Team Meeting

Documentation
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Zoom attendees:

MORGAN COUNTY

Mame ETitIe;"Role ECommunit\r RepresentingEEmailAddress |E|Time Spent on Surveys E|
Keenan Blair Directaor Morgan County EMS kdblair@morgancounty.in.gov 1hr
Ben Purdy Deputy Director Morgan County EMS bpurdy@morgancounty.in.gov 1hr
Bryan Collier Commissioner Morgan County
Tom Warthen Council, President Town of Mooresville twarthen@mooresville.in.gov
Mac Dunn Superintendent  City of Martinsville
Matt Dalton Fire Chief Mooresville FD
Rich Meyers Sheriff Morgan County
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Hazard Mitigation Plan Update Meeting Number:

MORGAN COUNTY
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MORGAN COUNTY
Meeting 3
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MORGAN COUNTY

Meeting with Martinsville Schools

! MEETING SIGN-IN SHEET

Project:
Multi Hazard Meeting Date :

Mitigation Plan 9 z"/‘ 3 j 2Z-
Martinsville

Place/Room: s
School District CEC - CrFies
Name

Organization E-Mail Address

Ecie Boween M5D o MegmnsyiLie | eric buoleawmsbartizsiilelsey
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Meeting with Eminence Community School Corporation

MEETING SIGN-IN SHEET
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Multi Hazard Meeting Date : ,

Mitigation Plan o~ 1Y- Qed
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Name Organization E-Mail Address
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Meeting with Bethany
MEETING SIGN-IN SHEET
Project:
Multi Hazard Meeting Date :
Mitigation Plan
Bethany Place/Room:
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MORGAN COUNTY

Appendix B: Public Notices in the Local Media

Meeting 1

Cardwell, Marianne

From: Tore Fraker <tfraker@morgancourty,in.gov >

Sent: Wednesday, October &, 2021 2:03 PM

To: thull@localig.com; leahy@localig.com

Co Mark Tumey: Cardwell, Marianne: Rifat, Shaikh Abdullah Al
Subject: [Extemall publidzed Multi hazard mitigation plan
Attachments: publiczed meeting 1 MHMP.doox

This message wes sent from a non-IU address. Plesse exercise caution when cligking links or opening attachment from esctternal
SOUMCES.

Please publish the attached in both the Martinsville Reporter and Mooresville Times on (W ednesday, November 3,
2021). Please bill Morgan County EMA and send acknowledgement of this email to this email address.

Thank you.

Torie Fraker

Administrative Assistant

Morgan County Emergency Management
1050 Lincoln Hill Rd

Martinsville, IN 46151
tfraker@morgancounty.in.gov

Office: 765-342-B467

Cell: 765-792-0223
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MORGAN COUNTY

|Gcrud Morning,

Morgan County is starting the process of updating the Multi Hazard Mitigation Plan. This plan is required
by FEMA to be updated every 5 years. Morgan County is working with the Polis Center at Indiana
University-Purdue University Indianapolis (IUPUI) to update the county information on critical facilities,
community capabilities as well as addressing the progress of any ongoing mitigation projects in the
county.

Your presence is requested at a series of 3 meetings to satisfy the participation requirement of the
mitigation plan. All incorporated communities and the county are required to participate in order to be
eligible for mitigation funds. We would like the participation of as many different departments as
possible in order to make this mitigation plan a well thought cut document that reflects the true needs
and desires of Morgan County. Part of the grant requirement is that each county is required to meet an
“in-kind” match of 25% which is “earned” through time spent participating in this update process both
at meetings and outside. These meetings will be an opportunity for you to gain more knowledge about
the mitigation plan update process as well as to provide input on specific hazards in your communities.

Again, it is vital for each incorporated community to participate if you wish to apply for mitigation funds
in the next 5 years. The Polis Center will also work to provide a list of potential grants and funders for
mitigation projects that could help to improve the disaster resiliency of our communities.

Our first meeting will be held on Wednesday, November 17" @ 1 P.M. at the Lucille Sadler room located
at 180 5. Main St. Martinsville, Indiana 46151. Please complete the attached documents and bring them
to this first meeting. The “Community Capability” document is meant to identify the plans, ordinances,
and governmental departments for which you have authority to implement mitigation actions. The
second document, “Strategy Worksheet,” is a way to gather your input on the problems areas in your
community. Please note, any time spent on these worksheets will count towards the match, so PLEASE
track that time! The first meeting is scheduled for one hour. The time and location will be provided to
you prior to the meeting.

If you have any questions or concerns about this process, please email the EMA's office Director Mark
Tumey at mtumey@morgancounty.in.gov or bring them to the first meeting. Thank you in advance for
your participation in this update process.

Thank you,
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Meeting 3

MORGAN COUNTY

South Bend Tribune | The Herald Times PO Box 630485 Cinelnnatl, OH 45263-0485

The Multi-Hazard Mitigation

LOCALIQ
The Times-Mail | Evening Waorld
The Reparter Times
PROOF OF PUBLICATION
Torie Fraker

Morgan County Emergency Management
1050 Lincoln Hill RD
Martinaville IN 46151-8831

STATE OF INDIAMNA, COUNTY OF MORGAMN

Tha Repaorter Times is a public newspaper of genaral circulation,

printed in the town of Martinswille, in said County and State, that
the notice, of which the annexed is a true copy, was published in
regular edition of sald paper, issued upon the fallowing dates, 1o
wil:

0212472022

Sworn to and subscribed before on 02/24/2022

Do Autr

Legal Clerk

Notary, State pf Wir-County of Brwn
V2

My commision expires

Publication Cost: §12.42

Order Ma: GR60939 # of Copies:
Customer Mo E26808 1
PO #:

THIS 18 NOT AN INVOICE!

Plecase ofie pani siie Five Forwd o puipiaeal rediillimee

SARAH BERTELSEM
Motary Public
State of Wisconsin

Planning Committee of Morgan
County will host a public infor-
mation and strategy planning
session on Thursday, February
24, 2022 at 2:00 P.M. at 180 5.
Main St.. Martinsville, Indiana
46151.
Over the last several months, o
planning committee, consisting
of community members, has
worked with the Polis Center
at Indigna University-Purdue
University Indianapolis
(IUPUI) to update the county
Multi-Hazard Mitigation Plan.
Once the plan is updated, the
committee will submit it fto
FEMA for approval.
The planning committee is
interested in receiving public
input on the plan. Anvone that
would like to provide input or
has any questions should
contact Morgan County EMA
765-342-8467.

HSPAXLP
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MORGAN COUNTY

Appendix C: Historical Hazards from NCEI since 2010

Location / Date Event Dir. Indir. Dir. Indir. Property Crop Description

County Injuries Injuries | Deaths Deaths Damage Damage

Morgan 40224 | Winter Storm 0 0 0 0 | 0.00K 0.00K A strong upper low moved across the Ohio Valley on the 15th,
County bringing snowfall totals to nearly a foot to portions of Central

Indiana. This snow fell within a 24 hour period, with some areas
seeing the snow start during the late evening of February 14.
Snowfall totals across Central Indiana ranged from less than an
inch across the far northern sections to around 10 inches across
far southern sections. The snowfall total for the 15th at the
Indianapolis International Airport reached 6.3 inches, which was a
new record snowfall for the date.

Paragon 40273 | Hail 0 0 0 0 | 0.00K 0.00K Thunderstorms developed along a warm front across Central
Indiana during the afternoon of April 5, 2010. These storms
brought large hail and damaging winds to parts of the southern
half of Central Indiana into the early evening. Most of the severe
weather that occurred was large hail, with a few hailstones
reaching over the two inch mark.

Paragon 40273 | Hail 0 0 0 0 | 0.00K 0.00K Thunderstorms developed along a warm front across Central
Indiana during the afternoon of April 5, 2010. These storms
brought large hail and damaging winds to parts of the southern
half of Central Indiana into the early evening. Most of the severe
weather that occurred was large hail, with a few hailstones
reaching over the two inch mark.

Martinsville 40273 | Hail 0 0 0 0 0.00K 0.00K Thunderstorms developed along a warm front across Central
Indiana during the afternoon of April 5, 2010. These storms
brought large hail and damaging winds to parts of the southern
half of Central Indiana into the early evening. Most of the severe
weather that occurred was large hail, with a few hailstones
reaching over the two inch mark.

Bethany 40303 | Hail 0 0 0 0  0.00K 0.00K Thunderstorms developed across portions of central Indiana as a
cold front pushed southeast across the forecast area during the
evening of the 5th of May. A few reports of small hail were
received.

Lewisville 40341 | Tornado 0 0 0 0 | 25.00K 0.00K Scattered showers and thunderstorms pushed into Central
Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
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the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
portions of the forecast area as well. Approximately 25,000
customers were without power across the state.
Cope 40341 | Thunderstorm 0 0 0 0 | 0.25K 0.00K Scattered showers and thunderstorms pushed into Central
Wind Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
portions of the forecast area as well. Approximately 25,000
customers were without power across the state.
Martinsville 40341 | Thunderstorm 0 0 0 0 | 15.00K 0.00K Scattered showers and thunderstorms pushed into Central
Wind Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
portions of the forecast area as well. Approximately 25,000
customers were without power across the state.
Martinsville 40341 | Thunderstorm 0 0 0 0 | 50.00K 0.00K Scattered showers and thunderstorms pushed into Central
Wind Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
portions of the forecast area as well. Approximately 25,000
customers were without power across the state.
Martinsville 40341 | Thunderstorm 0 0 0 0  0.25K 0.00K Scattered showers and thunderstorms pushed into Central
Wind Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
portions of the forecast area as well. Approximately 25,000
customers were without power across the state.
Waverly 40341 | Thunderstorm 0 0 0 0  0.00K 0.00K Scattered showers and thunderstorms pushed into Central
Wind Indiana from the west during the evening of June 12th. The
majority of the severe weather reports from this episode were of
the thunderstorm wind variety. A tornado also touched down
north of Paragon in Morgan County. Flooding was noted across
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portions of the forecast area as well. Approximately 25,000
customers were without power across the state.

Wilbur 40343 | Flood 0 0 0 0 | 0.50K 0.50K With a stationary boundary draped across the region from west
to east, a line of thunderstorms pushed eastward into west-
central Indiana from lllinois during the evening of June 13th. This
bowing line of storms turned southeast as it entered the forecast
area. Numerous thunderstorm wind gusts and damage reports
were received as this line of storms passed through the area.

Gasburg 40344 | Thunderstorm 0 0 0 0  1.00K 0.00K A band of showers and embedded leading-edge thunderstorms

Wind moved into Central Indiana from Illinois during the afternoon and
evening of the 15th of June. This line of severe storms moved
across the forecast area bringing large hail, damaging winds and
flash flooding reports from a number of counties.

Mooresville 40344 | Thunderstorm 0 0 0 0  0.00K 0.00K A band of showers and embedded leading-edge thunderstorms

Wind moved into Central Indiana from lllinois during the afternoon and
evening of the 15th of June. This line of severe storms moved
across the forecast area bringing large hail, damaging winds and
flash flooding reports from a number of counties.

Monrovia 40344 | Thunderstorm 0 0 0 0 | 0.00K 0.00K A band of showers and embedded leading-edge thunderstorms

Wind moved into Central Indiana from lllinois during the afternoon and
evening of the 15th of June. This line of severe storms moved
across the forecast area bringing large hail, damaging winds and
flash flooding reports from a number of counties.

Martinsville 40344 | Thunderstorm 0 0 0 0 | 6.00K 0.00K A band of showers and embedded leading-edge thunderstorms

Wind moved into Central Indiana from lllinois during the afternoon and
evening of the 15th of June. This line of severe storms moved
across the forecast area bringing large hail, damaging winds and
flash flooding reports from a number of counties.

Mooresville 40351 | Flood 0 0 0 0 | 10.00K 0.00K During the afternoon and evening hours on June 21st a
combination of old thunderstorm activity that moved in from
upstream of Indiana, along with new development behind the
previous activity occurred as a result of upper level atmospheric
support and ample surface heating. This led to a very to
extremely unstable air mass...with MLCAPES exceeding 3500
j/kg.| | By early evening discrete cells developed along a west to
east oriented boundary that extended roughly from near the
Missouri/lowa border eastward through central Illinois and then
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Morgan 40452 | Drought
County

0 | 0.00K

0.00K

to just north of Lafayette, Indiana. Radar data showed several of
these storm cells having supercellular structure/rotation as they
encountered enhanced low level helicity (most simply put, helicity
is the amount of spin to a parcel of air) along the boundary.
Upstream wind profile data at Davenport, lowa showed favorable
veering of wind with height for storm rotation. Upper air data
from the 00z (7 PM EST) sounding from the Central lllinois
National Weather Service office showed a low lifted condensation
level of 3000 ft and steep low level lapse rates, which lent support
to the storms. Storms forming upstream of Indiana moved into
the state as the day progressed.

October 2010 continued the trend of warmer and drier than
normal weather|that has prevailed since July. Many locations
received less than 2 inches of rainfall. Drought conditions and fire
activity worsened during the month. Monthly precipitiation totals
ranged from less than 0.50 inches in portions of central Indiana to
3.50 inches near Lake Michigan in northwest Indiana. This was
10% of normal in portions of central Indiana to 125% of normal in
portions of northwest and east central Indiana. Nearly one-half of
the state received less than an inch of rain during

October.| | Drought conditions gradually deteriorated during
October. The National Drought Monitor for October 5 indicated
nearly 50% of the Indiana with moderate (D1) to severe (D2)
drought conditions. By the end of October, moderate (D1) to
extreme (D3) drought conditions had spread to nearly all of the
state. The National Drought Monitor for November 2nd indicated
that virtually all of Indiana south of U.S. Highway 36 was in severe
(D2) to extreme (D3) drought. Extreme (D3) drought conditions
prevailed in much of south central Indiana. Here are some of the
impacts of the drought.| |Here are some of the agricultural
impacts this month. The Indiana Weekly Crop Progress and
Condition Report released on November 1st indicated that 98% of
the corn and soybean acreage had been harvested (record
harvest pace). Soils remained very dry with 93% of the top soil
and sub soil moisture rated short to very short. Only 3% of the
pastures statewide were rated good. Thirty percent of the winter
wheat was rated poor to very poor. Farmers were concerned
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about possible hay shortages during the winter because of poor
pasture conditions. Farmers in several areas of southern Indiana
continued to haul water to livestock because local springs and
streams had gone dry.| | Here are some of the water utilities
impacts. Southern Indiana's persistent dry spell prompted state
officials to ask companies and others in the area that use large
volumes of water to voluntarily reduce usage by 10 to 15 percent.
Indiana Department of Environmental Management reported a
few limited water supply problems in southern Indiana that
affected one local business and a small water utility. The agency
also reported water levels in wells, lakes and streams lower than
normal in southern Indiana.| |Here are some of the impacts
associated with fires and fire concerns throughout the month.
The drought conditions led to numerous field fires Indiana. Large
field fires were noted on the 9th, 10th, 20th, 22nd, 23rd and 27th.
These fires coincided with warm temperatures, low relative
humidity values and moderate to strong winds. Indiana Forestry
indicated high fire danger for much of south central Indiana
including the counties of Owen, Greene, Martin, Lawrence,
Brown, Monroe, Johnson, Morgan, Jackson, Bartholomew,
Jennings, Orange, Washington, Scott, Clark, Crawford, Harrison
and Perry. Conditions for problematic fires existed in roughly
three-quarters of the state. During the first 3 weeks of October,
fire activity was well above normal and was comparable to the
fire season of 1999 and at times the record fire season of 1988.
Fire activity transitioned from field fires in central Indiana to
timber fires in southern Indiana during the last week of October.
Timber fires were the worst since the record fire season of 1988.
At one point in October, burning bans existed for more than 75%
of Indianaié }sié %2ié ¥as counties. With the arrival of cooler
temperatures and some rainfall near the end of the month,
burning bans existed in only 55% of the Indiana counties at the
beginning of November.| |Here are some of the hydrologic
impacts for the month. During October, stream flow continued to
slowly diminish. At the end of October, U.S. Geological Survey
gauging sites indicated several small watersheds at or near daily
record low flow in Indiana. Consequently, the flow in the White,
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Morgan 40483 | Drought
County
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East Fork White and Wabash Rivers was below normal. The
lowest river flow, when compared to normal, was in southwest
Indiana. In central Indiana, all Indianapolis water supply reservoirs
and Monroe Lake ranged from 2 to 4.5 feet below normal lake
levels.

The U.S. Drought Monitor released on November 4th indicated
95% of Indiana was experiencing moderate to extreme drought
conditions as of November 2nd. This was an increase in moderate
to severe coverage across central Indiana and an increase in
extreme conditions across the southern Indiana. Severe drought
conditions included most areas along and south of U.S. Highway
36. Extreme drought conditions persisted in much of south
central Indiana southward to the Ohio River and into Kentucky.
Burning bans existed November 12 in 55% of the Indiana
counties.| | Three new consequences occurred as the result of
severe to extreme drought conditions during the first half of
November. During routine training operations by the Indiana
National Guard at Big Oaks National Wildlife Refuge and military
personnel at Camp Atterbury, wild fires were started. The fires at
Camp Atterbury burned 3,000 acres. The second event was an
arsonist setting fires to railroad trestles in southern Indiana.
Debris piled up from past high water events, dried out during the
drought, and was easily set ablaze because of low river levels. The
third drought consequence was a number of shallow wells went
dry or the water changed color and taste in portions of southern
Indiana. | |On November 12, U.S. Geological Survey gauging sites
indicated virtually all rivers and streams in Indiana were at below
normal levels. Several small watersheds were at or near daily
record low flow. The lowest river level for the East Fork White,
White, and Wabash Rivers was in southwest Indiana. In central
Indiana, all Indianapolis water supply reservoirs and Monroe Lake
remained at 2 to 4.5 feet below normal lake levels. | | Total
precipitation for 2010 at Indianapolis through November 12th
was 27.55 inches or more than 8 inches (8.16 inches) below
normal. This is the 14th driest year on record at Indianapolis for
the January 1st through November 12th periods.| | The severe
(D2) to extreme (D3) drought indicated by the National Drought
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Morgan 40574 | Winter Storm
County
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Monitor for virtually all of Indiana south of U.S Highway 36 began
to improve after some of driest areas of southern Indiana
received significant rainfall on the 13th and again on the 16th.
Total rainfall of 0.50 to nearly 3 inches occurred east of a line
from Fort Wayne to Evansville from the 13th to the 16th. Drought
conditions were eliminated in southern Indiana following 3 to 8
inches of rainfall along and south of Interstate 70 from the 22nd
to the 30th. Portions of west central and northern Indiana
remained on the dry side at the close of November. Stream flow
increased greatly following the rains during the last week of
November. On the last day of the month, stream flow was above
normal in most areas. Geist and Morse reservoirs returned to
normal levels, but Monroe Lake and Eagle Creek reservoir
remained 2 and 4 feet below normal respectively.

A powerful winter storm moved across the United States, bringing
severe winter weather to central Indiana from January 31 through
February 2. Freezing rain, sleet, snow, strong winds, and arctic air
impacted the state. Indianapolis received 0.6 inches of ice and 1.0
inch of sleet from the storm. The first wave of precipitation fell
during the evening of January 31, and this precipitation was
mainly freezing rain and sleet, with a little snow across the
northern parts of central Indiana. The second wave of
precipitation began in earnest during the afternoon of February 1
and continued into the overnight hours. Far northern sections of
central Indiana saw snow, with a sleet/freezing rain mix across
much of the central part of the area. Across the south, mainly
freezing rain was noted. After the strong area of low pressure
passed over the area, winds increased with gusts over 50 mph
reported. This wind created blowing and drifting snow across the
north, and caused trees and power lines to come down across
areas that saw freezing rain. Travel became near impossible at
many locations, with several counties across central Indiana
restricting travel. As the storm moved across the state, warm air
briefly moved into central Indiana warming temperatures to
above freezing across parts of the area. The warmth was brief
though, as Arctic air flowed into the area after the storm passed.
Temperatures dropped to near zero in some locations by the
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morning of February 3.

Morgan 40575 | Ice Storm 0 0 0 0 | 0.00K 0.00K A powerful winter storm moved across the United States, bringing

County severe winter weather to central Indiana from January 31 through
February 2. Freezing rain, sleet, snow, strong winds, and arctic air
impacted the state. Indianapolis received 0.6 inches of ice and 1.0
inch of sleet from the storm. The first wave of precipitation fell
during the evening of January 31, and this precipitation was
mainly freezing rain and sleet, with a little snow across the
northern parts of central Indiana. The second wave of
precipitation began in earnest during the afternoon of February 1
and continued into the overnight hours. Far northern sections of
central Indiana saw snow, with a sleet/freezing rain mix across
much of the central part of the area. Across the south, mainly
freezing rain was noted. After the strong area of low pressure
passed over the area, winds increased with gusts over 50 mph
reported. This wind created blowing and drifting snow across the
north, and caused trees and power lines to come down across
areas that saw freezing rain. Travel became near impossible at
many locations, with several counties across central Indiana
restricting travel. As the storm moved across the state, warm air
briefly moved into central Indiana warming temperatures to
above freezing across parts of the area. The warmth was brief
though, as Arctic air flowed into the area after the storm passed.
Temperatures dropped to near zero in some locations by the
morning of February 3.

Little Pt 40652 | Hail 0 0 0 0 | 0.00K 0.00K A powerful storm system pushed across the region on the
evening of the 19th of April. Severe thunderstorms developed
and moved across the area. These evening storms brought
widespread wind damage, heavy rain, and a couple of tornadoes.
Five tornadoes touched down in central Indiana from this event.
Heavy rainfall also caused pockets of flash flooding to occur.

Mooresville 40685 | Hail 0 0 0 0 | 0.00K 0.00K During the afternoon and early evening of May the 22nd, storms
dropped hail up to 3 inches in diameter over mainly the southern
half of central Indiana.

Landersdale 40685 | Hail 0 0 0 0 | 0.00K 0.00K During the afternoon and early evening of May the 22nd, storms
dropped hail up to 3 inches in diameter over mainly the southern
half of central Indiana.
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