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1. Introduction

1.1 Background

The Indiana County Board of Commissioners, in response to the Disaster Mitigation Act

of 2000 (DMA 2000), organized a countywide hazard mitigation planning effort to pre-
pare, adopt and implement a multi -jurisdictional hazard mitigation p lan (HMP) for In-
diana County a nd all of its thirty -eight municipalities . The Indiana County Emergency
Managemen t Agency (EMA) was charged by the County Board of C  ommissioners to pre-
pare the 2012 plan. The 2012 HMP has been utilized and maintained during the 5-year
life cycle.

In 2017, the Indiana County Commissioners were successful in securi ng hazard miti-
gation grant funding to update the county hazard mitigation plan . The hazard mitigation
grant program (HMGP) funding was administered by the Pennsylvania Emergency Ma n-
agement Agency and providedto  Indiana County as a sub -grantee. The Indiana County
Commissioners assigned the Indiana County Emergency Management Agency  with the
primary responsibility to update the hazard mitigation plan . MCM Consulting Group,
Inc. was s elected to complete the update of the HMP . A local hazard mitigation planning
team was developed comprised of government leaders and citizens from Indiana County .
This updated HMP will provide another solid foundation for the Indiana County Hazard
Mitigati on Program.

Hazard mitigation  describes sustained actions taken to prevent or minimize long -term
risks to life and property from hazards and to create successive benefits over time. Pre -
disaster mitigation actions are taken in advance of a hazard event and are essential to
breaking the disaster cycle of damage, reconstruction and repeated damage. With care-

ful selection, successful mitigation actions are cost -effective means of reducing risk of
loss over the long -term.

Hazard mitigation planning has the pot ential to produce long -term and recurrin g bene-
fits . A core assumption of mitigation is that current dollars invested in mitigation prac-

tices will significantly reduce the demand for future dollars by lessening the amount

needed for recovery, repair and reconstruction . These mitigation practices will also en-
able local residents, businesses  and industries to re establish themselves in the wake of

a disaster, getting the economy back on track sooner and with less interruption.

1.2. Purpose
The purpose of this A II-Hazard Mitigation Plan (HMP) is:

1 To protect life, safety and property by reducing the potential for future damages
and economic losses that result from natural and human -caused hazards;

Prepared by MCM Consulting Group, Inc. Page 1
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1 To qualify for additional grant funding, in both the pre -disaster and the post -
disaster environment ;

1 To speed recovery and redevelopment following future disaster events;

To demonstrate a firm local commitment to hazard mitigation principles; and

I To comply with both state and federal legislative requirements for local ha zard
mitigation plans.

=

1.3. Scope

This Indiana County Multi -Jurisdictio nal Hazard Mitigation Plan  serves as a framework
for saving lives, protecting assets  and preserving the economic viability of  the thirty eight
municipalities in Indiana County . The HMP outlines actions designed to address and
reduce the impact of a full range of natural hazards facing Indiana County, including
drought, earthquakes, flooding, tornados, hurricanes/tropical storms and severe winter
weather. Human -caused hazards such as transportation accidents, hazardous materi-

als spills and fire s are also addressed .

A multi -jurisdictional planning approach was utilized for the Indiana County HMP up-
date, thereby eliminating the nee  d for each municipality to develop its own approach to
hazard mitigation and its own planning document. Further, this type of planning effort
results in a common understanding of the hazard vulnerabilities throughout the county,

a comprehensive list of mitigation projects, common mitigation goals and objective s and
an evaluation of a broad capabilities assessment examining policies and regulations
throughout the county and its municipalities. Indiana University of Pennsylvania (IUP)
was involved with the HMP update throughout the entire process. Recently, fun ding to
update the IUP Disaster Resistant Hazard Mitigation Plan has been discontinued for

state owned and operated universities. IUP will function in the HMP update as another
municipality.

1.4. Authority and Reference

Authority for this plan originate s from the following federal sources:

1 Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C., Sec-
tion 322, as amended

1 Code of Federal Regulations (CFR), Title 44, Parts 201 and 206

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

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

Authority for this plan originates from the following Commonwealth of Pennsylvania
sources:
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1 Pennsylvania Emergency Management Services Code. Title 35, Pa C.S. Section
101
1 Pennsylvania Municipalities Planning Code of 1968, Act 247 as reenacted and
amended by Act 170 of 1988
1 Pennsylvania Storm Water Management Act of October 4, 1978 . P.L. 864, No. 167
The following Federal Emergency Management Agency (FEMA) guides and reference doc-

uments were used to prepare this document:

1 FEMA 386 -1: Getting Started . September 2002

1 FEMA 386 -2: Understanding Your Risks: Identifying Hazards and Estimating
Losses. August 2001

1 FEMA 386 -3: Developing the Mitigation Plan . April 2003

1 FEMA 386 -4: Bringing the Plan to Life . August 2003

1 FEMA 386 -5: Using Benefit -Cost Review in Mitigation Planning . May 2007

1 FEMA 386 -6: Integrating Historic Property and Cultural Resource Considerations
into Hazard Mitigation Planning . May 2005

1 FEMA 386 -7: Integrating M anmade Hazards into Mitigation Planning . September
2003

1 FEMA 386 -8: Multijurisdictional Mitigation Planning . August 2006

1 FEMA 386 -9: Using the Hazard Mitigation Plan to Prepare Successful Mitigation
Projects. August 2008

1 FEMA Local Multi -Hazard Mitigation Planning Guidance . July 1, 2008

1 FEMA National Fire Incident Reporting System 5.0: Complete Reference Guide .
January 2008

1 FEMA Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards. January
2013

The following Pennsylvania Emergency Management Agency (PEMA) guides and refer-

ence documents were used to prepare this document:

)l
)l

1

PEMA: Hazard Mitigation Planning Made Easy!

PEMA Mitigation Ideas: Potential Mitigation Measures by Hazard Type: A Mitiga-
tion Planning Tool for Communities . March 6, 2009

PEMA: Standard Operating Guide . October 18, 2013

The following document produced by the National Fire Protection Association (NFPA)
provided additional guidance for updating this plan:

1

NFPA 1600: Standard on Disaster/Emergency Management and Business Conti-
nuity Programs . 2011
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2. Community Profile

2.1. Geography and Environment

Indiana County covers approximately 834 square miles and is situated in the west -
central portion of Pennsylvania. The county is bordered by Armstrong County to the

west, Jefferson County to the north, Clearfield and Cambria counties to the east, and

Westmo reland County to the south. Indiana County is located within the Allegheny
Mountain section of the Appalachian Plateaus province. The county is the thirty -fourth
ranked county in terms of population within the Commonwealth of Pennsylvania. There

is a total of 827 square miles of land and seven square miles of water.

Il ndi ana Countyds topography i s composed of rol |
Conemaugh River, a major tributary to the Allegheny River, marking its southern
boundary. Elevations in the county range from a high of 2,180(664 meters) feet to a low

of 847 (258 meters) feet.

The climate in Indiana County is temperate, with seasonal variation in temperature. The

weather is usually moderate, but may have occasional rapid changes resulting from

frontal air mass movements. The temperatures in Indiana County typically fluctuate

between a daily | ow of 20é€F to 60éF and a daily hi
time of year. Yearly precipitation averages forty inches of rain per year, and thirty -two

inches of snow.

River and stream valleys dominate the landscape of Indiana County. The most signifi-
cant water feature is the Conemaugh River, which is a tributary of the Allegheny River.

Other major water features include: Two Lick Creek, Black Lick Creek, Crooked Creek

and Little Mahoning Creek.

Indiana County is comprised of twelve w atersheds:

Aultman/Stewart Run
Backlegs Creek
Blacklick Creek

Canoe Creek
Conemaugh River
Cowanshannock Creek
Crooked Creek
Kiskiminetas River
Little Mahoning Creek
Mahoning Creek

Two Lick Creek

West Branch Susquehanna River

=

=4 =4 =4 =4 = -8 - - - o8 of
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2.1. Community Facts

The first known history of Indiana County dates back to 1727, when James LeTort, a
French Huguenot trader, established a trading post for the Indians near what is now

the town of Shelocta. On March 30, 1803 Indiana County became its own entity from

parts of Westmore land and Clearfield counties. The core communities in Indiana County

are Indiana Borough, White Township, Center Township, Burrell Township, Green
Township, and Blairsville Borough.

The following boroughs and townships are located in Indiana County:

1 Boroug hs: Armagh, Blairsville, Cherry Tree, Clymer, Creekside, Ernest, Glen
Campbell, Homer City, Indiana, Marion Center, Plumville, Saltsburgh, Shelocta,
Smicksburg,

9 Townships: Armstrong, Banks, Black Lick, Brush Valley Township, Buffington,
Burrell, Canoe, Ce nter, Cherryhill, Conemaugh, East Mahoning, East Wheatfield,
Grant, Green, Montgomery, North Mahoning, Pine, Rayne, South Mahoning,
Washington, West Mahoning, West Wheatfield, White, Young

Indiana Count yods | eading major i ndust gasgaducton,ed- c o al
ucation, healthcare, and retail trade. The primary employment providers within Indiana
County are displayed below in  Table 1 - Top Employers .

Table 1 - Top Employers

PA State System of Higher Education Education

Indiana Regional Medical Center Healthcare

State Government Government
Diamond Drugs Inc Medical Supply

S & T Bank Financial Services
Indiana County Government
Indiana Area School District Education

NRG Energy Inc Energy Provider
Specialty Tires of America Tire Manufacturer

Wal-Mart Corporation Retall services
Indiana Printing and Publishing Co Commercial Printing
Rosebud Mining Company Coal Provider
Federal Government Government

William G. Satterlee & Sons Inc Petroleum Services
Halliburton Energy Services Inc Well Industry

Prepared by MCM Consulting Group, Inc. Page 5
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Indiana County is closely linked to the production, processing and transportation of its

abundant natural resources. The county is a major national center for energy produc-

tion with three coal -fired power plants located within the county. Agriculture plays an
important role in the landscape, culture, and economy in Indiana County. There is a

total of forty two farms in this area that have been recognized by the Pennsylvania De-

partment of Agriculture. In addition to being an agricultural county, vast resourc es of

salt, coal, natural gas and timber contributed to the development and prosperity of the

localeconomy. Furt her more, the county is known as the 0C
Worl dé, supplying over a million trees annually t

Found ed in 1875, Indiana University of Pennsylvania (IUP) is one of the two largest
universities in the Pennsylvania State System of Higher Education (PASSHE). As of
2017, there are a total of 12,316 undergraduate and graduate students who attend IUP.
IUP has| argely influenced the growth of the local economy as well as the town of Indiana
since it was formed.

2.3. Population and Demographics

Indiana County recorded a population of 88,880 during the 2010 U.S. Census, ranking

thecountyinthe t hi rty fourth positi onsixymevengcouRtesnThs y|l vani a
population in this county is declining according to the U.S. Census Bureau whom esti-

mated the population to be 86,364 in July of 2016, or -2.8% from the April 1, 2010

population census. The median income of households in Indiana County is $45,195.

This is approximately $8,000 less than the national median household income (U.S.

Census, 2014).

The populations per municipality are identified in Table 2 - Municipal Population below.

Table 2 - Municipal Population

Armagh Borough 122 Grant Township 741
Armstrong Township 2,998 Green Township 3,839
Banks Township 1,018 Homer City Borough 1,707
Black Lick Township 1,237 Indiana Borough 13,975
Blairsville Borough 3,412 Marion Center Borough 451
Brush Valley Township 1,858 Montgomery Township 1,568
Buffington Township 1,328 North Mahoning Township 1,428
Burrell Township 4,393 Pine Township 2,033
Canoe Township 1,505 Plumville Borough 307
Center Township 4,764 Rayne Township 2,992
Cherr yhill Township 2,765 Saltsburgh Borough 873
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Cherry Tree Borough 364 Shelocta Borough 130
Clymer Borough 1,357 Smicksburg Borough 46
Conemaugh Township 2,294 South Mahoning Township 1,841
Creekside Borough 309 Washington Township 1,808
East Mahoning Township 1,077 West Mahoning Township 1,357
East Wheatfield Township 2,366 West Wheatfield Township 2,314
Ernest Borough 462 White Township 15,821
Glen Campbell Borough 245 Young Township 1,775
Source: 2010 Census Bureau

The m edian age in Indiana County is 38.9 years old (according to the 2010 United States
Census B ureau). As of September 2017,t  he largest population in Indiana County is 00
17 years old (19 percent). A total of 38,236 housing units were identified during the
2010 census. In total, 72,8% of homes within In diana County are 1 -unit attached/de-
tached, 10.7 % are mobile homes, and the remaining percent are homes that are 2 or

more units.
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Figure 1 - Population Density Map
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2.4 . Land Use and Development

Indiana County is mostly a rural county as more than 90% of its total land area is
classified as undeveloped countryside (woodland, farms, parks, etc.). An identified issue
associated with land development in Indiana County is the increasing amount of land
being developed farther away from traditional downtowns and boroughs. Costly new and
improved highways, water and sewer infrastructure are required to accommodate de-
velopment in these areas. These low -density development patterns contribute to in-
creased c osts for public services, increased use of vehicles, and increased emissions of
carbon dioxide. They also contribute to a loss of farmland and open space in and adja-
cent to developing areas of the county, and a loss of community or sense of place.
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Figure 2 - Land Use/Land Cover Map
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2.5.
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Data Sources

Where We LiveéA CBlamgor lediaearCeunty, Bennsylvania

Indiana County Conservation District

Indiana County Office of Planning and Development
Pennsylvania State Data Ce nter

United States Census Bureau (2010)

United States Department of Agriculture (2012)

Pennsylvania Department of Labor and Industry

Pennsylvania Spatial Data Access (PASDA)

Pennsylvania Department of Conservation and Natural Resources
National Oceanic and Atmospheric Administration

Federal Emergency Management Agency

Indiana University of Pennsylvania
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Figure 3 - Indiana County Base Map
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Figure 4 - Recreation Features
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Figure 5 - Hydrologic Features
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3. Planning Process

3.1. Update Process and Participation Summary

The Indiana County Hazard Mitigation Plan update began May 9, 2017. The Indiana
County Commissioners were able to secure a hazard mitigation grant to start the pro-
cess. The Indiana County Emergency Management Agency was identified as the lead
agency for the Indiana County Hazard Mitigation Plan update . The planning process

involved a variety of key decision makers and stakeholders within Indiana County. In-
diana County immediately determined that the utilization of a contracted consulting
agency would be necessary to assist with the plan update process . MCM Consulting

Group, Inc. was selected as the contracted consulting agency to complete the update of

the hazard mitigation plan . The core hazard mitigation team, which was referred to as

the project team, included officials from the Indiana County Emergency Management
Agency, Indiana County Planning Board and MCM Consulting Group, Inc . (MCM) .

The process was develop ed around the requirements laid out in the Federal Emergency

Management Agency (FEMA) Local Hazard Mitigation Crosswalk, referenced throughout

this plan, as well as numerous other guidance documents including, but not limited to,

Pennsyl va+sazard Mi Al gati on Standard Operating Guide,
cal Mitigation Planning How -to Guide series of documents (FEMA 386-series) and the

National Fire Protection Association (NFPA) 1600 Standard on Disaster/Emergency

Management and Business Continuity Pr ograms.

MCM Consulting Group, Inc. assisted the Indiana County Emergency Management
Agency in coordinating and leading public involvement meetings, local planning team
meetings, analysis and the writing of the HMP . The Indiana County Local Planning Team
worked closely with MCM in the writing and review of the HMP. MCM conducted project
meetings and local planning team meetings throughout the process . Meeting agendas,
meeting minutes and sign in sheets were developed and maintained for each meeting
conduct ed by MCM . These documents are detailed in  Appendix C of this plan.

Public meetings with local elected officials were held, as well as work sessions and in -
progress review meetings with the Indiana County Local Planning Team and staff. At
each of the publi ¢ meetings, respecting the importance of local knowledge, municipal
officials were strongly encouraged to submit hazard mitigation project opportunity

forms, complete their respective portions of the capabilities assessment and review and
eventually adopt the county hazard mitigation plan. Indiana County will continue to
work with all local municipalities to collect local hazard mitigation project opportunities.

The HMP planning process consisted of:

1 Applying forandreceivinga hazard mitigation planning grant (HMPG) to fund the
planning project.
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Announcing the initiative via press releases and postings on the county website.

Involving elected and appointed county and municipal officials in a series of meet-
ings, training sessions  and workshops.

Identifying capabilities and reviewed the information with the municipalities.
Identifying hazards.

Assessment of risk and analyzing vulnerabilities.

Identifying mitigation strategies, goals and objectives.

Developing an implementation plan.

Announcing co mpletion via press releases and postings on the county website.
Plan adoption at a public meeting of the Indiana County Board of Commissioners.
Plan submission to FEMA and PEMA.

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

The 2018 Indiana County HMP was completed January 11, 2018 . The 201 8 plan fol lows
an outline developed by PEMA which provides a standardized format for all local HMPs

in the Commonwealth of Pennsylvania. The 2018 HMP for mat is consistent with the
PEMA recommended format . The 2018 Indiana County HMP has additional hazard pro-
files that were added to the HMP and these additional profiles increased the subsections

in section 4.3 of the HMP.

3.2. The Planning Team

The 2018 Indiana County Hazard Mitigation Plan u pdate was led by the Indiana County
Steering Committee . The Indiana County Steering Committee provided guidance and
leadership for the overall project . The committee assisted MCM Consulting Group, Inc.
with dissemination of information and administrative tasks . Table 3 & Steering Commit-
tee outlines the individuals that comprised this team.

Table 3 0 Steering Committee

Thomas Stutzman Indiana County EMA Director

John Pividori Indiana County EMA Deputy Director

Byron Stauffer Indiana County Planning Director

Michael Shanshala PennDOT District 10 Maintenance Services Engineer
Adam Marshall PennDOT District 10 Assistant Traffic Engineer

Tim Evans Blairsville Boro Elected or Appointed Official
John Bertolino Center Twp Elected or Appointed Official
Dana Turgeon Indiana Boro Elected or Appointed Official
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Dave Fairman Indiana Boro Elected or Appointed Official

Bradley Gotshall Indiana Boro Elected or Appointed Official

Milton Lady White Twp Elected or Appointed Official

Michael Rearick MCM Consulting Group, Inc. Project Manager

In order to represent the county, the Indiana County Steering Committee developed a
diversified list of potential Local Planning Team (LPT) members . Members that patrtici-
pated inthe 2012 hazard mitigation plan were highly encouraged to join the 2018 team.
The steering committee  then provided invitations to the prospective members and pro-

vided a description of duties to serve on the LPT . The following agencies, departments
and organizations were invited to participate in the LPT: Indiana County Commission-
ers, Indiana County Planning Commission, Indiana University of Pennsylvania, DCNR
Bureau of Parks, DCNR Bureau of Forestry, Indiana County Historical Society, Penn-
DOT, Pennsylvania State Police, Indiana County Conservation District, Indiana County
School Dist rict s, Indiana County Fire Chiefs, Indiana County Ambulance, Indiana
County Sheriff andall thirty eight municipalities. Consideration was given to inviting all

the surrounding county emergency management agencies to participate but all of these

counties i nterface with Indiana County through the Region 13 Group.  The invitations
for membership of the LPT were disseminated by the Indiana County Emergency Man-
agement Agency utilizing letters, email and telephone calls. The LPT worked throughout
the processto plan and hold meetings, collect information and conduct public outreach.

The stakeholders listed i n Table 4 - Local Planning Team served on the 2018 Indiana
County Hazard Mitigation Local Planning Team, actively participate d in the planning
process by attending meetings, completing assessments, surveys and worksheets
and/or submitting comments

Table 4 - Local Planning Team

Thomas Stutzman Indiana County EMA Director

John Pividori Indiana County EMA Deputy Director

Margaret Larkin Armagh Boro Elected or Appointed Official
Marilyn Mack Armagh Boro Elected or Appointed Official
James Brendlinger Armagh Boro Elected or Appointed Official
Michael Ault Armagh Boro Elected or Appointed Official
Glenn Carnahan Armstrong Twp Elected or Appointed Official
Rodger George Armstrong Twp Elected or Appointed Official
Patricia George Armstrong Twp Elected or Appointed Official
Tracy Pearce Banks Township Elected or Appointed Official
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Tim Stewart Blacklick Twp Elected or Appointed Official
Tim Evans Blairsville Boro Elected or Appointed Official
Chuck Westover Brush Valley Twp Elected or Appointed Official
David Overdorff Brush Valley Twp Elected or Appointed Official
Sam Kerr Brush Valley Twp Elected or Appointed Official
Mike Dill Buffington Twp Elected or Appointed Official
Dwight Winebark Canoe Twp Elected or Appointed Official
Elmer Williard Canoe Twp Elected or Appointed Official
Georgia Lou Riddle Canoe Twp Elected or Appointed Official
Jim Gatskie Center Twp Elected or Appointed Official
John Bertolino Center Twp Elected or Appointed Official
Dave Smyers Center Twp Elected or Appointed Official

Jim Golden

Cherryhill Twp

Elected or Appointed Official

George Oakes

Clymer Borough

Elected or Appointed Official

Ashley Harmon

Conemaugh Twp

Elected or Appointed Official

Robert Fairman

Creekside Boro

Elected or Appointed Official

Patrick Ackerson

East Mahoning

Elected or Appointed Official

Bertha Ackerson

East Mahoning

Elected or Appointed  Official

Douglas Rudnik

East Wheatfield Twp

Elected or Appointed Official

Colleen Rudnik

East Wheatfield Twp

Elected or Appointed Official

Patricia Yamrick

Ernest Boro

Elected or Appointed Official

Amy Aikens Grant Twp Elected or Appointed Official
Frank Carrozza Ernest Boro Elected or Appointed Official
Jennifer Jennings Green Twp Elected or Appointed Official
Will Houck Green Twp Elected or Appointed Official
Joseph S lezzi Homer City Boro Elected or Appointed Official
Dana Turgeon Indiana Boro Elected or Appointed Official
Dave Fairman Indiana Boro Elected or Appointed Official
Bradley Gotshall Indiana Boro Elected or Appointed Official

Kevin Thele n

Indiana University

Emergency Planner

Michael Rearick

MCM Consulting Group, Inc.

Project Manager

William Burba

Montgomery Twp

Elected or Appointed Official

Edward M. Freno

Montgomery Twp

Elected or Appointed Official

Joan E. Diem

North Mahoning Twp

Elected or Appointed Official

Robert Martin

North Mahoning Twp

Elected or Appointed Official

Carl Huber

North Mahoning Twp

Elected or Appointed Official

Michael Shanshala

Penndot District 10

Maintenance Services Engineer

Adam Marshall

Penndot District 10

Assistant Traffic Engineer

Linda Lindahl

Pine Twp

Elected or Appointed Official

Christopher Cameron

Pine Twp

Elected or Appointed Official

John R Anthony

Plumville Boro

Elected or Appointed Official

Prepared by MCM Consulting Group, Inc.

Page 18




Indiana County, Pennsylvania
2018 Hazard Mitigation Plan

Daniel Hill Plumville Boro Elected or Appointed Official
Craig Andrie Rayne Twp Elected or Appointed Official
R Michael Keith Rayne Twp Elected or Appointed Official
Don Kelly Saltsburgh Boro Elected or Appointed Official
Rob Kelly Saltsburgh Boro Elected or Appointed Official
Larry H. Marshall South Mahoning Twp Elected or Appointed Official
Bob Ofman West & East Wheatfield Twp Elected or Appointed Official
Jean Yarnal West Wheatfield Twp Elected or Appointed Official
Don Shelter West Wheatfield Twp Elected or Appointed Official
Joe Shelter West Wheatfield Twp Elected or Appointed Official
Harry Lichtenfels West Wheatfield Tw p Elected or Appointed Official
Milton Lady White Twp Elected or Appointed Official
Chris Anderson White Twp Elected or Appointed Official
Matt Genchur White Twp Elected or Appointed Official
James Blair Young Twp Elected or Appointed Official
3.3. Meetings and Documentation

Public meetings with local elected officials and the
each of the public meetings, municipal officials were strongly encouraged to submit

hazard mitigation project opportunity forms, complete the
review and eventually adopt the multi

capability assessment

and

local planning team were held . At

ir respective portions of the
-jurisdictional

HMP. Table 5 - HMP Process Timeline lists the meetings held during the HMP planning
process, which organizations and municipalities

cussed at each meeting

other documentation is located

. All meeting agendas, sign
in Appendix C.

Afinal p ublic meetingwas held on January 11, 2018

attended and the topic that

was dis-
-in sheets, presentation slides, any

to present the draft plan and invite

public comments
available digi tally on the

. The meeting was advertised in the local newspaper and also made
Indiana County web site at : www.IndianaCounty.org

The In-

diana County website was used to make a digital copy of the draft hazard mitigation

plan available.

The public comment period r
ments were to be submitted in writing

emained open until February 11, 2018

to the EMA Director

. All public com-
atthe Indiana County Emer-

gency Management Agency . No public comments were received for the draft plan.
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Table 5 - HMP Process Timeline

Indiana County Hazard Identified challenges and opportunities as they relate to fulfilling
N b the DMA 2000 requirements. Identified existing studies and in-
05/09/2017 Mitigation Plan (HMP) - o2 ;
Kick -Off Meeting fprmatlon sources _releva_mt to the Hazar_d Mitigation Pla_n._ Identi-
fied stakeholders, including the need to involve local officials.
Local Planning Team Defined hazard mitigation planning and identified roles and re-
06/21/2017 - Ng sponsibilities. Discussed the 2012 hazard mitigation plan and de-
Initial Meeting . L
fined a timeline to complete the update.
Educated county and local elected officials on the hazard mitiga-
11/15/2017 . : L
. . . tion planning process. Presented the findings of the hazard vul-
11/21/2017 Meeting with Municipal " . . . .
. nerability analysis and risk assessment. Sought input for mitiga-
11/30/2017 Officials . ; S -
tion projects throughout the county. Distributed Hazard Mitiga-
12/01/2017 . d X
tion Project Opportunity Forms.
. . Conducted a p ublic meeting to review the draft risk assessment
12/20/2017 Public Meeting section of the Indiana County Hazard Mitigation Plan update.
. An update of the hazard mitigation planning process was deliv-
:\;I]i(:ilagteilonclgll;:ty 'gaéfg?t ered. The Draft HMP was reviewed with the municipal represent-
01/11/2018 9 . - atives and public. Attendees were informed about the timeline and
Plan Review Public : . . . ) .
. their opportunity to review the entire draft plan and provide writ-
Meeting . o
ten comments for inclusion into the plan.
3.4. Public an d Stakeholder Participation
Indiana County engaged numerous stakeholders and encouraged public participation
during the HMP update process . Advertisements for public meetings were completed

utilizing the local newspaper and the
ments are located in

Indiana County website . Copies of those advertise-

Appendix C . Municipalities and other county entities were invited

to participate in various meetings and encouraged to review and update various work-

sheets and surveys . Copies of all meeting agendas, meeting minutes and sign

-in sheets

are located in Appendix C . Worksheets and surveys completed by the municipalities and

other stakeholders are located in appendices of this plan update as well.

Municipalities

were also encou raged to review hazard mitigation related items with other constituents
located in the municipality like businesses, academia, private and nonprofit interests.

The tools listed below were distributed with meeting invitations, provided directly to

municipal itie s to complete and return to the
Agency or at meetings to solicit information, data
nicipalities and other key stakeholders

Indiana County Emergency Management
and comments from both local mu-
. Responses to these worksheets and surveys are

available for r eview at the Emergency Management Agency

1. Risk Assessment Hazard Identification and Risk Evaluation Worksheet:

Cap-

italizes on local knowledge to evaluate the change in the frequency of occurrence,

magnitude of impact

and /or geographic extent of existing ha

zards and allows

communities to evaluate hazards not previously profiled using the Pennsylvania
Standard List of Hazards
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2. Capability Assessment Survey: Collects information on local planning, regula-
tory, adm inistrative, technical, fiscal and political capabilities that can be in-
cluded in the countywide mitigation strategy

3. Municipal Project Opportunity Forms and Mitigation Actions: Copies of the
201 2 mitigation opportunity forms th at were included in the 2012 HMP were
provided to the municipalities for revi ew and amendment . The previous mitiga-
tion actions were provided and reviewed at update meetings . New 2018 municipal
project opportunity forms are included as well , located in Appendix G.

A schedule that provided appropriate opportunities for public comment was utilized
during the review and drafting process . Any public comment that was received during
public meetings or during the draft review of the plan were documented and included

in the plan . Copies of newspaper public meeting notices, website posted pu blic notices
and other correspondence are included in Appendix C of this plan .

Indiana County invited all contiguous counties to review the 201 8 draft hazard mitiga-

tion plan . Letters were sent to the emergency management coordinator s in Armstrong,
Cambria , Clearfield, Jefferson and Westmoreland Counties . Copies of these letters are
included in Appendix C.

3.5. Multi -Jurisdictional Planning
Indiana County used an open, public process to prepare this HMP . Meetings and letters
to municipal officials were co  nducted to inform and educate them about hazard mitiga-

tion planning and its local requirements. Municipal officials provided information re-
lated to existing codes and ordinances, the risks and impacts of known hazards on local
infrastructure and critical facilities and recommendations for related mitigation oppor-
tunities. The pinnacle to the municipal involvement process was the adoption of the

final plan . Table 6 - Worksheets , Surveys and Forms Participation  reflects the municipal-
ity participation by completing worksheets, surveys and forms

Table 6 - Worksheets , Surveys and Forms Participation

Armagh Borough X X None
Armstrong Township X X X
Banks Township X X X
Black Lick Township X X X
Blairsville Borough X X None
Brush Valley Township X X X
Buffington Township X X None
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Burrell Township X X X
Canoe Township X X X
Center Township X X X
Cherry Tree Borough

Cherryhill Township X X None
Clymer Borough X X None
Conemaugh Township X X None
Creekside Borough X X None
East Mahoning Township X X None
East Wheatfield Township X X X
Ernest Borough X X X
Glen Campbell Borough

Grant Township X X None
Green Township X X X
Homer City Borough X X None
Indiana Borough X X X
IUP X X X
Marion Center Borough

Montgomery Township X X X
quth Mahoning Town- X X X
ship

Pine Township X X X
Plumville Borough X X None
Rayne Township X X X
Saltsburgh Borough X X None
Shelocta Borough

Smicksburg Borough X X None
So_uth Mahoning Town- X X None
ship

Washington Township X X None
West Mahoning Township X X X
West Wheatfield Township X X X
White Township X X X
Young Township X X None

Thirty -seven municipalities  within Indiana County have adopted the 2012 Indiana
County Hazard Mitigation Plan as the municipal hazard mitigation plan . The borough
of Cherry Tree did not participate. The Indiana County Local Planning Team goal is
100% participation by  municipalities in adopting the 2018 Indiana Coun ty Hazard Mit-
igation Plan . At the time of posting this hazard mitigation plan update for 2018, four

municipalities have not participated in the update process. A final letter was sent to all
remaining municipalities to acquire participa tion. Copies of this letter are in Appendix
C.
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4. Risk Assessment

4.1. Update Process Summary

A key component to reducing future losses is to first have a clear understanding of what

the current risks are and what steps may be taken to lessen their threa t. The develop-
ment of the risk assessment is the critical first step in the entire mitigation process, as

it is an organized and coordinated way of assessing potential hazards and risks. The
risk assessment identifies the effe cts of both natural and human -caused hazards and

describes each hazard in terms of its frequency, severity and county impact. Numerous

hazards were identif ied as part of the process.

A risk assessment evaluates thre ats associated with a specific hazard and is defined by
probability and frequency of occurrence, magnitude, severity, exposur e and conse-
guences. The Indiana County risk assessment provides in -depth knowledge of the haz-
ards and vulnerabilities th  at affect Indi ana County and its municipalities. This docu-
ment uses an all -hazards approach when evaluating the hazards that affect the county
and the associated risks and impacts each hazard presents.

This risk assessment provides the basic information necessary to de velop effective haz-
ard mitigation/prevention strategies. Moreover, this document provide s the foundation
for the Indiana County Emergency Operations Plan (EOP), local EOPs and other public
and private emergency management plans.

The Indiana County risk as sessment is not a static document, but rather, is a biennial
review requiring periodic updates. Potential future hazards include changing technol-
ogy, new facilities and infrastructure, dynamic development patterns and demographic
and socioeconomic changes into or out of hazard areas. By contrast, old hazards, such
as brownfields and landfills, may pose new threats as county conditions evolve.

Using the best information available and Geographic Information S ystems (GIS) tech-
nologies, the ¢ ounty can objectiv ely analyze its hazards and vulnerabilities. Assessing
past events is limited by the number of occurrences, scope and changing circum-
stances. For example, ever -changing development patterns in Pennsylvania have a dy-
namic impact on traffic patterns, populat ion density and distribution, storm water run-

off and other related factors. Therefore, limiting the  risk assessment to past events is
myopic and inadequate.

The Indiana County Local Planning Team reviewed and assessed the change in risk for

all natural and human -caused hazards identified in the 2012 hazard mitigation plan.
The mitigation planning team then identified hazards that were outlined within the
Pennsylvania Hazard Mitigation Plan but notincluded inthe 2012 Indiana County Haz-
ard Mitiga tion Plan that could impact Indiana County. The team utilized the hazard
identification and risk e valuation worksheet that was provided by the Pennsylvania
Emergency Management Agency.
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The Indiana County Steering Committee met with municipalities and provi ded guidance
on how to complete the  municipal hazard identification and risk evaluation worksheet.
This information was combined with the county information to develop an overall list of

hazards that would need  to be profiled.

Once the natural and  human -caused hazards were identified and profiled, the local
planning team then completed a vulnerability assessment for each hazard. An inventory

of vulnerable assets was completed utilizing GIS da ta and local planning team
knowledge . The team u sed the mostrecen t Indiana County assessment data to estimate
loss to particular hazards.  Risk f actor was then assessed to each profiled hazard utiliz-
ing the hazard prioritization matrix. This assessment allows the  county and its munic-
ipalities to focus on and prioritize | ocal mitigation efforts on areas that are most likely

to be damaged or require early response to a hazard event.

4.2 . Hazard Identification

4.2.1 . Presidential and Gubernatorial Disaster Declarations

Table 7 - Presidential & Gubernatorial Disaster Declarations presents a list of all Presi-
denti al and Gover noratiors thdd haveaadfactedr |Bd@awal @ounty from

1972 through 2017 , according to the Pennsylvania Emergency Mana gement Agency.

Table 7 - Presidential & Gubernatorial Disaster Declarations

January, 1966 Heavy snow Gubernatorial Declaration
February, 1972 Heavy snow Gubernatorial Declaration
June, 1972 Flood (Agnes) Presidential Disaster Declaration
September, 1972 Flood Presidential Disaster Declaration
February, 1974 Truckers strike Gubernatorial Declaration
January, 1977 Gas shortage/severe winter Eresidential Emergency Declara-
weather tion
July, 1977 Flash flood Presidential Disaster Declaration
January, 1978 Heavy snow Gubernatorial Declaration
February, 1978 Blizzard Gubernatorial Declaration
March, 1993 Blizzard Eéisidential Emergency Declara-
January, 1994 Severe winter storms Presidential Disaster Declaration
January, 1996 Severe winter storms Presidential Disaster Declaration
January, 1996 Flooding Presidential Disaster Declaration
July, 1999 Drought Gubernatorial Declaration
September, 1999 Hurricane Floyd Presidential Disaster Declaration
September, 2003 Hurricane Isabel/Henri Presidential Disaster Declaration
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September, 2004

Tropical Depression lvan

Presidential Disaster Declaration

September, 2005

Hurricane Katrina 0 to render
mutual aid and to receive and
house evacuees

Presidential Emergency Declara-
tion

September, 2005

Hurricane Katrina

Gubernatorial Proclamation of

Emergency

June, 2006 Flooding Presidential Proclamation of Emer-
gency

September, 2006 Tropical depression Ernesto Gubernatorial Proclamation of
Emergency

February, 2007

severe winter storm

Gubernatorial Proclamation of
Emergency

February, 2007

waive the regulations regarding
hours of service limitations for
drivers of commercial vehicles

Gubernatorial Proclamation of
Emergency

April, 2007 Severe storm Gubernatorial Declaration

April, 2007 Severe winter storm Gubernatorial Proclamation of
Emergency

February, 2010 severe winter storm Gubernatorial Proclamation of
Emergency

April, 2010

Severe winter storm

Presidential Emergency Declara-
tion

January, 2011

Severe winter storm

Gubernatorial Proclamation of

Emergency
September, 2011 Severe storms and flooding Gubernatorial Proclamation of
(Leellrene) Emergency
April, 2012 Spring winter storms Gubernatorial ~ Proclamation  of
Emergency
October, 2012 Hurricane Sandy Gubernatorial ~ Proclamation  of
Emergency
High winds, thunderstorms, Gubernatorial  Proclamation  of
June, 2013 ; ;
heavy rain, tornado, flooding Emergency

January, 2014

Extended prolonged cold

Gubernatorial Proclamation of
Emergency

January, 2014

Driver hours waived due to pro-
longed and continued severe
winter weather

Gubernatorial Proclamation of

Emergency

February, 2014

Severe winter weather

Gubernatorial Proclamation of
Emergency

February, 2014

Severe winter storm

Presidential Proclamation of Emer-
gency
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4.2.2 . Summary of Hazards

The Indiana County Local Planning Team (LPT)  was provided the Pennsylvania Standard
List of Hazards to be consi dered for evaluation in the 2018 HMP Update . Following a
review of th e hazards considered inthe 20 12 HMP and the standard list of h azards, the
local p lanning t eam decided thatthe 2018 plan should identify , profile and analyze sev-
enteen hazards. These seventeen hazardsinclude all of the hazards profiled inthe 2012
plan plus three additional hazards that ha ve been identified since the last plan was
approved . The list below contain s the seventeen hazards that hav e the potential to im-
pact Indiana County as identified through previous risk assessments, the Indiana
County Hazards Vulnerability Analysis and input from tho se that participated in the
2018 HMP update. Hazard profiles are include din Section 4.3 for each of these hazards.

Identified Natural Hazards
Drought

Drought is a natural climatic condition wh ich occurs in virtually all cli mates, the con-
sequence of a natural reduction in the amount of precipitation experienced over a long

period of time, usually a season or more in length. High temperatures, prolonged winds

and low relative humidity can exacerbate the severity of drought. This hazard is of par-

ticular concern in Pennsylvania due to the presence of farms as well as water -depend ent
industries and recreation areas across the Commonwealth. A prolonged drought could
severely impact these sectors of the local economy, as well as residents who depend on

wells for drinking water and other personal uses. (National Drought Mitigation Cen ter,
2006).

Earthquake

An earthquake is the motion or trembling of the ground produced by sudden displace-

ment of rock usually within the upper 10 -20 miles of the Earth's crust. Earthquakes
result from crustal strain, volcanism, landslides, or the collapse of underground cav-
erns. Earthqua kes can affect hundreds of thou  sands of square miles, cause damage to
property measured in the tens of billions of dollars, result in loss of life and injury to
hundreds of thousands of persons and disrupt the social and eco nomic functioning of
the affected area. Most property damage and earthquake -related deaths are caused by
the failure and collapse of structures du e to ground shaking which is de  pendent upon
amplitude and duration of the earthquake. (FEMA, 1997).

Flood, FI ash Flood, Ice Jam

Flooding is the temporary condition of partial or complete inundation on normally dry
land and it is the most frequent and costly of all hazards in Pennsylvania. Flooding
events are generally the result of excessive precipitation. Genera | flooding is typically
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experienced when precipitation occurs over a given river basin for an extended period of
time. Flash flooding is usually a result of heavy localized precipitation falling in a short

time period over a given location, often along mou ntain streams and in urban areas
where much of the ground is covered by impervious surfaces. The severity of a flood
event is dependent upon a combination of stream and river basin topography and phys-
iography, hydrology , precipitation and weather pat terns, present soil moisture condi-

tions, the degree of vegetative clearing as well as the presence of impervious surface sin
and around flood -prone are as. Winter flooding can include ice jams which occur when
warm temperatures and heavy rain cause snow to melt r apidly. Snow melt combined

with heavy rains can cause frozen rivers to swell, which breaks the ice layer on top of a

river. The ice layer often breaks into large chunks, which float downstream, piling up in
narrow passages and near other obstructions such as bridges and dams. All forms of
flooding can dam age infrastructure

Invasive Species

An invasive species is a species that is not indigenous to the ecosystem un  der consid-
eration and whose introduction causes or is likely to cause economic or environmental
harm or harm to human health. These species can be any type of organism: plant, fish,
invertebrate, mammal, bird, disease, or pathogen. Infestations may not necessarily im-

pact human health, but can create a nuisance or agricultural hardships by destroying
crops, defoliating populations of native plant and tree species, or interfering with eco-
| ogical systems (Governoros Invasive Species Coun

Pandemic and Infectious Diseases

A pandemic occurs when infection from of a n ew strain of a certain disease, to which
most humans have no immunity, substantially exceeds the number of expected cases
over a given period of time. Such a disease may or may not be transferable between
humans and animals. (Martin & Martin -Granel, 2006).

Radon Exposure

Radon is a cancer -causing natural radioactive gas that you can't see, smell, or taste. It

is a large component of the natural radiation that humans are exposed to and can pose

a serious threat to public health when it accumulates in poorly ventilated residential

and occupation settings. According to the USEPA, radon is estimated to cause about

21,000 lung cancer deaths per year, second only to smoking as the leading cause of

lung cancer (EPA 402 -R-03-0 0 3: EPA Assessment é, 240% 8f)the An est
homes in Pennsylvania are believed to have elevated radon levels (Pennsylvania Depart-

ment of Environmental Protection, 2009).
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Subsidence & Landslide

Subsidence is a natural geologic process that commonly occurs in areas with underlying
limeston e bedrock and other rock types that are soluble in water. Water passing through
naturally occurring fractures dissolves these materials leaving underground voids.
Eventually, overburden on top of the voids causes a collapse which can damage struc-
tures with  low strain tolerances. This collapse can take place slowly over time or quickly
in a single event, but in either case. Karst topography describes a landscape that con-
tains characteristic structures such as sinkholes, linear depressions, and caves. In ad-
dition to natural processes, human activity such as water, natural gas, and oil extrac-
tion can cause subsidence and sinkhole formations. (FEMA, 1997).

A landslide is the downward and outward movement of slope -forming sail, rock and
vegetation reacting to th e force of gravity. Landslides may be triggered by both natural
and human -caused changes in the environment, including heavy rain, rapid snow melt,
steepening of slopes due to construction or erosion, earthquakes and changes in
groundwater levels. Mudflows , mudslides, rock falls, rockslides and rock topples are all
forms of a landslide. Areas that are generally prone to landslide hazards include previ-

ous landslide areas, the bases of steep slopes, the bases of drainage channels, developed
hillsides and area s recently burned by forest and brush fires. (Delano & Wilshusen,
2001).

Tornado and Wind storm s

A wind storm can occur during severe thunderstorms, winter storms, coastal storms, or
tornados . Straight -line winds such as a downburst have the potential to ¢ ause wind
gusts that exceed 100 miles per hour. Based on 40 years of tornado history and over

100 years of hurricane history, FEMA identifies western and central Pennsylvania as

being more susceptible to higher winds than eastern Pennsylvania. (FEMA, 1997) A
tornado is a violent windstorm characterized by a twisting, funnel -shaped cloud extend-
ing to the ground. T ornados are most often generated by thunderstorm activity (but
sometimes result from hurricanes or tropical storms) when cool, dry air intersects and
overrides a layer of warm, moist air forcing the warm air to rise rapidly. The damage

caused by a tornado is a result of high wind velocities and wind -blown debris. According
to the National Weather Service, tornado wind speeds can range between 30 to more

than 300 miles per hour. They are more likely to occur during the spring and early

summer months of March through June and are most likely to form in the late afternoon

and early evening. Mostt ornados are a few dozen yards wide and touch down briefly ,
but even small, short -livedt ornados caninflicttremendous dam  age. Destruction ranges
from minor to catastrophic depending on the intensity, size and duration of the storm.
Structures made of light materials such as mobile homes are most susceptible to dam-
age. Waterspouts are weak t ornados that form over warm water and are relatively un-
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common in Pennsylvania. Each year, an average of over 8 00 t ornados is reported na-
tion wide, resulting in an average of 80 deaths and 1,500 injuries (NOAA, 2002). Based
on N OAA Storm Prediction Center Statistics, the number of recorded F3, F4, & F5 t or-

nados between 1950 -1998 ranges from <1 to 15 per 3,700 square mile area across
Pennsylvania (FEMA, 2009). A water spout is a tornado over a body of water (American
Meteorologica | Society, 2009).

Winter Storm

Winter storms may include snow, sleet, freez ing rain, or a mix of these win  try forms of
precipitation. A winter storm can range from a moderate snowfall or ice event over a

period of a few hours to blizzard conditions with w ind -driven snow that lasts for several
days. Many winter storms are accompanied by low temperatures and heavy and/or
blowing snow, which can severely impair visibility and disrupt transportation. The Com-
monwealth of Pennsylvania has a long history of sever e winter weather. (NOAA, 2009).

Identified Manmade Hazards
Civil Disturbance

Civil disturbance hazards encompass a set of hazards emanating from a wide range of
possible events that cause civil disorder, confusion, strife and economic hardship. Civil
distu rbance hazards include the following:

1 Famine; involving a widespread scarcity of food leading to malnutrition and in-
creased mortality (Robson, 1981).

1 Economic Collapse, Recession; Very slow or negative growth, for example (Econ-
omist, 2009).

Misinformation;  erroneous information spread unintentionally (Makkai, 1970).

Civil Disturbance, Public Unrest, Mass Hysteria, Riot; group acts of violence
against property and individuals, for example (18 U.S.C. § 232, 2008).

9 Strike, Labor Dispute; controversies related to the terms and conditions of em-
ployment, for example (29 U.S.C. § 113, 2008).
Dam Failure

A dam is a barrier across flowing water that obstructs, directs, or slows down water

flow. Dams provide benefits such as flood protection, power generation, drinki ng water,
irrigation and recreation. Failure of these structures results in an uncontrolled release

of impounded water. Failures are relatively rare, but immense damage and loss of life is
possible in downstream communities when such events occur. Aging in frastructure,
hydrologic, hydraulic and geologic characteristics, population growth and design and
maintenance practices should be considered when assessing dam failure hazards. The

failure of the South Fo rk Dam, located in Johnstown, Pennsylvania , was the deadliest
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dam failure ever experienced in the United States. It took place in 1889 and resulted in

the Johnstown Flood which claimed 2,209 lives ( FEMA, 1997). Today there are ap  prox-
imately 3,200 dams and reservoirs thr oughout Pennsylvania (Pennsylva  nia De partment
of Environmental Protection, 2009).

Environmental Hazards

Environmental hazards are hazards that pose threats to the natural environment, the
built environment and public safety through the diffusion of harmful substances, ma-
terials, or products.  Environmental hazards include the following:

I Hazardous material releases; at fixed facilities or as such materials are in transit
and including toxic chemicals, infectious substances, biohazardous waste and
any materials that are explosive, corrosive, fla mmable, or radioactive (PL 1990 -
165, § 207(e)).

9 Air or Water Pollution; the release of harmful chemical and waste materials into
water bodies or the atmosphere, for example (National Institute of Health Sci-
ences, July 2009; Environmental Protection Agency , Natural Disaster PSAs,
2009).

1 Superfund Facilities; hazards originating from abandoned hazardous waste sites
listed on the National Priorities List (Environmental Protection Agency, National
Priorities List, 2009).

1 Manure Spills; involving the release of stored or transported agricultural waste,

for example (Environment al Protection Agency,
1998).
9 Product Defect or Contamination; highly flammable or otherwise unsafe con-
sumer products and dangerous foods (Consumer Product Safety Commission,
2003).

Levee Failure

A levee is a human -made structure, usually an earthen embankment, designed and
constructed in accordance with sound engineering practices to contain, control, or di-

vert the flow of water so as to provide protection from te mporary flooding (Interagency
Levee Policy Review Committee, 2006). Levee failures or breaches occur when a levee
fails to contain the floodwaters for which it is designed to control or floodwaters exceed

the height of the constructed levee. 51 of Pennsylv ania's 67 counties have been identi-
fied as having at least one levee (FEMA Region 1lI, 2013).

Opioid Epidemic
The opioid epidemic is the rapid increase in the use of prescription and non -prescription
opioid drugs in the United States beginning in the late 1990s and continuing throughout

the first two decades of the 2000s. Opioids are a diverse class of moderately strong
painkillers, including oxycodone, hydrocodone, and a very strong painkiller, fentanyl,
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which is synthesized to resemble other opiates such as opium -derived morphine and
heroin. The potency and availability of these substances, despite their high risk of ad-

diction and overdose, have made them popular both as formal medical treatments and

as recreational drugs. Due to their sedative effects on the part of the brain which regu-
lates breathing, opioids in high doses present the potential for respiratory depression,

and may cause respiratory failure and death.

The Commonwealth of Pennsylvania, along with other states in the nation has enacted
legislation to curb the prescription and distribution of these drugs to try to prevent
addiction rising from abuse as a painkiller. This includes, but i s not limited to re-
strictions to prescribing to minors, quantity limits, a prescription database with entry
requirements and other limits to its availability.

Terrorism

Terrorism is use of force or violence against persons o r property with the intent to in-
timidate or coerce. Acts of terrorism include threats of terrorism; assassinations; kid-
nappings; hijackings; bomb scares and bombings; cyber -attacks (computer -based); and

the use of chemical, biological, nuclear and radiological weapons. (FEMA, 2009).
Transportation  Acciden ts

Transportation accidents can result from any form of air, rail, water, or road travel. It is

unlikely that small accidents would significantly impact the larger community. However,

certain accidents could have secondary regional impacts such as a hazard ous materials
release or disruption in critical supply/access routes, especially if vital transportation

corridors or junctions are present. (Research and Innovative Technology Administration,

2009). Traffic congestion in certain circumstances can also be hazardous. Traffic con-
gestion is a condition that occurs when traffic demand approaches or exceeds the avail-

able capacity of the road network. This hazard should be carefully evaluated during
emergency planning since it is a key factor in timely disaster o r hazard response, espe-
cially in areas with high population density. (Federal Highway Administration, 2009).

Utility Interruption

Utility interruption hazards are hazards that impair the functioning of important utili-
ties in the energy, telecommunication s and public works and information network sec-
tors. Utility interruption hazards include the following:

1 Geomagnetic Storms; including temporary dis turbances of theicEart ho.
field resulting in disruptions of communication, navigation and satellite s ystems
(National Research Council et al., 1986).

1 Fuel or Resource Shortage; resulting from supply chain breaks or secondary to
other hazard events, for example (Mercer County, PA, 2005).
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1 Electromagnetic Pulse; originating from an explosion or fluctuating magnetic field
and causing damaging current surges in electrical and electronic systems (Insti-
tute for Telecommunications Sciences, 1996).

1 Information Technology Failure; due to software bugs, viruses, or improper use
(Rainer Jr., et al, 1991).

1 Ancillary S upport Equipment; electrical generating, transmission, system -control
and distribution  -system equipment for the energy industry (Hirst & Kirby, 1996).

1 Public Works Failure; damage to or failure of highways, flood control systems,
deep-water ports and harb ors, public buildings, bridges, dams, for example
(United States Senate Committee on Environment and Public Works, 2009).

9 Telecommunications System Failure; Damage to data transfer, communications
and processing equipment, for example (FEMA, 1997)

1 Transmis sion Facility or Linear Utility Accident; lique fied natural gas leak ages,
explosions, facility problems, for example (United States Department of Energy,
2005)

1 Major Energy, Power, Utility Failure; interruptions of generation and distribution,
power outage s, for example (United States Department of Energy, 2000).
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4.2.3. Climate Change

Impacts of Climate Change on Identified Hazards

Humans have become the dominant species on Earth and our society and influence is
globalized. Human activity such as the larg e scale consumption of fossil fuels and de-
forestation has caused atmospheric carbon dioxide concentrations to significantly in-
crease and a notable diversity of species to go extinct. The result is rapid climate change
unparall el ed i n Ear extingten ekentapgpmaclying thenlevel af a mass
extinction (Barnosky et al., 2011; Wake & Vredenburg, 2008). The corresponding rise of
average atmospheric temperatures is intensifying many natural hazards, and further
threatening biodiversity. The effect s of climate change on these hazards is expected to
intensify over time as temperatures continue to rise, so it is prudent to be aware of how
climate change is impacting natural hazards.

The most obvious change is in regard to extreme temperatures. As aver age atmospheric
temperatures rise, extreme high temperatures become more threatening, with record

high temperatures outnumbering record low temperatures 2:1 in recent years (Meehl et

al., 2009). As climate change intensifies, it is expected that the risk o f extreme heat will
be amplified whereas the risk of extreme cold will be attenuated. Less immediately ap-

parent, climate change could increase the prevalence of the West Nile Virus (Section
4.3.5). Some studies show increased insect activities during a sim ilar rapid warming
event in Earthdés history (Curano et al., 2008).
the warming temperatures and lower annual precipitation that are expected with climate
change, there will be an expansion of the suitable climate fo r mosquitos and West Nile
Virus, potentially increasing the risk that the disease poses (Harrigan et al., 2014).

Increasing temperatures will cause rainfall patterns to change over time & warmer air
holds more moisture, so the prospect of climate change me ans that heavier and more
intense precipitation events are expected. Over the last 100 years, average annual pre-
cipitation in Pennsylvania has increased between 5 and 10 percent, and the amount of
precipitation from extreme storm events have increased 70 p ercent in the Northeast
since 1958 (EPA, 2016). Precipitation is thought to increase mostly in the winter and

spring and remain somewhat consistent in the summer and fall. Higher temperatures

will cause snow to melt earlier in the spring, and in combinatio n with heightened pre-
cipitation conditions, it is expected that the risk of flooding (Section 4.3.3) and dam and

levee failures (Section 4.3.11 & 4.3.13) will be heightened in the winter and spring.

Similarly, extreme winter storms (Section 4.3.9) are expe cted to occur more frequently
0 there have been about twice as many extreme snow events in the United States in the
latter half of the 20th century as occurred in the first half (NOAA, 2018). This uptick is
caused in part by higher than normal ocean surfac e temperatures that result in an
increased source of moisture for storms that develop over the Atlantic Ocean. Conditions
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for severe winter storms are particularly heightened in the eastern United States due to
changes in atmospheric circulation patterns ¢ aused by higher temperatures and melting
Arctic sea ice (Francis & Vavrus, 2012).

Climate change is also expected to result in more intense hurricanes and tropical

storms. With the rise of atmospheric temperatures, ocean surface temperatures are ris-

ing, r esulting in warmer and moister conditions where tropical storms develop (Stott et

al., 2010). A warmer ocean stores more energy, and is capable of fueling stronger storms.

It is projected that the Atlantic hurricane season is elongating, and there will be more
category 4 and 5 hurricanes than before (Trenberth, 2010).

Warmer temperatures and earlier snow melt in the spring is also expected to increase
evaporation and dry out soil, resulting in heightened drought (Section 4.3.1) conditions
during summer and fall months (EPA, 2016). Correspondingly this will impact wildfires
as drought is accompanied by drier soils and forests, resulting in an elongated wildfire
season and more intense and long  -burning wildfires (Pechony & Shindell, 2010). How-
ever, the Southwe st United States is at a greater risk of this increased drought and
wildfire activity than Indiana County in the Eastern United States.

Climate change is contributing to the introduction of new invasive species (Section

4.3.4). As maximum and minimum seaso nal temperatures change, non  -native species
are able to establish themselves in previously inhospitable climates where they have a
competitive advantage. This may shift the dominance of ecosystems in the favor of non -
native species, contributing to species loss and the risk of extinction.

This type of sudden global change is novel to humanity. Despite the myriad of well
thought out research, there is still much uncertainty surrounding the future of the

Earth. All signs point to the intensification of the ha zards mentioned above, especially
if human society and individuals do not make swift and significant changes to reduce
emissions and species losses.
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4.3. Hazard Profiles

4.3.1 . Drought

431.1 Location and Extent

While Pennsylvania is generally more water -rich than many U.S. states, the Common-
wealth may be subject to drought conditions. A drought is broadly defined as a time
period of prolonged dryness that contributes to the depletion of ground and surface
water. Droughts are regional climatic events , SO when such an event occurs in Indiana
County, impacts are not restricted to the county and are often more widespread. The
spatial extent of the impacted area can range from localized areas in Pennsylvania to
the entire Mid -Atlantic region.

There are th ree types of drought:

Meteorological Drought 0 A deficiency of moisture in the atmosphere compared to av-
erage conditions. Meteorological drought is defined by the duration of the deficit and
degree of dryness, and is often associated with below average rai nfall. Depending on the
severity of the drought, it may or may not have a significant impact on agriculture and

the water supply.

Agricultural Drought & A drought inhibiting the growth of crops, due to a moisture
deficiency in the soil. Agricultural drough t is linked to meteorological and hydrologic
drought.

Hydrologic Drought 0 A prolonged period of time without rainfall that has an adverse
effect on streams, lakes, and groundwater levels, potentially impacting agriculture.

43.1.2 Range of Magnitude

The Commonwealth uses five parameters to assess drought conditions:

Stream flows (compared to benchmark records).

Precipitation (measured as the departure from normal, thirty -year average pre-
Cipitation).

Reservoir storage levels in a variety of locations.

Groundwater elevations in a number of counties (comparing to past month, past
year and historic record).

1 Soil moisture via the Palmer Drought Index (See Table 8 - Palmer Drought Severity
Index) - a soil moisture algorithm calibrated for relatively homogeneous regions
which measures dryness based on recent precipitation and temperature.
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Table 8 - Palmer Drought Severity Index

Extremely wet 4.0 or more
Very wet 3.0t0 3.99
Moderately wet 2.0t02.99
Slightly wet 1.0t0 1.99
Incipient wet spell 0.5t0 0.99
Near normal 0.49to -0.49
Incipient dry spell -0.5to -0.99
Mild drought -1.0to -1.99
Moderate drought -2.0to -2.99
Severe drought -3.0to -3.99
Extreme drought -4.0 or less

Table 9 - Drought Preparation Phases

Increased water monitoring,
Drought E_arly stages of plan- awareness and preparation for re- Voluntary water Reduce
Watch ning and aler‘_[ f_o_r sponse among government agen- conservation water use
drought possibility cies, public water suppliers, water by 5%
users and the public
Continue vol-
Coordinatg are- _ untary waFer Reduce
Drought sponse to |mmlnent Reduce shortages - relieve stressed _conservatlon, water use
Warning drought cqndmons sources, develop new sources if impose manda- by 10 -
and potential water needed tory wa ter use 15%
shortages restrictions if
needed
Management of oper- Possible re-
Drought ations to regulate all Support essential al_‘nd high priority strictions on all Reduce
Emergency available resources water uses and avoid unnecessary nonessential water use
and respond to emer- uses by 15%
water uses
gency

Local Water Rationing  : With the approval of the PA Emergency Management Council,
local municipalities may implement local water rationing to share a rapidly dwindling

or severely depleted water supply in designated water supply service areas. These indi-
vidual water rationing pla  ns, authorized through provisions of 4 PA Code Chapter 120,
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will require specific limits on individual water consumption to achieve significant reduc-
tions in use. Under both mandatory restrictions imposed by the Commonwealth and
local water rationing, proc  edures are provided for granting of variances to consider in-
dividual hardships and economic dislocations . [PEMA, 409 Plan]

4.3.1.3 Past Occurrence

Table 10 - Drought Event History for Indiana County shows declared drought status for
Indiana County from 1980 to October 2017 as reported by the Pennsylvania Department

of Environmental Protection (PA DEP) and the table also includes past disaster declara-

tions impacting Indiana County due to drought events . Figure 6 - Palmer Drought Sever-
ity Index History (NOAA, 2016) shows that Indiana County has experienced severe
drought ( P D S F3) @tween five and t en percent of the time from 1895  -1995, which
gives a good idea of how often the county has been affected by drought events.

One of the worst drought emergencies that Indiana County experienced on record oc-
curred from August 16, 1991 through April 20, 1992. This drought had its origins in
January of 1991, when reduced snowfall over the winter led to reduced spring snow

melt, thereby reducing the amount of precipitation and the groundwater from recharg-

ing. Drought conditions worsened during April, a normally wet month, and rapidly ac-
celerated during May, when rainfall was unusually low across most of the state. By
June, conditions had deteriorated to a point where many stream flows were as low as

they would normally be during August, but with the typically dry summer months still
ahead. At the height of this event, the regional PDSI value for the Southwest Plateau
(including Lawrence, Butler, Armstrong, Beaver, Allegheny, Westmoreland, Somerset,
Washington, Fayette, Greene and Indiana Counties) hit its lowest a t -4.14 in November
1991 (NOAA, 2010). From August 1991 to April 20, 1992 the county had an emergency
drought status as the entire region struggled to outlast the dry spell.

Table 10 - Drought Event History for Indiana County

10/22/1985 12/19/1985 Watch 1 months, 27 days
7/7/1988 8/24/1988 Watch
8/24/1988 12/12/1988 Warning 10 months, 8 days
12/12/1988 5/15/1989 Watch
6/28/1991 7124/1991 Watch
7124/1991 8/16/1991 Warning
8/16/1991 4/20/1992 Emergency 1 yea;,86 drgogths'
4/20/1992 9/11/1992 Warning Y
9/11/1992 1/15/1993 Watch
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9/1/1995 12/18/1995 Watch 3 months, 17 days
12/3/1998 12/8/1998 Watch
12/8/1998 3/15/1999 Warning
3/15/1999 6/18/1999 Watch
6/18/1999 7/20/1999 Warning Lyean s months,
7/20/1999 9/30/1999 Emergency** Y
9/30/1999 2/25/2000 Warning
2/25/2000 5/5/2000 Watch
8/24/2001 5/13/2002 Watch 8 months, 19 days
4/11/2006 6/30/2006 Watch 2 months, 19 days
8/6/2007 9/5/2007 Watch 30 days
11/7/2008 1/26/2009 Watch 2 months, 19 days
9/16/2010 12/17/2010 Watch 3 months, 1 days
8/5/2011 9/2/2011 Watch 28 days
3/24/2015 7/10/2015 Watch 3 months, 16 days
4/26/2016 6/21/2016 Watch 1 months, 26 days
7/5/2016 9/13/2016 Watch 2 months, 8 days
**Gubernatorial Disaster Declaration

Figure 6 - Palmer Drought Severity Index History (NOAA, 2016)

Palmer Drought Severity Index History

1895-1995

Indiana County

—- ) » ; % of time PDSI = -3

A / [ Less than 5%
[C] 5% t0 9.99%
1 10% to 14.9%
B 15% to 19.9%
. 20% or greater

Source: McKee et al. (1993); NOAA (1990); High Plains Regional Climate Center (1996)
Albers Equal Area Projection; Map prepared at the National Drought Mitigation Center
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4.3.1.4 Future Occurrence

It is difficult to forecast the exact severity and frequency of future drought events, and

the future of climate change will lead to increased uncertainty and extremity of climate

events, suggesting that it is best to be prepared for potent ially adverse conditions. Indi-
ana County has exp erienced severe drought between five and ten percent of the time
between 1895 and 1995 ( Figure 6 - Palmer Drought Severity Index History (NOAA, 2016) ),
which can be used to make a rough estimate of the future probability of drought in
Indiana County, although it does not account for uncertainty introduced by climate
change . Figure 7 - Recent Drought Severity Index (NOAA, 2017) shows a recent Palmer
Drought Severity Index reading for the cont inental United States and as of October 14,
2017.Indiana Countyand mostof the surro unding region are considered in near normal
conditions, with a PDSI between -1.9and 1.9

Figure 7 - Recent Drought Severity Index (NOAA, 2017)
Drought Severity Index by Division

Weekly Value for Period Ending Oct 14, 2017
Long Term Palmer

DROUGHT SEVERITY INDEX (PALMER)

DEPICTS PROLONGED (MONTHS, YEARS) ABNORMAL DRYNESS OR
WETNESS: REPONDS SLOWLY; CHANGES LITTLE FROM WEEK TO WEEK;
AND REFLECTS LONG-TERM MOISTURE RUNOFF, RECHARGE, AND DEEP
PERCOLATION AS WELL AS EVAPOTRANSPIRATION.

USES... APPLICABLE IN MEASURING DISRUPTIVE EFFECTS OF PROLONGED DRYNESS
OR WETNESS ON WATER SENSITIVE ECONOMIES, DESIGNING DISASTER AREAS OF DROUGHT
OR WETNESS; AND REFLECTING THE GENERAL LONG-TERM STATUS OF WATER SUPPLIES

IN AQUIFERS, RESERVOIRS AND STREAMS.

[T -4.0 or less (Extreme Drought) +2.0 to +2.9 (Unusual Moist Spell)
LIMITATIONS... IS NOT GENERALLY INDICATIVE OFFSHORT-TERM (FEW WEEKS) STATUS s & i
OF DROUGHT OR WETNESS SUCH AS FREQUENTLY AFFECTS CROP(S AND FIELD)OPERATIONS 3.0t0-3.9 (Severe Drought) +3.0t0 +3.9 (Very Moist Spe")
(THIS IS INDICATED BY THE CROP MOISTURE INDEX). -2.0 to -2.9 (Moderate Drought) [l +4.0 and above (Extremely Moist)

--1.9 to +1.9 (Near Normal)
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43.15 Vulnerability Assessment

The most significant losses resulting from drought events are typically found in the ag-
riculture sector. The 1999 Gubernatorial Proclamation was issued in part due to signif-

icant crop damage. Preliminary estimates by the Pennsylvania Department of Agricul-
ture indicated possible crop losses across t he Commonwealth in excess of $500 million.
This estimate did not include a twenty percent decrease in dairy milk production which
also resulted in million  -dollar losses (NCDC, 2009).

While these were statewide impacts, they illustrate the potential for droughts to severely
impair the local economy in more agricultural communities. As of the 2012 Census of
Agriculture, there were an estimated 1,166 farms in Indiana County, at an average size

of 132 acres. Indiana County ranks thirtieth of the sixty -seven counties in the Com-
monwealth for agricultural production, totaling $67,307,000 dollars (USDA, 2012). The

majority of this production comes from crops, including nursery and greenhouse crops

($39.3 million). The remaining agricultural production comes from livestock, poultry
and their products ($28 million).

Water supplies are also vulnerable to the effects of drought. Public water service areas

cover 20.6% of the county, including all of Armagh, Clymer, Cherry Tree, Creek Side,

Ernest, Indiana, Shelocta, Sa  ltsburg, and Blairsville Boroughs, Homer City and East
Wheatfield and Burrell Townships, as well as a majority of West Wheatfield, Buffington
and Brush Valley Townships . The majority ofthe ¢ ounty however relies on wells for their
fresh drinking water.  Dro ughts will quickly affect systems that rely on surface supplies,
whereas systems with wells are more capable of handling short -term droughts without
issue. Longer -term droughts inhibit the recharging of groundwater aquifers which has

an impact on well owne rs. Depending on the severity of the drought, this could cause

the well to dry up, rendering the well owner at a loss f or useable water, meaning Indiana
County residents who use private domestic wells are vulnerable to drought events. Table
11 - Domestic Wells shows the number of wells in each municipality in Indiana County.
Well data was gathered from the Pennsylvania Groundwater Information System (Pa G-
WIS), which relies on voluntary submissions by well drillers. While this is the best da-

taset of dom estic wells available for Indiana County, itisnot comprehensive due to the
voluntary nature of the data submission. Not all wells were reported including alocation
designation.

The EPA provides a guide published in October 2017 for water utilities to aid in drought
response and recovery. The guide outlines what goes into a good drought response plan,

and how to manage water supply and demand during a droug ht, outlines best practices
for communication and partnerships with other local utilities and provides case studies

to discuss examples of drought management practices (EPA, 2017).
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Table 11 - Domestic Wells

Armagh Borough 2 Grant Township 118
Armstrong Township 339 Green Township 504
Banks Township 177 Homer City Borough 12
Black Lick Township 195 Indiana Borough 88
Blairsville Borough 58 Marion Center Borough 26
Brush Valley Township 342 Montgomery Township 213
Buffington Township 379 North Mahoning Township 248
Burrell Township 212 Pine Township 334
Canoe Township 252 Plumville Borough 15
Center Township 263 Rayne Township 356
Cherry Tree Borough 13 Saltsburg Borough 51
Cherryhill Township 412 Shelocta Borough 18
Clymer Borough 24 Smicksburg Borough 2
Conemaugh Township 248 South Mahoning Township 196
Creekside Borough 2 Washington Township 200
East Mahoning Township 166 West Mahoning Township 104
East Wheatfield Township 444 West Wheatfield Township 480
Ernest Borough 0 White Township 427
Glen Campbell Borough 3 Young Township 163
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Figure 8 - Drought Vulnerability
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4.3. 2. Earthquake

4321 Location and Extent

Earthquake events in Pennsylvania do not typically impact areas greater than 100 km

from the epicenter of the event and are usually mild events. The United States Geological
Survey identified relative earthquake hazard zones across the Commonwealth. As seen
in Figure 9 - Earthquake Hazard Zones Indiana County falls entirely within the very
slight zone. Thus, earthquakes are rare in th e county, and no historic records of earth-
guakes exist for Indiana County.

Figure 9 - Earthquake Hazard Zones

Legend Earthquake Hazard Zones

I_ 2% in5 years PGA \ Two-percent probability of exceedace in
0 (%g) 50 years map of peak ground acceleration.
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I 1014 [ =0 B s0 E State Boundaries
MTH 2017
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Source: USGS 2014

4.3.2.2 Range of Magnitude

Earthquake magnitude is often measured using the Richter Scale, an open -ended log-
arithmic scale that describes the energy release of an earthquake. Table 12 - Richter
Scale summarizes magnitudes as they relate to the spatial extent of impac ted areas. A

historical survey of earthquakes occurring within 100 km of Indiana County with
known magnitudes indicates that earthquakes have generally had magnitudes of up to
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4.0 with an average moment magnitude of 3.0 (DCNR, 2017). Pennsylvania has not
experienced any earthquakes with a magnitude greater than  6.0.

Table 12 - Richter Scale

Generally, not felt, but  recorded.

Often felt, but rarely causes damage.

At most, slight damage towell  -designed buildings; can cause major
damage to poorly constructed buildings over small regions.

Can be destructive in areas where people live up to about 100 kil-
ometers across.

6.1-6.9

7.0-7.9

Major earthquake; can cause serious damage over large areas.

Great earthquake; can cause serious damage in areas several hun-
dred kilometers across.

8.0 or greater

The Richter Scale does not give any indication of the impact or damage of an earth-

guake, although it can be inferred that higher magnitude events cause more damage.

Instead, the impact of an earthquake event is measured in terms of earthquake inten-

sity, us ually measured using the Modified Mercalli Intensity Scale, shown in Table 13
- Mercalli Intensity Scale . Based on historical data of earthquakes with a recorded In-
tensity, little damage is expected from earthquake events. However, since the worst
earthquake recorded in Pennsylvania was a magnitude 5.2, a worse -case scenario for
this hazard would be if an earthquake of similar magnitude occurred in Indi ana County
or near the border in an adjacent county, causing mild damage in populated areas.

Table 13 - Mercalli Intensity Scale

- Instrumental

Detected only on seismographs <4.2

Some people feel it <4.2

Felt by people resting; like a truck rum-

bling by <4.2
Felt by people walking <4.2
Sleepers awake; church bells ring <4.8

Prepared by MCM Consulting Group, Inc. Page 44



Indiana County, Pennsylvania
2018 Hazard Mitigation Plan

Trees sway; suspended objects

4 Strong swing; objects fall off shelves

<54

Vi Very Strong Mild alarm, walls crack, plaster falls <6.1

Moving cars uncontrollable, ma-
Destructive sonry fractures, poorly con- <6.9
structed buildings damaged

Some houses collapse, ground
cracks, pipes break open

Ground cracks profusely, many
Disastrous buildings destroyed, liquefaction and <7.3
landslides widespread

Most buildings and bridges collapse,

Ruinous <6.9

Very roads, railways, pipes and cables de-
. . . <8.1
Disastrous stroyed, general triggering of other haz-
ards
Catastrophic Total destructlpn, trees fall, ground ~8.1
rises and falls in waves
Environmental impacts of earthquakes can be numerous, widespread, and devastating,

particularly if indirect impacts like economic impacts are considered. Some examples of
these impacts are listed below, but these impacts are unlikely to occur in Indiana
County:

Induced tsunamis and flooding or landslides and avalanches;
Poor water quality;

Damage to vegetation; and

Breakage of sewage or toxic material  containments.

pPwDdPE

4.3.2.3 Past Occurrence

According to records maintained by the Pennsylvania Department of Conservation and
Natural Resources (DCNR, 2 017), there are no recorded earthquakes with epicenters in
Indiana County. However, as shown in Figure 10 - Earthquake History , there have been
events loc ated within 100 km of Indiana County. It is important to note that some of

these events may not have been true earthquakes but instead may have been the result

of mine or quarry blasts. These have largely been minor events with magnitudes of less

than four .
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Figure 10 - Earthquake History
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43.24 Future Occurrence

One way to express an earthquake's severity is to compare its acceleration to the normal
acceleration due to gravity. Peak ground acceleration (PGA) measures the strength of
ground movements in this manner. PGA is the percent of g (acceleration due to grav ity)
experienced during the earthquake or the rate in c
during an earthquake as a percent of the established rate of acceleration due to gravity.

In general, an acceleration of ten - to fifteen - percent of gravity is as sociated with struc-
tural damage to ordinary buildings not designed to withstand earthquakes, although

soil conditions at individual sites will impact the amount of damage. The US Geological
Surveys Earthquak e Hazards Program places the PG A value for | ndian a County at 2.
(USGS, 2008 [USGS Publications, Series: Earthquake Spectra, Title: Ground -motion
prediction equations for the average horizontal component of PGA, PGV, and 5% -
damped PSA at spectral periods between 0.01 s and 10. 0 s)])

4.3.2.5 Vulnerability =~ Assessment

Sout hwestern Pennsylvaniads vulnerability to eart
does not document any earthquake epicenter within Indiana County. The effects of
earthquakes (if the hazard  exists ) could potentially be anything from:

9 detected only on seismographs, to
1 ground water wells collapsing, to
1 total destruction.

Based on the past history of  earthquake event s near I ndiana County, t
nerability to this hazard is expected to be low. In the event of an earthquake, unan-

chor ed objects may be upset, but few damages are to be expected. As defined by the

Risk Factor Methodology probability criteria (see Table 48 - Risk Factor Assessment ), the

future occurrence of an Earthquake in Indiana County can be considered unlikely as

defined by the Vulnerability Assessment.
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4.3.3 . Flood, Flash Flood and lce Jams

433 .1 Location and Extent

Flooding is the temporary condition of partial or complete inundation on normally dry
land and it is the most frequent and costly of all hazards in Pennsylvania. Flooding
events are generally the result of excessive precipitation. General flooding is typically
experienced when precipitation occ  urs over a given river basin for an extended period of
time. Flash flooding is usually a result of heavy localized precipitation falling in a short

time period over a given location, often along mountain streams and in urban areas
where much of the ground  is covered by impervious surfaces. Flash floods are the most
common type of flooding in Indiana County. The severity of a flood event is dependent
upon a combination of stream and river basin topography and physiography, hydrology,
precipitation and weathe r patterns, present soil moisture conditions, the degree of veg-
etative clearing as well as the presence of impervious surfaces i n and around flood -
prone areas.

Winter flooding can include ice jams which occur when warm temperatures and heavy

rain cause sno wto meltrapidly. Snow melt combined with heavy rains can cause frozen
rivers to swell, which breaks the ice layer on top of a river. The ice layer often then
breaks into large chunks, which float downstream, piling up in narrow passages and

near other ob structions such as bridges and dams. All forms of flooding can damage
infrastructure.

Floodplains are lowlands adjacent to rivers, streams and creeks that are subject to re-

curring floods. The size of the floodplain is described by the recurrence interval o f a
given flood. Flood recurrence intervals are explained in more detail in Section 4.3.3.4.
However, in assessing the potential spatial extent of flooding , it is important to know

that a floodplain associated wi  th a flood that has a 10%  chance of occurrin g in a given
year is smaller than the floodplain associated with a flood that has a 0.2% annual

chance of occurring. The National Flood Insurance Program (NFIP) publishes digital
flood insurance rate maps  (DFIRMs) . These maps identify the 1% annual chance of flood
area. Special Flood Hazard Area (SFHA) and Base Flood Elevations (BFE) are developed

from the 1% annual chance flood event |, as seenin Figure 11 - Flooding and Floodplain
Diagram . Structures located in the SFHA have a 26% chance of flooding in a 30-year
period. The SFHA serves as the primary regulatory bo undary used by FEMA, the Com-
mon wealth of Pennsylvania and Indian ~ a County local governments . Federal floodplain
management regulations and mandatory flood insurance purchase requirements apply

to the following high risk special flood hazard areas in Table 14 - Flood Hazard High Risk
Zones. Appendix D of this hazard mitigation plan includes a flooding vulnerability map

for each municipality in Indiana County with vulnerable structures and critical facilities

identifie d.
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Past flooding events have been primarily caused by heavy rains which cause small
creeks and streams to o verflow their banks, often leading to road closures. Flooding
poses a threat to critical facilities, agricultural areas, and those who reside or cond uct
business in the floodplain. The most significant hazard exists for facilities in the flood-
plain that process, use and/or store hazardous materials. A flood could potentially re-
lease and transport hazardous materials out of these areas. As the water rec edes it
would spread the hazardous materials throughout the area. Most flood damage to prop-

erty and structures located in the floodplain is caused by water exposure to the interior,
high velocity water and debris flow.

Indiana County is located northeast o f the Conemaugh River and west of the west
branch of the Susquehanna River. The major creeks within the county include the Two

Lick, Black Legs, Crooked, Yellow, Mahoning and South Branch Plum Creeks. The IUP
Campus in Indiana is crossed by four small stre ams: Marsh Run flows from the north-
east, and Whites Run flows from the north, which join to form Stoney Run, which flows
southward towards Two Lick Creek. A small portion of the Indiana Campus (the south-

ern section and wester edge) is located within the 1% annual chance flood zone, specif-
ically part of Miller Stadium, and the Kovalchick Convention and Athletic Complex.

Figure 11 - Flooding and Floodplain Diagram
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Table 14 - Flood Hazard High Risk Zones

Areas subject to inundation by the 1% annual chance flood event. Because detailed hydraulic
analysis have not been performed, no base flood elevations or flood depths are shown

Areas subject to inundation by the 1% annual chance flood event determined by detailed

AE methods. BFEs are shown within these zones.

Areas subject to inundation by the 1% annual chance shallow flooding (usually areas of

AH ponding) where average depths are 1 -3 feet. BFEs derived from detailed hydraulic analysis
are shown in this zone.

Areas subject to inundation by the 1% annual chance shallow flooding (usually sheet flow

AO on sloping terrain) where average depths are 1 -3 feet. Average flood depths derived from
detailed hydraulic analysis are shown within this zone.

Areas that result from the decertification of a previously accredited flood protection system

AR that is determined to be in the process of being restored to provide base flood protection.

4.3.3 .2 Range of Magnitude

Several factors determine the severity of floods, including rainfall intensity and duration,
topography, ground cover and rate of snowmelt. Water runoff is greater in areas with
steep slopes and little to no vegetative ground cover. The mountainous terrain of Indiana
County can cause more severe floods as runoff reaches receiving water bodies more
rapidly over steep terrain.  Urbanization typically results in the replacement of vegetative
ground cover with  impermeable surfaces like  asphalt and concrete, increasing the vol-
ume of surface runoff and stormwater, particularly in areas with poorly planned storm-

water drainage systems. A large amount of rainfall over a short time span can cause
flash flood s. Additionally, s mallamounts of rain  can cause floods in locations where the
soil is frozen , saturated from a previous wet period , orif the area is rife with imperme-

able surfaces such as large  parking lots, paved roadways and other developed areas.
The county occasionally experiences intens e rainfall from tropical storms in late sum-
mer and early fall which can potentially cause flooding as well.

In winter months, local flooding could be exacerbated by ice jams inrivers. Ice jam floods
occur on rivers that are totally or partially frozen. A rise in stream level will break up a
totally frozen river and create ice flows that can pile up on channel obstructions such

as shallow riffles, log jams, or bridge piers. The jammed ice creates a dam across the
channel over which the water and ice mixture continues to flow, allo  wing for more jam-
ming to occur.

Severe flooding can cause injuries and deaths, and can have long -term impact s on the
health an d safety of the citizens . Severe flooding can also result in significant property
damage, potentially disr upting the regular function of critical facilities and have long -
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term negative impacts on local economies. Industrial, commercial and public infrastruc-

ture facilities can become inundated with flood waters, threatening the continuity of
government and busi ness. The special needs populat ion must be identified and located
in flooding situations , as they are often home -bound. Mobile homes are especially vul-
nerable to high water levels. Flooding can have significant environmental impacts when

flood waters relea se and/or transport hazardous materials, and can also result in
spreading diseases.

Severe flooding also comes with many secondary effects that could have long lasting
impacts on the population, economy and infrastructure of Indiana County. Power fail-
ures are the most common secondary effect associated with flooding. Coupled with a
shortage of critical services and supplies, power failures could cause a public health
emergency. Critical infrastructure, such as sewage and water treatm ent faci lities, can
be severely damaged, having a significant effect on public health. High flood waters can
cause sewage systems to fail and overflow, contaminating groundwater and drinking
water. Flooding also has the potential to trigger other hazards, such as landslides, haz-
ardous material spills and dam failures.

The maximum threat of flooding in Indiana County is estimated by looking at potential

loss data and repetitive loss data, both analyzed in the risk assessment portion of the

hazard mitigation  plan. In these cases, the severity and frequency of damage can result

in permanent population displacement, and businesses may close if they are unabl e to
recover from the disaster.

Although floods can cause deaths, injuries and  damage to property, they are naturally
occurring events that benefit riparian systems which have not been disrupted by human

actions. Such benefits include groundwater recharge and the introduction of nutrient

rich sediment which improves soil fertility. However, human development often disrupts
natural riparian buffers by changing land use and land cover, and the introduction of
chemical or biological contam inants that often accompany human presence can con-
taminate habitats after flood events.

433 .3 Past Occurrence

Indiana Count y has experienced numerous flooding, flash flooding and ice jam flooding

events in the past. The flooding and flash flooding was caused by a variety of heavy
storms, tropical storms  and other issues. A summary of flood event history for Indiana
County is found in  Table 15 - Flood Event History & property damage that is reported as
00 was noded. report

It is important to note that the IUP campus in Indiana Borough is self -insured and does
not have flood insurance through the NFIP. Therefore, the University has not made any
flood insurance claims. However, the Borough of Indiana does participate in th e NFIP.
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The only flooding on campus occurred after Hurricane Andrew in 1992 when Miller Sta-
dium experienced less than minor flooding. The stadium has not flooded since due to
efforts to improve drainage systems.

In 1936, flooding in Clymer Borough damaged 200 homes. A significant flood event oc-
curred in July 1977. As a result of severe thunderstorms, parts of Indiana County re-

ceived eight to twelve inches of rainfall over an eight to nine -hour period from early
evening on July 19 t until earlyinthe mornin  gonJuly20 ., The stormds i ntensi
on a relatively small geographic scale, with some locations receiving over two inches of
raininasingle forty -minute period, and other locations only twenty miles away receiving

no recorded precipitation. Flas  h flooding was reported in Clymer, Homer City, Indiana
and Cherry Tree. The event resulted in the highest recorded maximum flood record along

the Conemaugh River in the Townships of East and West Wheatfield, with the river

rising to a gage height of 27.06  feet at Seward, located downstream in Westmoreland
County. The Conemaugh River experienced a maximum flow of 115,000 cubic feet per
second. The event also resulted in the flood of record for the Crooked Creek within the
Borough of Creekside as wellasthe  Township of Washington. Dixon Run in Green Town-
ship flooded during the event as well.

Yellow Creek has historically created flood problems for the Borough of Homer City, with

two significant events in 1936 and 1972. Lower elevation areas within the borough tend
to flood and experience property damage from heavy rainfall that raises stream levels.
Flooding here has the potential to cause sewer backups, which is a significant sanitation

problem. Flooding from Two Lick Creek also may cause sewer back -up within the bor-
ough.

One of the most destructive flooding events in Indiana County in recent history was due

to Hurricane Ivan in September of 2004. Numerous roads were closed, the Mahoning

Dam overflowed, and much of the Borough of Clymer flooded causing many pe ople to
be evacuated. Approximately 150 people were evacuated countywide and 339 structures

were damaged or destroyed. The event caused approximately $1.5 million dollars in
damages.

On June 22 nd 2017, Indiana County experienced the impacts of Tropical Sto rm Cindy,
resulting in extensive flooding. Several individuals were trapped in their vehicles on

Route 56 in Brush Valley and some rail cars were swept off of their tracks near Shelocta.
Tragically, the event resulted in one death when a man became trapped in an overflow
pipe as waters were rising. Flooding continued into the following day June 23 rd,

In 1924 and 1926, ice jams occurred in Clymer Borough at the iron bridge at Sherman

Street, and the subsequent flooding IffeAwhdaed in t
time flood, which included ice jams and rapid snow melting caused a worst case scenario

flash flood on January 19 1996. With an estimated snowpack over most watersheds

holding the equivalent of 3.5 to over 5 inches of water, temperatures ros e from below
freezing to above 50éF in 12 to 24 hours, stayin
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During this flood, roads, bridges, and water treatment plants were damaged in Homer

City Borough and Center Township. Basement flooding inundated about 300 ho mes
with 10 homes experiencing flooding on their first floor. Property damage from this flood

was estimated at $2 million dollars.

Table 15 - Flood Event History

gg:;irt])? Oct 1954 | Flood $ - | Flood caused by heavy rains from Hurricane Hazel
Indiana . . . )
County May 1956 Flood $ - | Flood impacting all western Pennsylvania counties
Indiana June 1972 Flood - Flood caused by long term heavy rains from Hurricane
County Agnes.
Indiana .
County Sept 1972 | Flood $ - | Flood caused by long term heavy rains.
Indiana i
County Sept 1974 Flood $ - | Flood caused by long term heavy rains.
Indiana Flash .
County July 1977 Flood $ - | Flash flood caused by thunderstorm rains.
Indiana Flash )
County 11/27/93 Flood $ - | Crooked Creek flooded; one home damaged
Indiana 03/21/94 Flash - Heavy rains flooded creeks and caused mudslides closing
County Flood roads; basements flooded in  Indiana Borough.
Indiana Backwater flooding occurred from the Conemaugh Flood
03/28/94 Flood $ - | Control Dam; flood waters covered areas upstream from
County
the Dam.
Indiana Flash Heavy rains produced 2.3 inches in 30 minutes; trees
07/06/94 $ - | downed in Marion Center and flood waters covered local
County Flood
roads.
Indiana 06/05/95 Flash $ - | Streets and streams flooded in New Florence.
County Flood
Indiana 06/25/95 Flash - Debris Covered roads resulted in flood waters in Hills-
County Flood dale.
Major damage occurred along Crook Creek and Two Lick
Creek in Homer City, Clymer, and Creekside. Approxi-
. Flash mately 300 homes sustained substantial basement flood-
Homer City 01/19/96 Flood $2,000,000 ing. Ten homes had water into the first floor. A few busi-
nesses were damaged. Roads, bridges, and a water treat-
ment plant were also damaged.
Flash .
Clymer 02/28/96 Flood $3,000 | A few basements were flooded in Clymer.
Two to three feet of water covered some  streets in Indi-
. Flash ana. Up to three feet of water made Route 119 3 miles
Indiana 06/18/96 Flood $- north of Indiana impassable. Marsh Run in Indiana went
over its banks and flooded nearby roads.
Flash Fifteen feet of flood waters inundated an ambulance gar-
Cherry Tree 07/19/96 $40,000 | age in Cherry Tree. A house along the Little Mahoning
Flood )
Creek was under water north of Marion Center.
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Blairsville

08/20/96

Flash
Flood

Extensive road flooding was reported along Route 22 near
Blairsville.

Indiana

08/21/96

Flash
Flood

$8,000

Marsh Run went out of its banks and flooded nearby
roads in Indiana. Some roads were closed. A few base-
ments were also flooded in Indiana.

Hooverhurst

08/23/96

Flash
Flood

Route 286 was flooded after Cush Creek overflowed its
banks.

Jacksonville

09/09/96

Flash
Flood

Route 286 near Jacksonville was flooded. Flooding also
occurred along Route 119 in Home and Homer City.

Homer City

05/25/97

Flash
Flood

$3,000

Widespread heavy thunderstorm rains led to Two Lick

Creek overflowing its banks. Widespread heavy thunder-
storm rains led to a rapid rise on the Conemaugh River at
Seward. Rainfall amounts in the vicinity were between 3

and 4 inches. The river crested at 14.6 feet at 11 pm EST,

2.6 feet above the 12 foot flood stage. Nearby h ~ omes were
flooded along the River. The river fell below flood stage

early on the morning of the 26th.

Countywide

11/07/97

Flash
Flood

$10,000

A storm system moving up the Atlantic Coast pushed
heavy rainfall into parts of western Pennsylvania. The
rain was intensified by strong east upslope winds into the
Allegheny Plateau, producing widespread 2 day rainfall
storm totals of 2.5 to 3.5 inches. The first report of flood-
ing was on Route 403 along Dixon Run near Cramer.
Later, Tearing Run near Homer City we  nt out of its
banks. Near Robinson, Richards Run flooded at the inter-
sections of Rt. 259 and Rt. 2201 at Pinkerton Crossing.
Extensive street flooding was reported in Clymer and
Homer City. Two Lick Creek and Marsh Run also flooded.
In Homer City, a baseme nt of a business was flooded.
Basement flooding was scattered throughout the county.

Indiana
County

11/08/97

Flood

Three to four inches of rain fell in the headwaters of the
Conemaugh River causing moderate flooding at Seward.
The Conemaugh River went above flood stage early No-
vember 8 and crested at 10 am at 15.1 feet, 3.1 feet
above flood stage. The water level quickly receded and
went below flood stage between 6 and 7 pm November 8.

Countywide

05/05/98

Flash
Flood

$10,000

Route 286 between Indiana and Clymer was flooded. Air-
port Road by Indiana Airport was flooded. Numerous
basements in the area were also flooded.

Blairsville

07/14/00

Flash
Flood

Thunderstorms producing torrential rains moved across
western Pennsylvania, dropping between 2 and 3 inches
of rain across portions of Indiana, Armstrong and West-
moreland Counties. Minor road flooding was reported in

the Blairsville area.

Blairsville

07/28/00

Flash
Flood

$10,000

Heavy thunderstorms passing over western Pennsylvania
produced rainfall of up to 2 inches in an hour over sev-
eral counties, producing numerous instances of flash
flooding. Up to 3 feet of water was reported on some road-
ways in North Blairsville as Black Lick Creek overflowed
its banks.
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Strong thunderstorms passed over areas of western
Pennsylvania that had already received several inches of
Flash rain over the past few days. These thunderstorms pro-
Penn Run 07/31/00 Flood $ - | duced torrential rainfall of up to 3 inches in 90 minutes
as they moved across t he area, creating flash flooding
problems across several counties. Minor roadway flooding
was reported on SR 553 in the Penn Run area.
Another 1.0 to 1.5 inches of rain over relatively saturated
ground produced widespread small stream flooding
Blairsville 03/26/02 Flood $5,000 | across western Pennsylvania on the 26th. Flooding closed
portions of State Highway 217 between Breinizer to just
north of Blairsville.
Flash _ | Heavy thunderstorm rains produced minor road flooding
Clymer 04/15/02 Flood $ in the Clymer and Marion Center areas.
Blairsville 06/13/02 Flash $ - Heavy _thur)derstorm rains produced roadway flooding in
Flood the Blairsville and Clymer areas.
Heavy thunderstorm rains falling on already -soaked
ground produced street and basement flooding in Homer
. Flash City and across Center Township. Area fire departments
Homer City 06/14/02 Flood $50,000 received a total of 17 calls to pump out basements. Road-
way flooding was reported along Route 553 near Penn
Run and U.S. Route 119i  n Burrell Township.
Marion Cen- | g7/06/03 | Fash $3,000 | Basements flooded.
ter Flood
Flash Earthen dam overflowed near Yellow Creek camp ground.
Penn Run 08/09/03 Flood $ - | Several roads were flooded. 150 campers were told to
evacuate the camp ground.
Clymer Flash flooding on streets in Dixonville. Stoney Run
Hc))/merbiw 11/19/03 Flash $ - flooded nearby field. Basements flooded in Homer City.
- Flood Old State Route 56 flooded. 2.25 inches of rain was re-
& Indiana
ported.
Route 1008 flooded in Indiana. By 915 PM, Routes 22
Indiana and 119 were flooded east of Blairsville, after 3 inches of
County 01/04/04 Flood $70,000 rain. Business and cars were inundated by floods from
Two Lick, Yellow, Black Leggs, and Crooked creeks.
Indiana Flooding reported on Rte 588 in Cherry Tree, along Rte
C 04/13/04 Flood $ - | 286 between Indiana and Clymer, and in Indiana Bor-
ounty
ough.
Indiana 07/12/04 Flood $ - | Rte 210 flooded south of Punxsutawney.
County
Between 525 and 530 PM EDT, basements were flooded
in White Twp, 1 miles south of Indiana; and US Routes
. Flash 119 and 422 were flooded between Indiana and
Indiana 07/18/04 Flood $18,000 Blairsville. By 6 PM EDT, a few cars were covered to their
rooftops by water. Radar estimated 3 to 4 inches of rain
fell.
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At 630 PM EDT on 17th, Curry Run overflowed and
closed Rte 422 near Shelocta (newspaper). By 720 PM,

there was widespread road and stream flooding. Flood

waters swept away 8 empty campers at a camp ground
between Shelocta and Elderton. 845 PM, numerous roads
closed by flood. At one house in Centre Twp, basement
09/17/04 Flood $1,500,000 wall caved in. Rte 954 near Beyer was washed out. Rte

4018 near Smicksburg closed when Mahoning Dam over-
flowed. Indiana had 3.5 inches of rain. By 1050 PM, Cly-
mer flooded and people were evacuated. 150 people had

to be evacuated countywide. Shelocta hit hard. Total of

339 structures damaged or destroyed, 40 of them were
businesses. (IVAN)

Indiana
County

By 1035 AM on 5th, basements  flooded along Rte 286
near Clarksburg. By 1 AM on 6th, Old Rte 56 flooded in
Center Twp; numerous basements flooded. By 9 AM on
6th, rainfall was 3.2 inches.

Indiana

County 01/05/05 Flood $30,000

Flash

Clarksburg 06/06/05 Flood

$15,000 Basements flooded when streams overflowed.

About 10 AM EDT, Rte 286 flooded near Clarksburg. And
Rte 217 flooded 5 miles west of Homer City, which also
caused some basement flooding. By 1019 AM EDT, nu-
merous streams were flooding roads near Homer City.

Flash

Homer City 08/08/05 Flood

$30,000

Flash

Brush Vly 11/29/05 Flood

$ - | Little Brush Creek flooded Whitetail Lane.

Widespread flooding of roads and of at least 16 base-
ments, in Marion Center, East Mahoning Twp, and north-
ern Indiana County. Skywarn spotter in Marion Center
reported 2.5 inches of rain from 10 AM EDT to 1230 PM
EDT; 4 inches by 130 PM; 4.5 inches by 3 PM; and finally
4.6 inches at 7 PM EDT. By 3 PM EDT, numerous roads
were reported flooded in East Mahoning Twp. By 7 PM,
$200,000 Little Mahoning Creek  overflowed and flooded Route 119
between Marion Center and the northern border of Indi-
ana County, and several vehicles in a parking lot were
submerged. By 720 PM EDT, Canoe Creek flooded Ju-
neau. By 815 PM EDT, near Mottarns Mill in North Ma-
honing Twp, East Creek Rd was washed out; it paralleled
Little Mahoning Creek. Route 210 was damaged by flood-

ing.

Marion Cen- 06/25/06 Flash
ter Flood

A mesoscale convective vortex ahead of a cold front over
Lake Erie produced an area of thunderstorms with very
heavy rainfall. Rainfall amounts across Beaver county
$5,000 | reached more than 4 inches in 2 hours with reports of 2
to 3 inches in 2 hours common in other counties. Emer-
gency management reported roads closed in Saltsburg
and Conemaugh Township due to flash flooding.

Flash

Clarksburg 07/05/07 Flood

Indiana Bor-

07/29/07 Flood - | Flooding
ough
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Three separate mesoscale convective systems moved
across Southeast Ohio, Western Pennsylvania, Northern
West Virginia, and Garrett county Maryland. Widespread
wind damage, flash flooding, and an EFO tornado oc-

Blairsville 08/09/07 E:ﬁzz $20,000 | curred during the event. The tornado touched down in
the West End of Pittsburgh. Significant flash flooding oc-
curred in Millvale in Allegheny county. Emergency man-
agement reported flash flooding on RT 22 closing the
highway.
Scattered severe thunderstorms developed along a slow
Penn Run 08/23/07 Flash $5.000 moving cold front across Western Pennsylvar_ua. Emer-
Flood gency management reported Penn Run flooding over

Spalding Road.

A combination of heavy rain and snow melt brought nu-
merous streams and creeks out of there banks across
Fayette, Westmoreland, and Indiana counties. Law en-
Grafton 12/19/08 Flood $10,000 | forcement reported Two Lick Creek flooding near Jose-
phine and Grafton along route 119. Road ways were
flooded in Burrell Township and East Wheatfield Town-

ship.
Indiana _ | Flooded Roadways in Cherry Tree Borough, Cherryhill
County 12124108 Flood Township and East Wheatfield Township.
gherry Tree 07/31/09 Flood - | Flooding - Road Closure
orough
Low pressure moving east across the Ohio Valley brought
Pine Flats 03/13/10 Flood $5,000 moderate rainfall and_ isolated flooding across parts of
Western Pennsylvania. Emergency management reported
Wandin Road at Pine Flats closed due to flooding.
Brush Valley
Township, . .
West Mahon- 12/01/10 Flood ) FIooded Roadway in Brush Vallgy Township and road clo-
. sure in West Mahoning Township
ing Town-
ship

Slow moving showers and isolated thunderstorms moved
over portions of northwestern Pennsylvania during the
Marion Cen- day on the 10th. Locally heavy rainfall caused flooding in

ter 09/10/11 Flood $5,000 Jefferson and Indiana counties. Trained spotter reported
small streams and creeks out of their banks near Marion
Center.
Multiple lines of severe thunderstorms developed and
Chevy Chase moved east across the Ohio valley ahead of a strong cold
Hgts 07126112 Flood $150,000 front. Law enforcement reported roads flooded and some

water in businesses in Indiana Borough.
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A series of shortwaves diving through a broad upper level
trough brought rounds of showers and thunderstorms
through the last several days of June. With a weakly
capped atmosphere, a cold pool associated with two such
upper level waves hel ped to spark two areas of convection
in the afternoon on June 28th. There were numerous re-

$ - | ports of wind damage across eastern Ohio, northern West
Virginia, and western Pennsylvania. In addition, training
thunderstorms produced several areas of flooding, in-
cluding some flash flooding across several counties in
western Pennsylvania and northern West Virginia. Emer-
gency manager reported roadway flooded, and flooding in
Grant Township

Rochester Flash
Mills & Loop 06/28/13 Flood

Indiana 08/08/13 Flood - | Flooded Roadway and Basements

A shortwave crossing the region helped support for the
development of showers and thunderstorms a few of
which became severe. However, the bigger threat was
heavy rain, as there was plenty of low level moisture to
support one to two inch an hour rain rates. Once cell in
particular produced 3+ inches of rain as it slowly moved
southward across Venango, Indiana, Westmoreland, and
Armstrong counties in Pennsylvania and Garrett county

in Maryland. The towns along the Kiskiminetas River;
Apollo, Vande rgrift, and Gilpin were hit particularly hard
by flash flooding. The Department of Highways reported
ponding of water on Route 286 in Saltsburg Boro.
Trained spotter reported several inches of water on Route
22 in Blairsville.

White 08/28/13 Flood $-

Thunderstorms developed along a wavy frontal boundary
across parts of eastern Ohio and much of southwest
Pennsylvania the afternoon of the 14th into the early
morning of the 15th. Some of these storms were severe,
$10,000 but most produced very hea vy rainfall, with local reports
of near 4 inches of rain for the event. This brought flash
flooding to portions of southwest Pennsylvania. The 911
Call Center reported flash flooding with numerous roads
closed.

Flash

Strangford 06/14/15 Flood

Indiana 05/23/16 Flood - | Roadway Flooded

Showers and thunderstorms developed along the Laurel
Highlands in Pennsylvania in the evening of the 28th. Lift

for convective development was provided by the higher
Strangford 05/28/16 Flood $15,000 | terrain, and with little steering flow, heavy rain fel | over
the aforementioned region. Local law enforcement and
county EMA reported some roadway and basement flood-
ing, due to poor drainage.
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A weak cold front moved southeast across eastern Ohio
and western Pennsylvania  the afternoon and evening of
the 28th. While some wind damage was reported, more
significant flash flooding occurred over portions of Alle-
gheny and Fayette counties in Pennsylvania, with the
widespread flash flooding across Bullskin Township in
Fayette cou nty, including the town of Connellsville. Be-
tween 75 to 100 homes sustained damage from flood wa-
ters in Bullskin Township, including 29 single family
homes with major damage, 8 mobile homes destroyed, a
bridge destroyed, and 3 to 4 bridges suffering major
structural damage. 50 people were evacuated, with dam-
age estimates in the millions of dollars. The 911 Call Cen-
ter reported basement flooding in some homes.

Strangford 08/28/16 Flood $10,000

A period of heavy rain ahead of a cold front, combined
with snow melt produced flooding of streams and some
roadways across eastern Ohio, Western Pennsylvania,
and the northern Panhandle of West Virginia. The Two
Lick Creek Creek was above flood stage of 9 Feet. A road-
way was reported flooded to the Knowledge Center

Coral 12/18/16 Flood $2,000

Showers and thunderstorms, some of which where se-
vere, developed in a rather unstable environment with
modest shear, in the afternoon and evening of the 28th.
Focus for storms was along a warm front, where slow
moving/t raining cells produced heavy rain approaching 3
inches in several areas in the vicinity of Interstate 80.
Flash Flooding was reported in Venango and Clarion
counties in Pennsylvania, with additional flooding re-
Cherry Tree 05/29/17 Flood $10,000 ported overnight in Indiana county as another round of
storms approached with the nearing cold front. State offi-
cial reported flooding of several roads in Cherry Tree in-
cluding Front Stree, State Route 580, and US 219. State
official reported that Wandin Road and State Route 286
were flooding in Green  Township. State official reported
roads around and including US 199 flooded. Also, a vehi-
cle was stranded on West Creek Road in North Mahoning

Township.
S':i%en Town- 06/01/17 Flood $ - | Flood Damage Roadways
Indiana 06/16/17 Flood $ - | Minor Roadway and Basement Flooding
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Showers and thunderstorms developed along a warm
front across northern Pennsylvania in the afternoon and
evening of the 22nd. With a tropical air mass in place,

rainfall became very efficient  especially over southern
Armstrong and central Indiana counties in Pennsylvania.

A nearly stationary set of storms produced 4 -6 inches of
rain across the area, with focus over Shelocta, in Indiana
county. Several feet of rushing water over 422 lead to sev-
eral water rescues as individuals were trapped in their
vehicles. In addition, rail cars were swept off the tracks.
Roadways remained closed through the morning of the

23rd, before yet another round of rain would fall. This

event was estimated to be a 200 -year flood, though this is
unofficial at this time. Emergency management reported

$ - | multiple water rescues ongoing on Route 422 in Arm-

strong Township. Rail cars were pushed off of tracks near
Shelocta with parts of the tracks washed away. State offi-
cial repor ted multiple vehicles trapped on Route 56 in

Brush Valley. Little Brush Creek was out of it's banks.
Emergency management reported that a man drowned as

he attempting to clean debris from an overflow pipe in a

pond near his home on Sportsman Club Road when the
kayak he was in flipped and his legs were pulled into the
pipe. Water then continued to rise, submerging the indi-
vidual. Local 911 reported a water rescue on Haggerty

Lane. Emergency management reported that US 119 was
closed due to water over the roa  dway and that Brookside
Dairy Farm on Old Route 56 was under water. Also, Two
Lick Creek was reported out of it's banks.

Flash

Parkwood 06/22/17 Flood

Remnants of tropical storm Cindy interacted with a
southward moving cold front in the afternoon of June
23rd. In addition to heavy rain and flooding concerns, es-
pecially with saturated antecedent conditions in several
locations in southwest PA, severe thunderstorms were

also possible. There were numerous reports of trees down
across much of northern West Virginia, southwestern
Pennsylvania, and even Garrett county, Maryland with
reports of flooding in some of the same locations, as 2 -4
inches of rain were reported through the evening. There
Shelocta & also was enough low level shear to support a non -zero
Shado Wood 06/23/17 Flood $ - | tornado threat, which did materialize across southwest

Vig PA and northern WV. One EF -1 tornado was confirmed in
Washington county, PA, and two tornadoes, an EF -0 and
EF-1, were confirmed in Monongalia county, WV. Fayette
County, PA also declared a state of  emergency. Several
roads remain closed per the local broadcast media

around Shelocta due to flooding. These include 422 be-
tween route 56 and Five Points Road, Rearick Road, An-
thony Run Road, and Old Route 56. Emergency manager
reported that flooding from  Crooked Creek, continued in
to Friday afternoon, June 23rd. The public reported sev-

eral roads closed due to heavy rain in Indiana.
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Showers and thunderstorms, some of which produced
heavy rain, dev eloped along an advancing shortwave in
zonal flow aloft early on the 14th. Training of these
storms over Fayette and Indiana counties in Pennsylva-
Claypoole Flash nia resulted in some reports of flash flooding, as local
Hgts & Indi- 07/14/17 $ - | creeks and streams rose rapidly. Emergency manager
Flood ; . S
ana Borough and social media reported flooding in several areas
around Indiana including Philadelphia Street and Wayne
Ave south of IUP campus. Emergency manager reported a
swift water rescue at the intersection of Old Route 119
and Wayne Ave.

The National Flood Insurance Program identifies properties that frequently experience
flooding. Repetitive loss properties are structures insured under the NFIP which have

had at least two paid flood losses of more than $1,000 over any ten-year period since
1978. The hazard mitigation assistance (HMA) definition of a repetitive loss property is

a structure covered by a contract for flood insurance made available under the NFIP

that hasincurred flood -related damage on two occasions, in which the cost of the repair,
on the average, equaled or exceeded twenty five percent of the market value of the struc-

ture at the time of each such flood event; and at the time of the second incidence of

flood -related damage, the contract for flood insurance contai ns in -creased cost of com-
pliance coverage.

A property is considered a  severe repetitive loss property  either when there are at least
four losses each exceeding $5,000 or when there are two or more losses where the build-

ing payments exceed the property va lue. As of October 31st, 2017, there are thirty re-
petitive loss properties and no severe repetitive loss property in Indiana County . This
is an increase from 2012  when there were only thirteen repetitive loss properties and no
severe repetitive loss prope rties.

Most municipalities in  Indiana County participate in the NFIP except for Armagh Bor-
ough, Banks Township, Ernest Borough, Glen Campbell Borough, Smicksburg Borough

and West Mahoning Township . Inf ormation on each participating municipality is lo-
cated in Table 17 - Municipal NFIP Policies , where data for non -participating municipal-

BN

ities app®ars as 0
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Table 16 - Repetitive Loss Properties

Blairsville . .

Borough 420495 $ 8,078 $ 7,284 $15,362 4 2 Residential

ocggﬂer Bor- 420498 | $ 16646 | $ 5717 $22,363 4 2 Residential

Creekside . .

Borough 420499 $ 22,576 $- $22,576 5 2 Residential

East Wheat-

field Town- 421716 $ 7141 $- $7,141 2 1 Residential

ship

L”udg;";]‘”a Bor- 420501 | $ 187,223 $ - $187,223 35 14 Residential

South Ma-

honing Town- 422439 $ 16,713 $- $16,713 3 1 Residential

ship

White Town- Not Not 7 Residential

ship 421725 Reported Reported Not Reported 20 1 Commercial
29 Residential

Total - $258,377 $ 13,001 $ 271,378 73 1 Commercial

Table 17 - Municipal NFIP Policies

Armagh Borough 0 - -
Armstrong Township 77 4 9
Banks Township 5 - -
Black Lick Township 32 2 1
Blairsville Borough 15 10 1
Brush Valley Township 18 5 3
Buffington Township 21 1 5
Burrell Township 28 1 1
Canoe Township 40 7 7
Center Township 63 13 17
Cherry Tree Borough 6 17 2
Cherryhill Township 29 5 7
Clymer Borough 115 19 20
Conemaugh Township 89 2 8
Creekside Borough 84 6 14
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East Mahoning Township 22 2

East Wheatfield Township 39 2 3
Ernest Borough - -
Glen Campbell Borough - -
Grant Township 12 0 0
Green Township 98 10 14
Homer City Borough 74 29 24
Indiana Borough 221 102 107
Marion Center Borough 5 6 1
Montgomery Township 5 0 1
North Mahoning Township 9 0 0
Pine Township 7 1 1
Plumville Borough 8 0 4
Rayne Township 30 1 5
Saltsburgh Borough 42 0 10
Shelocta Borough 76 19 14
Smicksburg Borough 0 - -
South Mahoning Township 15 6 3
Washington Township 36 2 9
West Mahoning Township 22 - -
West Wheatfield Township 35 1 7
White Township 35 28 47
Young Township 22 1 3
Total 1435 302 349

433 4 Future Occurrence

Table 18 - Flood Probability Summary

10-year 10.00%
50-year 2.00%
100 -year 1.00%
500 -year 0.20%

Prepared by MCM Consulting Group, Inc.

Flooding is a frequent problem
throughout Pennsylva nia. Indiana
County will certainly be impacted by
flooding events in the future - Indiana
experiences some degree of flooding
annually. The threat of flooding is
compounded in the late winter and
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early spring months, as melting snow can overflow s treams, creeks and tributaries, in-
creasing the amount of groundwater, clogging stormwater culverts and bridge openings.

The NFIP recognizes the 1% -annual -chance flood, also known as the base flood or one-
hundred -year flood, as the standard for identifying properties subject to federal flood
insurance purchase requirements. A 1% -annual -chance flood is a flood which has a 1%
chance of occurring over a given year , or is likely once every one hundred years . The
digital flood insurance rate maps (DFIRMs) are use d to identify areas subject to the 1%
annual-chance flooding. A propertyod6s vulnerabokl ity t
cation in the floodplain. Properties along the banks of a waterway are the most vulner-
able. The property within the floodplain is br oken into sections depending on its di S-
tance from the waterway. The ten  -year floo d zone is the area that has a ten percent
chance of being flooded every year. However, this label does not mean that this area
can-not flood more thanonce everyten years. It justdesignates the probability of a flood

of this magnitude every year. Furth er away from this area is the fifty = -year flood -plain.
This area includes all oftheten  -year floodplain plus additional property. The probability

of a flood of this magnitude oc  curring during a one  -year period is two percent. A sum-
mary of flood probability is shown in Table 18 - Flood Probability Summary

4.3.3 .5 Vulnerabilit y Assessment

Indiana County is vulnerable to flooding events. Floo ding puts the entire population at
some level of risk, whether through the flooding of homes, businesses, places of employ-

ment, or the road, sewer and water infrastructure. Table 20 - Structures Vulnerable to
Flooding identifies how many s tructures located in the special flood hazard area by mu-
nicipality using  county GIS data. Critical facilities are facilities that if damaged would
present an immediate th  reat to life, public health and safety. Critical Facilities that are
located in the special flood hazard area are identified in Table 19 - Critical Facilities
Vulnerable to Flooding . Appendix D of this hazard mitigation plan includes a flooding
vulnerability map for each municipality in Indiana County with vulnerable structures

and critical facilities identified. A list of critical facilities located in the special flood haz-
ard area is located in  Appendix D as well.

Table 19 - Critical Facilities Vulnerable to Flooding

Clymer Borough Fire Station Clymer Fire Station 550 Sherman St
Creekside Borough Fire Station Creekside Fire Station 440 Indiana Rd
Plumville Borough Fire Station Plumville Fire Station 109 Indiana St

White Township SARA Facility Paw Two Lick Creek Plant 1034 Waterworks Rd
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Table 20 - Structures Vulnerable to Flooding

Armagh Borough 0 Grant Township 12
Armstrong Township 77 Green Township 98
Banks Township 5 Homer City Borough 74
Black Lick Township 32 Indiana Borough 221
Blairsville Borough 15 Marion Center Borough 5

Brush Valley Township 18 Montgomery Township 5

Buffington Township 21 North Mahoning  Township 9

Burrell Township 28 Pine Township 7

Canoe Township 40 Plumville Borough 8

Center Township 63 Rayne Township 30
Cherry Tree Borough 6 Saltsburgh Borough 42
Cherryhill Township 29 Shelocta Borough 76
Clymer Borough 115 Smicksburg Borough 0

Conemaugh Township 89 South Mahoning Township 15
Creekside Borough 84 Washington Township 36
East Mahoning Township 22 West Mahoning Township 22
East Wheatfield Township 39 West Wheatfield Township 35
Ernest Borough White Township 35
Glen Campbell Borough Young Township 22

Total 1435
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Figure 12 - IUP Flood Hazard Areas
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Figure 13 - Flooding Vulnerability

Legend I 100 Year Floodplain Minor Streams e

D Municipalities |:| Major Waterways - Impervious Surfaces

Watersheds Floodi ng

- AULTMAN\STEWART RUNS - CROOKED CREEK e

- BLACKLEGS CREEK I:l KISKIMINETAS RIVER Vu In e ra bl l Ity

- BLACKLICK CREEK l:] LITTLE MAHONING CREEK ’X

CANOE CREEK I MAHONING CREEK N

[ ] CONEMAUGH RIVER [ Two Lick CREEK b ae o o N N S

B cowaNSHANNOBKICRERIS ] VSYJESS&?ER:E"?"?A RIVER Sources: Indiana County (2017) PASDA 2017) PADCNR 2017)
Page 67

Prepared by MCM Consulting Group, Inc.



Indiana County, Pennsylvania
2018 Hazard Mitigation Plan

4.3. 4. Invasive Species

43.4.1 Location and Extent

An invasive species is a species that is not indigenous to a given ecosystem and that,

when introduced to anon  -native environment, tends to thrive. The spread of an invasive
species often alters ecosystems, which can cause environmental and economic harm

and pose a threat to human health. The phenomena of invasive species is due to human
activity. Human society is globalized, and people have the capability to traverse the globe

at rates unparalleled in the history of the Earth. Either intentionally or unin tentionally,
other species may accompany people when they travel, introducing the stowaway spe-

cies to a novel ecosystem. In a foreign ecosystem, a transported species may thrive,

potentially restructuring the ecosystem and threatening its health. Common pa thways
for invasive species introduction to Pennsylvania include (PA DOA, 2010) :
1 Contamination of internationally traded products

Hull fouling

Ship ballast water release

Discarded live fish bait

Intentional release

Escape from cultivation

Movement of soil, compost, wood, vehicles or other materials and equipment

Unregulated sale of organisms

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

Smuggling activities
1 Hobby trading or specimen trading

Invasive species threats are typically divided into two main subsets:

Aquatic Invasi ve Species (AIS) are nonnative, invertebrates, fishes, aquatic plants,
and microbes that threaten the diversity or abundance of native species, the ecological
stability of the infested waters, human health and safety, or commercial, agriculture, or
recreat ional activities dependent on such waters.

Terrestrial Invasive Species (TIS) are nonnative plants, vertebrates, arthropods, or
pathogens that complete their lifecycle on land whose introduction does or is likely to
cause economic or environmental harm or harm to human health.

The location and extent of invasive threats is dependent on the preferred habitat of the
species, as well as the speciesd0 eHBable2lolhdiameo v e ment
Invasive Species lists invasive species that have been found in Indiana County.
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4.3. 4.2 Range of Magnitude

Some invasive species are not considered agricultural pest s, do not harm humans  and
do not cause si gnificant ecological problems . Other invasive species can  have many neg-
ative impacts and cause significant changes in the composition of ecosystems. For ex-
ample, the Emerald Ash Borer has a ninety -nine percent mortality rate for  any ash tree
it infects. Di  dymo, an aggressive form of algae not yet found in Indiana County, can clog
waterways and smother native aquatic plants and animals.

The aggressive nature of many invasive species can cause significant reductions in bio-
diversity by crowding out native spec ies. This can affect the health of individual host
organisms as well as the overall well  -being of the affected ecosystem. An example of a
worst -case scenario for invasive species is the success of the Emerald Ash Borer in In-
diana County and the surrounding region . The Emerald Ash Borer has already become
established in Indiana County and the surrounding region, and t here is a high mortality
rate for trees associated with th  is pest. Hardwood forests inthe ¢ ounty have been neg-
atively impa cted due to this invasive species and there have been many ash tree fatali-
ties. D egradation of forest health  which cascades into other problems. Among other
benefits, forests prevent soil degradation and erosion, protect watersheds, and sequester

carbon fr om the atmosphere. Forests have a key role in hydrologic systems, so losing a
forest amplifies the effects of erosion and flooding. Forest degradation also has adverse
economic effects, impacting such activities as logging, tourism, foraging and other pro-

duction activities dependent on lumber.

The magnitude of an invasive species threat is generally amplified when the ecosystem
or host species is already stressed, such as in times of drought. The already weakened
state of the native ecosystem causes it to m ore easily succumb to an infestation.

43.4.3 Past Occurrence

Invasive species have been entering Pennsylvania since the arrival of European settlers.
There are several invasive pests that have moved through Indiana County and the sur-
rounding region which  have resulted in the deaths of many trees. PENNDOT summa-
rizes these invasive species:

Western Pennsylvania has been inhabited by an invasive beetle known as the Emerald
Ash Borer . This green -colored insect has infested many ash trees, which has resulted in a
pandemic level of dead ash trees. In addition, the Gypsy Moth Caterpillar  defoliated West-
ern Pennsylvania at least twice within the last twenty years. This insect infested the oak

tree species and many of those trees have died as well. The Wooly Adelgid and needle
blight fungi are also currently affecting the white pine and hemlock trees, resulting in their
premature deaths. (PENNDOT, 2017)

These occurrences represent lost battles to invasive species, and these species are wide-
spread in Indiana County an  d the surrounding region. Once a species is established in
an area and it causes a change in the ecology, it is quite difficult if somewhat futile to
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turn back the clock on the prevalence of the species, however Indiana County can work
towards mitigatingt he negative impacts of such widespread invasive species. In the case
of the Emerald Ash Borer and other tree killing invasive species, PENNDOT has identi-
fied one way that the threat needs to be mitigated:

[The Emerald Ash Borer, Gypsy Moth and Wooly Adelgi d] have left Indiana County and

many other western Pennsylvania Counties with tens of thousands of dead trees either

within the State Department of Jor-vanosgnoprivatepop-onods ( PE
erty, but within close proximity to falling on our highways. Although random in nature,

several fatalities have been associated with trees falling on motorists or motorists running

into downed trees across the highway.

In 2015, the local PENNDOT Engineering District performed a comprehensive field view of
roads within Indiana County under their jurisdiction. They identified 2,074 dead trees that
existed to the right and left of centerline that could conceivable fall onto the roadway. They
then developed a Risk Assessment Tool to prioritize the order of t ree removal based upon
Average Daily Traffic, number of dead trees, priority network, etc. An estimate of approxi-
mately $2 Million for complete removal was derived. This does not include the number of
additional trees that die each year compounding to the total. One can easily see the growing
magnitude of this pandemic. @~ PENNDOT has been incorporating select tree removal into
roadway construction projects using both federal and state funding. Since July 1, 2016,
PENNDOT Department Force Crews have also inc reased their efforts in select manual tree
removal. This work is often done during the winter when crews are not engaged in snow
removal operations. Dead tree removal is quickly becoming a major focus of PENNDOT,
however a sustained funding source to remov e all of these potential hazards is simply not
available. The PA Department of Agriculture has established strict firewood and lumber
guarantine areas in some of these districts so additional costs may be incurred.

Table 21 - Indiana Invasive Species lists all non -native species that are established in
Indiana County. While all species listed here are not native to Indiana County, those
species highli ghted in yellow pose a larger ecological threat than others (see 4.3.5.5.
Vulnerability Assessment for additional discussion). For some species such as the Asian
Long-horned Beetle or the Spotted  Lanternfly , Indiana County is on the edge of the spe-
cies ran ge, meaning control efforts taken in the county can help limit the propagation

of the threat even beyond the county ( Table 22 - Vulnerab le Species).

Table 21 - Indiana Invasive Species

Corbicula fluminea Asiatic Clam Aguatic Animal
Potamogeton crispus Curly -leaf Pondweed Aguatic Plant
Myriophyllum spicatum Eurasian Water -milfoil Aguatic Plant

Marshpepper Knotweed, Smart-

Persicaria hydropiper weed

Aquatic Plant
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Typha angustifolia narrow -leaved cattail Aguatic Plant
Mentha aquatica water mint Aguatic Plant
Nasturtium officinale Watercress Aguatic Plant
Cryptococcus fagisuga & Neonectria (N.) Beech Bark Disease Complex Disease
Sirococcus clavigignenti -juglandacearum Butternut Canker Disease
Diaporthales: Cryphonectriaceae Chestnut Blight Disease
Hemiptera: Diaspididae Elongate Hemlock Scale Disease
Neonectria faginata Neonectria canker Disease
Ceratocystis fagacearum Oak Wilt Disease
Cronartium ribicola White Pine Blister Rust Disease
Halyomorpha halys brown marmorated stink bug Insect
Coleoptera: Buprestidae Emerald Ash Borer Insect
Hymenoptera: Diprionidae European Pine Sawfly Insect
Lepidoptera: Lymantriidae Gypsy Moth Insect
Adelges tsugae Hemlock Woolly Adelgid Insect
Popillia japonica Japanese Beetle Insect
Hymenoptera: Tentredinadae Larch Sawfly Insect
Hymenoptera: Pamphilidae Pine False Webworm Insect
Coleptera: Cuculionidae Pine Shoot Beetle Insect
Sirex noctilio Sirex Woodwasp Insect
Trifolium hybridum alsike clover Plant
Glyceria grandis var. grandis American mannagrass Plant
Poa annua annual bluegrass Plant
Elaeagnus umbellata Autumn Olive Plant
Bromus racemosus bald brome Plant
Echinochloa crus -galli barnyardgrass Plant
Lotus corniculatus birdsfoot trefoil Plant
Solanum dulcamara bittersweet nightshade Plant
Medicago lupulina black medic Plant
Plantago lanceolata buckhorn plantain Plant
Fagopyrum esculentum buckwheat Plant
Ranunculus bulbosus bulbous buttercup Plant
Cirsium vulgare Bull Thistle Plant
Lonicera spp. bush honeysuckles (exotic) Plant
Poa compressa Canada bluegrass Plant
Cirsium arvense Canada thistle Plant
Linum usitatissimum common flax Plant
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Aesculus hippocastanum common horse chestnut Plant
Vinca minor common periwinkle Plant
Veronica officinalis common speedwell Plant
Holcus lanatus common velvetgrass Plant
Echium vulgare common viper's bugloss Plant
Anthemis arvensis corn chamomile Plant
Agrostemma githago corn cockle Plant
Ribes rubrum cultivated currant Plant
Rumex crispus ssp. crispus curly dock Plant
Euphorbia cyparissias cypress spurge Plant
Chaenorhinum minus dwarf snapdragon Plant
Alnus glutinosa European Alder Plant
Betula pendula European birch Plant
Prunus padus European bird cherry Plant
Lepidium campestre field pepperweed Plant
Setaria italica foxtail millet Plant
Silene armeria garden catchfly Plant
Alliaria petiolata garlic mustard Plant
Setaria faberi giant foxtall Plant
IIiDno(l)r/]gs(i)snum sachalinense; Fallopia sacha- Giant Knotweed Plant
Setaria viridis var. viridis green bristlegrass Plant
Glechoma hederacea ground ivy Plant
Hypochaeris radicata hairy cat's ear Plant
Galinsoga quadriradiata hairy galinsoga Plant
Vicia villosa hairy vetch Plant
Calystegia sepium hedge bindweed Plant
Sisymbrium officinale hedge mustard Plant
Brassica juncea Indian mustard Plant
Berberis thunbergii Japanese barberry Plant
Lonicera japonica Japanese honeysuckle Plant
Reynoutria japonica Japanese knotweed Plant
Microstegium vimineum ‘é?g\?v:‘fjs SUTERS, Nl Plant
Persicaria maculosa ladysthumb Plant
Digitaria sanguinalis large crabgrass Plant
Stellaria graminea little starwort Plant
Gnaphalium uliginosum low cudweed Plant
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Festuca pratensis meadow fescue Plant
Hieracium caespitosum meadow hawkweed Plant
Persicaria perfoliata mile -a-minute vine Plant
Lonicera morrowii Morrow's Honeysuckle Plant
Rosa multiflora multiflora rose Plant
Malva moschata musk mallow Plant
Silene noctiflora nightflowering catchfly Plant
Hieracium aurantiacum orange hawkweed Plant
Dactylis glomerata orchardgrass Plant
Elzlastrus orbiculata; Celastrus orbicula- Oriental Bittersweet Plant
Polygonum posumbu Oriental lady's thumb Plant
Leucanthemum vulgare oxeye daisy Plant
Malus pumila paradise apple Plant
Vinca spp. periwinkle Plant
Lactuca serriola prickly lettuce Plant
Securigera varia purple crown -vetch Plant
Lythrum salicaria Purple Loosestrife Plant
Elymus repens gquackgrass Plant
Daucus carota Queen Anne's lace, wild carrot Plant
Trifolium pratense red clover Plant
Rumex acetosella red sorrel Plant
Amaranthus retroflexus redroot pigweed Plant
Agrostis gigantea redtop Plant
Phalaris arundinacea Reed Canary Grass Plant
Taraxacum erythrospermum rock dandelion Plant
Poa trivialis roughstalk bluegrass Plant
Elaeagnus angustifolia Russian olive Plant
Capsella bursa -pastoris shepherd's -purse Plant
Centaurea stoebe ssp. micranthos spotted knapweed Plant
Draba verna spring whitlowgrass Plant
Urtica dioica stinging nettle Plant
Anthemis cotula stinking chamomile Plant
Potentilla recta sulfur cinquefoil Plant
Anthoxanthum odoratum sweet vernalgrass Plant
Rosa rubiginosa sweetbriar Plant
Acorus calamus Sweetflag, Calamus Plant
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Arrhenatherum elatius tall oatgrass Plant
Hemerocallis fulva tawny daylily Plant
Arenaria serpyllifolia thymeleaf sandwort Plant
Phleum pratense timothy Plant
Ailanthus altissima tree-of-heaven Plant
Myosotis scorpioides true forget -me-not Plant
Abutilon theophrasti velvetleaf Plant
Silene latifolia white campion Plant
Trifolium repens white clover Plant
Galium verum yellow bedstraw Plant
Setaria pumila yellow foxtail Plant
Iris pseudacorus Yellow Iris Plant
Barbarea vulgaris yellow rocket Plant
Melilotus officinalis yellow sweet -clover Plant
Linaria vulgaris yellow toadflax Plant

EDDMaps, 2017; PA DCNR, 2017; USDA FS, 2017; iMaplnvasives, 2017

43.4.4

According to PISC (the Pennsylvania Invasive Species

Future Occurrence

Council), the probability of future

occurrence for invasive species threats is growing due to the increasing volume of trans-
ported goods, increasing efficiency and speed of transportation, and expanding interna-

tional trade agreements. Expanded global trade

has created opportunities for many or-

ganisms to be transported to and establish themselves in new counties and regions.
Climate change is contributing to the introduction of new invasive species. As maximum

and minimum seasonal temperatures change, pests

are able to establish themselves in

previously inhospitable climates. This also gives introduced species an earlier start and
increases the magnitude of their growth, possibly shifting the dominance of ecosystems

in the favor of nonnative species.

In order to combat the increase in future occurrences, the PISC (a collaboration of state

agencies, public organizations and federal agencies) released the Invasive Species Man-
agement Pl an i
ing t he spread of nonnative invasive species and creates a framework for responding to

threats through research, action, and public outreach and communication. More infor-

n

April of

mation can be found at invasivespeciescouncil.com.

There are several invasi ve species that are found near Indiana
been detected inside the county (see
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help prevent an inva sive species from becoming established. Once a species is est ab-
lished, it is much more difficult to eradicate it from an ecosystem meaning prevention
is very important. For a more inclusive list of invasive plants found in Pennsylvania and
a list of invasive plants on the Pennsylvania watch list, see the referenced PA DCNR

publication ODCNR Invasive Plantso6 (PA DCNR, 2016)

identified as priority species for prevention (see 4.3.4.5. Vulnerability Assessment for

more additional discussion).

Table 22 - Vulnerab le Species
Nelumbo lutea American Water Lotus AIEU

Plant
Veronica anagallis -aquatica Water Speedwell ggﬁ“c
Discula destructiva Dogwood Anthracnose Disease
Anoplophora glabripennis Asian long -horned beetle Insect
Fenusa pusilla Birch Leafminer Insect
Hymenoptera: Cynipidae Chestnut Gall Wasp Insect
Coleoptera: Curculionidae European Bark Beetle (H. Opacus) Insect
Lepidoptera: Coleophoridae Larch Casebearer Insect
lepidoptera: Galacticidae Mimosa Webworm Insect
Hemiptera: Asterolecaniidae Oak Pit Scale A. Minus Insect
Hymenoptera: Tenthredinidae Pear Sawfly Insect
Lycroma delicatula Spotted Lanternfly (lycorma) Insect
Hemiptera: Coccidae Spruce Bud Scale Insect
Lonicera maackii Amur honeysuckle Plant
Lonicera spp. (species unknown) EUSh emEEIEE (EpEates U Plant
nown)
Persicaria lapathifolia Dockweed Smartweed; Curlytop Plant
Knotweed

Phragmites australis ssp. australis European common reed Plant
Heracleum mantegazzianum Giant Hogweed Plant
Conium maculatum poison hemlock Plant
Cardamine impatiens Touch -me-not Bittercress Plant
EDDMaps, 2017; PA DCNR, 2017; USDA FS, 2017; iMaplInvasives, 2017

4.3.4.5 Vulnerability Assessment

Indiana Countyds vulnerability to invasion depends on

activity and mobility are ever increasing, and combined with the prospects of climate
change, invasive species are becoming increasingly threatening. Invasive species can
have ad verse economic effects by impacting agriculture and logging activities. Natural
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forest ecosystems provide clean water, recreational opportunities, habitat for native
wildlife, and places to enjoy the tranquility and transcendence of nature. The balance of
forest ecosystems and forest health are vulnerable to invasive species threats.

An interesting facet of the invasive species problem in Pennsylvania is that deer do not

eat many invasive plants, giving invasive species a competitive advantage over the nati ve
species that fall prey to deer. As such, the management of deer populations in Indiana
County has a significant impact on the vulnerability of an ecosystem to invasive species,

where overpopulation of deer favors invasive species.

There are five primary components to managing invasive plants:

Prioritize : Public use areas such as state parks and other healthy forest ecosystems
should be prioritized over developed and private areas. Locations with lower densities of
invasive plants are often easierto cont  rol and should be given quick attention. Locations
where humans are disturbing the landscape opens up niche space, and often times the
aggressive invasive species move in faster than native species. Such locations include:

road work, ditch/ culvert work, | 0gging activities, stream  improvement/stabilization and
bridge work. Some species pose a higher risk than others - members of the Indiana
County Conservation District, Indiana County Parks & Trails, Yellow Creek State Park,

and Evergreen Conservancy identi fied priority species for management in Indiana
County. Those prio rity species as well as other priority species are highlighted in yellow

in Table 21 - Indiana Invasive Species and Table 22 - Vulnerab le Species. The most n o-
table species that are established in Indiana County that are a priority to m anage in-
clude:

Autumn Olive : Often appears in cleared areas such as mine land and is highly
aggressive. Present in Yellow Creek State Park and has been treated with herbi-
cide and mechanical removal.

Bush Honeysuckle : Also presentin Yellow Creek State Park and has been treated
with herbicide and mechanical removal.

Multiflora Rose : A widespread problem throughout the county.

Japanese Knotweed : Found along rail trails, also widespread along river valleys
in the county. Army Corps lands for the Conemaugh Dam are overrun with Knot-
weed.

Oriental Bittersweet _: Highly aggressive and difficult to eradicate and when it fully
invades an area, it kills trees by wrapping around the trunk and strangling them
to death.

Japanese Stiltgrass _: Aggressive and fast moving, forms a thick mat that nothing
else can grow through. It is also quite shade tolerant, so it can take over the
understory of forests.

Purple Loosestrife : found along Route 119 corridor, Indiana, PA to south in
ditches and wet waste areas.
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Invasive species are easiest to control before they become widespread and established

in an area, and for that reason, management should prioritize management of species

that are listed as priorities in Table 22 - Vulnerab le Species. Public outreach and educa-
tion is important for these species in order to improve identification and prevention of
invasion. The Asian Long -horned Beetle first attacks red maple trees, foll owed by many
other hardwoods by boring half inch holes through the trees, weakening them structur-

ally and causing limbs to break off, ultimately killing trees. Indiana County has many

red and sugar maple trees, so if the Asian Long -horned Beetle ever becam e established
in the county, it could spread quickly and have a devastating impact.

Locate: Detailed locations should be recorded for invasive plants so sites can be easily
relocated, treated and monitored.

Delineate : The scale and extent of the infestatio  n should be recorded and mapped so
that the progress of the infestation can be monitored.

Control:  Methods of control depend on the specific infestation, but the most common
approaches are mechanical (cutting and hand -pulling) and chemical (herbicide treat-
ments).

Monitor: Identified sites should be monitored and revisited as often as several times in

a growing season (depending on the location/species). Monitoring can allow for early
detection of spreading infestations. Most importantly, it prevents a relap se towards full -
blown infestation.
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4.3.5. Pandemic and Infectious Disease

435 .1 Location and Extent

Pandemic & Epidemic

Pandemic is a widespread outbreak of infectious disease that impacts an extensive re-

gion, potentially spanning continents and having global impacts. An epidemic also refers
to an outbreak of a rapidly spreading infectious disease, but is more regional and less
widespread than a pandemic. The spread of a disease depends on the mode of trans-
mission of the disease, how contagious itis, a nd the amount of contact between infected
and non -infected persons. In the event of a pandemic occurring in the eastern United
States, the entirety of Indiana County would likely be affected. Strains of influenza, or

the flu have caused epidemics and pande mics, and they commonly attack the respira-
tory tract in humans. Influenza pandemic planning began in response to the H5N1
(avian) flu outbreak in Asia, Africa, Europe, the Pacific, and the Near East in the late

1990s and early 2000s. Avian flu did not reac h pandemic proportions in the United
States, but the county began planning for flu outbreaks. The PA Department of Health

I nfluenza Pandemic Response Plan states that o0an
will probably give little warning 0 (PA Departmen t of Health, 2005) . For this reason, in-
fluenza is a primary concern regarding pandemic and infectious disease in Indiana
County.

Studies after the 2009 H1IN1 influenza pandemic disproportionately impacted people
younger than twenty -four (CIDRAP, 2010). Univ ersities have potential to become out-
break centers due to their large young adult population, high levels of close social con-

tact, and permeable boundaries. During a pandemic or disease outbreak, the population
affected may exceed the seasonal norm of one  -third of the student population. Because
universities can be sites of transmission, they may cause a virus to spread among the
surrounding community as well.

Infectious Disease

West Nile Virus has been detected in all sixty -seven counties in the Commonweal th at
least once in the past ten years, making it a hazard to Indiana County. The disease is
commonly spread by ticks or insects such as the mosquito. West Nile causes headaches,

high fever, neck stiffness, disorientation, tremors, convulsions, muscle weak ness, pa-
ralysis, and death in its most serious form. Blacklegged ticks in Indiana County can

also spread Lyme disease, a bacterial disease with symptoms including fever, headaches

and a characteristic skin rash (erythema migrans). Untreated, Lyme disease c an spread
to joints, the heart and the nervous system (CDC, 2016) .

4.3.5 .2 Range of Magnitude

Pandemic
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Advancements in medical technologies have greatly reduced the number of deaths
caused by influenza over time. In the early 1900s, flu pandemics could cau se tens of
millions of deaths, while the 2009 Swine Flu caused fewer than 20,000 deaths world-

wide, and many people infected with Swine F lu in 2009 have recovered without needing
medical tr eatment. However, the modern flu viruses are still quite dangerous. About
seventy percent of those who were  hospitalized with the 2009 H1N1 flu virus in the
United States belonged to a high -risk group (CDC, 2009) . High risk populations for in-
fluenza include children, the elderly, pregnant women, and patients with reduced i m-
mune system capability. Such high -risk populations are discussed in more detail in
Section 4.3. 5.5.

In 2007, Indiana County estimated potential impacts of an influenza pandemic as an

annex to the county emergency operations plan. These estimates were repo rted in the
Indiana County Pandemic Response Plan in 2007 and appear in Table 23 - Pandemic
Flu Impact Projections .

Table 23 - Pandemic Flu Impact Projections

Indiana County 2006 Estimated Population 88,234

Pandemic Influenza Impact/Attack Rate 25%

Most Likely Scenario 304
Minimum Scenario 125
Maximum Scenario 397

Most Likely Scenario 62
Minimum Scenario 37
Maximum Scenario 100

Infectious Disease

West Nile Virus originated in regions of East Africa around 1937 but spread globally. In

2012, West Nile Virus caused 286 deaths in the United States. Most West Nile infections

in humans are subclinical, causing no symptoms. Approximately twenty pe rcent of in-
fections cause symptoms and less than one percent of cases result in severe neurological
disease or death. Symptoms typically appear between two and fifteen days after infection

and there is currently no vaccine for West Nile Virus. Person to pe rson transmission of
West Nile is less prevalent than person to person transmission of influenza.

Each year since 2005, there are consistently well over 3,000 cases of Lyme disease in
Pennsylvania, with 6,470 confirmed cases in 2014 (CDC, 2016). While most cases of
Lyme disease can be treated with a few weeks of antibiotic use, undetected Lyme disease
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can seriously damage a bodyo6s muscul oskel et al

ing in death.

435 .3 Past Occurrence

Pandemic & Epidemic

Table 24 - Past Influenza Outbreaks and Pandemics

1889 Russian flu H2N2 or H3N8 Russia
1918 -1920 Spanish flu HIN1 Germany, Britain, France  and the United States
1957 -1958 Asian flu H2N2 China
1968 -1969 Hong Kong flu H3N2 Hong Kong
1976 Swine flu HIN1 Fort Dix, United States
2006 -2008 Avian (Bird) Flu H5N1 India
2007 Equine flu H3N8 Australia
2009 Swine Flu HIN1 Mexico
Influenza outbreaks of Spanish Flu, Asian flu, Hong Kong Flu and Swine Flu caused
deaths in the United States and are considered pandemics . The 1918 -1920 Spanish Flu
claimed fifty million lives worldwide and 500,000 in the United States with 350,000

cases in Pennsyl vania. The Asian flu caused about 1.5-2 million deaths worldwide with
70,000 deaths inthe Uni  ted States, peaking between September 1957 and March 1958.
Approximately fifteen percent of the population of Pennsylvania was affected by Asian
flu. The first ca ses of the Hong Kong Flu in the U.S. were detected in September of 1968

with deaths peaking between December, 1968 and January, 1969 (Global Security,
2009). The most recent flu outbreak to impact Indiana County was the 2009 outbreak

of Swine flu. There we re 10,940 cases reported in Pennsylvania resulting in seventy -
eight deaths. Indiana County had twenty -five confirmed cases and no reported deaths
(PA DOH, 2010).

Infectious Disease

West Nile Virus was first detected in Pennsylvania in the year 2000. The m ost annual
reported cases of West Nile occurred in 2003, with 237 infected Pennsylvanians result-

ing in nine deaths. Since then, a comprehensive network has been developed in Penn-
sylvania to detect West Nile Virus, including trapping mosqui toes, collecting dead birds
and monitoring horses, people, and in past years , sentinel chickens. West Nile Virus
was detected in forty -one of sixty -seven counties in the Commonwealth in 2016, with
sixteen human cases (PA West Nile Virus Control Program, 2017). West Nile Vi rus has
been detected in Indiana County in eleven out of the last seventeen years with one hu-
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man case (See Table 25 - West Nile Reported Cases ). Cases of Lyme disease are consist-
ently reported in Indiana County with a recent spike in cases throughout the Common-
wealth 0 reported cases are summarized in  Table 26 - Lyme Disease Reported Cases

Table 25 - West Nile Reported Cases

Table 26 - Lyme Disease Reported Cases

2001
2002 N
2003 N 1980 0 1999 <4
2004 N 1981 0 2000 1
2005 N 1082 0 2001 3
2006 N 1983 0 2002 3
~ 1984 0 2003 5
2007 1985 0 2004 2
2008 1986 0 2005 1
2009 1987 <4 2006 0
2010 N 1988 <4 2007 4
2011 N 1989 <4 2008 8
1990 <4 2009 18
2012 N
- 1991 <4 2010 32
2013 1992 <4 2011 82
2014 1993 0 2012 99
2015 N 1994 5 2013 210
2016 N 1 0 1995 <4 2014 160
2017 N 1996 8 2015 192
1997 <4 2016 227
Totals 11 ! 0 1998 4 Total 1064

435 4 Future Occurrence

Pandemic & Epidemic

The precise timing of pandemic influenza is uncertain, but occurrences are most likely

when the Influenza Type A virus makes a dramatic change, or antigenic shift, that re-

sults in a new or onovel o6 virus to which the popul
of a novel virus is the first step towards pandemic, and based on historical events, is

expected to occur every elevento fo rty -one years. In the event of an influenza pandemic,

colleges and universities can plan an integral role in protecting the health and safety of

university members as well as the greater community.

Infectious Disease
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Instances of West Nile Virus have been decreasing due to extensive planning and erad-
ication efforts, however the prospect of climate change could increase the prevalence of
the virus. Some studies show increased insect activities during a similar rapid warming
event i n Ear (Curahse thli 20@8p Otlyer studies make projections that with
the warming temperatures and lower annual precipitation that are expected with climate
change, there will be an expansion of the suitable climate for mosquitos and West Nile
Virus, increasing the risk  that the disease poses (Harrigan et al., 2014).

Lyme disease has become increasingly prevalent in recent years and is expected to con-
tinue this trend. Researchers point to climate change among other factors that bolster

tick populations (Templeton, 2017). Ticks often use mice as hosts, and warmer winters
have allowed small rodents such as mice to flourish, and in turn tick populations flour-

ish. Human activity has also eliminated natural predators (like coyote) of small rodents,
compounding the problem. Huma  ns suppressing natural fires may also increase the
prevalence of ticks because fires in natural areas kills many insects including ticks, so

fewer fires yields more ticks (Templeton, 2017).

4.3.5 .5 Vulnerability Assessment

Pandemic & Epidemic

Certain group s are at higher risk of infectious disease infection, including people sixty -
five years and older, children younger than five years, pregnant women, and people with

certain chronic medical conditions. Such conditions include but are not limited to dia-

betes, heart disease, asthma, and kidney disease. Schools, convalescent centers, and

other institutions serving those younger than five years old and older than sixty -five are
locations that are conducive to faster transmission of influenza. More generally, are as
with higher population densities and places where people gather can be hotspots where
influenza can spread more rapidly. Figure 14 - Pandemic & Infectious Disease Vulnera-
bility shows the population density according to 2010 census data and locations of
schools, daycares and health care facilities, shedding light on areas where the disease
may more readily spread. = The highest concentration of elevated  -transmission risk loca-
tions in the county (schools, retirement homes and senior centers) is found in the Indi-
ana Borough area.

IUP has prepared a Pandemic Response Business Continuity Plan (2009) which ad-
dresses how th e University will respond to an influenza pandemic event. The plan at-
tempts to outline actions and responses that could help mitigate negative impacts of a
pandemic, however there are many uncertainties and variables in influenza planning,
so the planis a Iso robust and flexible and provides guidelines to control infections. The
IUP Influenza Manager chairs the Pandemic Influenza Planning Group and assumes a
major advisory and guidance role in coordinating and supporting campus planning and
response activit ies before, during, and after a pandemic event.
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During a public health emergency, the Pennsylvania Department of Health (PA DOH)

opens emergency medicine centers called OPoints o
medicine, supplies, vaccines, and informat ion reach Pennsylvania residents during a

public health emergency. An Open POD is where the general public goes to receive free

emergency medicine and supplies from public health officials. Dispensing of medica-

tions/vaccines is a core function of the Strat egic National Stockpile plan, and prepar-

edness of an Open POD. IUP is a PA DOH approved Open POD location. While Open

PODs play an important role in epidemic response, the students, staff and faculty at

IUP could be more vulnerable to pandemics as Open POD s attract a high density of

infected peoples.

Persons who spend time in wooded areas are most at risk for contracting Lyme disease

via tick bite. The application of tick repellent with DEET or permethrin is highly recom-

mended. Residents should conduct tho rough tick checks after spending time in wood-

|l and areas and keep on the | ookeeuyte 6f orra sthh ei ncdh acraat ci
a tick bite infected with Lyme disease.
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Figure 14 - Pandemic & Infectious Disease Vulnerability
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4.3.6. Radon Exposure

43.6.1 Location and Extent

Airborne radon gas is radioactive, and is a step in the radioactive decay of uranium to
radium. Radon is a noble gas, cannot be seen, and has no odor. Like other noble gasses,
radon gasis very stable, so it does not easily combine with other chemicals. Two isotopes

of radon are commonly found: 222Rn and 220Rn. The 220Rn isotope has a very short

half -life, so it often only exists for 55 seconds, not long enough to pose a hazard to
humans. The 222Rn isoto  pe has a half -life of 3.8 days which is long enough to pose a
threat to humans. Still, due to the relatively short half -life of 222Rn, it only exists in
relatively close proximity to its radioactive parent, usually within tens of feet away. Ra-

don is a carc inogen and when inhaled, it causes humans to develop lung cancer.

Radon was discovered as a significant source of natural radiation for humans in 1984

in the Reading Prong geologic province in Eastern Pennsylvania, when routine monitor-

ing of employees leav ing the, not yet active, Limerick nuclear power plant showed read-

ings that a construction worker working on the plant frequently exceeded expected ra-

diation levels despite the fact that the plant was not active. The Environmental Protec-

tion Agency (EPA) gu idelines state that mitigation actions should be taken if levels ex-

ceed 4pCi/L in a home, and most uranium miners have a maximum exposure of 67

pCi/ L. Subsequent testing of the Limerick power p
don levels of 2,500 pCi/L (pic o Curies per Liter), triggering the Reading Prong to become

the focus of the first large  -scale radon scare.

Radon gas is considered ubiquitous and can be found in indoor and outdoor environ-

ments, however there is no known safe level of exposure to radon. For most people in
Pennsylvania, the greatest risk of radon exposure is from within their home in rooms

that are below, directly in contact with, or immediately above the ground. Sources of
radon include : radon in the air from soil and rock beneath homes, radon dissolved in
water from private wells and exsolved during water use (rare in Pennsylvania), and ra-

don e manating from uranium  -rich building materials such as concrete blocks or gyp-
sum wallboard (also rare in Pennsylvania) . Key factors in radon concentration in homes
are the rates of air flow into and out of the house, the location of air inflow, and the

rado n content of air in the surrounding soil. Because of the flow dynamics of air inside

of most houses, even a small rate of soil radon gas inflow can lead to elevated radon
concentrations.

There are several factors that contribute to higher radon levels in s oil gas:

1 Proximity to elevated uranium rich deposits (>50ppm). Areas within a few hun-
dred feet of such deposits are most at risk. Such deposits are rare in Pennsylva-
nia.

1 Some more common rocks have higher than average uranium content (5 to 50
ppm), and pro ximity to such rocks also increases the risk of radon exposure.
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These rock types include black shales as well as granitic and felsic alkali igneous
rocks. This is the most common source of high radon levels in Pennsylvania. The
Reading Prong elevated radon levels come from Precambrian granitic gneisses.
This is the most likely cause of high radon levels in Indiana County.

9 Other soil and bedrock properties that facilitate radon mobility. The amount of
pore space in the soil and its permeability 0 more porous soils will allow radon to
travel more easily. Limestone -dolomite soils can also be predisposed to collect
radon from radium resultant from weathering of iron oxide or clay surfaces. In
some cases (like in State College, Centre County PA) even with underly ing bed-
rock having normal uranium concentrations (.5 to 5 ppm), the vast majority of
locations built on limestone -dolomite soils exceed radon concentrations of
4pCi/L, and many exceeded 20 pCi/L.

4.3. 6.2 Range of Magnitude

According to EPA, about 21,0001 ung cancer deaths each year in the U.S. are related to
radon - itis the second leading cause of lung cancer after smoking and the number one
cause of lung cancer among nonsmokers. There is no evidence that children are at a
greater risk than adults. Radon causes lung cancer by continuing to radioactively decay
after being inhaled, and turning into a daughter product (218Po, 214Pb, 214Bi) which

may become attached to lung tissue and induce lung cancer due to their continued
radioactive decay. Table 27 - Radon Risk (EPA, 2017) describes the relative risk to lung
cancer that people experience depending on the radon level and their experience with
smoking.

The EPA reports that the national average radon concentration of indoor air of homes is

about 1.3 pCi/L, and they recommend that homes be fixed if the radon level is 4pCi/L

or more. There is however no safe level of radon exposure, so the EPA also recommend [
to consider fixing a home if the radon level is between 2 pCi/L and 4 pCi/L.

Table 27 - Radon Risk

20 About 260 people could get 250 times the risk of

lung cancer drowning
10 About 150 people could get 200 times the risk of dying

lung cancer in a home fire )

Fix Structure

8 About 120 people could get 30 times the risk of dying

lung cancer in a fall
4 About 62 people could get 5 times the risk of dying

lung cancer in a car crash

Prepared by MCM Consulting Group, Inc. Page 86



Indiana County, Pennsylvania

2018 Hazard Mitigation Plan

About 32 people could get

6 times the risk of dying

Consider fixing structure

lung cancer

About 36 people could get

level)

35 times the risk of

2 lung cancer from poison between 2 and 4 pCi/L
13 About 20 people could get (Average indoor radon

' lung cancer level) Reducing radon levels
04 About 3 people could get (Average outdoor radon below 2pCi/L is difficult

level)

20 )
lung cancer drowning
10 About 18 people could get 20 times the risk of dying
lung cancer in a home fire )
- - - Fix Structure
8 About 15 people could get 4 times the risk of dying
lung cancer in a fall
4 About 7 people could get The risk of dying in a car
lung cancer crash
2 About 4 people could get The risk of dying from poi- Consider fixing structure
lung cancer son between 2 and 4 pCi/L
13 About 2 people could get (Average indoor radon
' lung cancer level) Reducing radon levels
0.4 i (Average Outdoor radon beIOW 2pC|/L is d|ﬁ|CU|t

Note: Risk may be lower for former smokers * Lifetime risk of lung cancer deaths from EPA
Risks from Radon in Homes (EPA 402
ease Control and Prevention's 1999

Assessment of

-R-03-003). ** Comparison data calculated using the Centers for Dis-
-2001 National Center for Injury Prevention and Control Reports.

43.6.3

Past Occurrence

The EPA estimates that the average indoor radon concentration in Pennsylvania base-
ments is about 7.1 pCi/L (3.6 pCi/L on the first floor), well above their estimated na-

tional average of 1.3 pCi/L. Data on abundance and distribution of radon as it impacts

individual houses in Indiana County and Pennsylvania at large is incomplete and biased
towards higher radon concentrations 0 most data is based on test results submitted by
concerned homeowners who suspect they might be at risk for high radon levels. Results

are skewed to o ver-represent homes that have high radon levels, and under -represent
homes with low radon levels. That being said, any homes with high radon levels are
problematic, and there are many reported homes in Indiana County with elevated radon
concentrations.

The Pennsylvania Department of Environmental Protection (PA DEP) provides infor-
mation for homeowners about how to test for radon in their homes, and when they
receive a test result over 4 pCi/L, the PA DEP Bureau of Radiation Protection works to
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help homeowne rs repair the home and mitigate the hazard. The PA DEP records all the

tests they receive and categorize them in a searchable database by zip code. Table 28 -
Basement Radon Level Test Results shows there are three zip codes in Indiana County
where sufficient tests were reported for the PA DEP to report their findings. All reported

zip codes in Indiana County have average basement Radon levels above the suggested
EPA action level of 4 pCil/L.

Table 28 - Basement Radon Level Test Results

Saltsburg Borough , Parts of
15681 Conemaugh Township , Young Basement 101 87.2 10.8
Township

Indiana Borough (IUP Indiana
Campus), White Township ,
Creekside Borough , Parts of
Rayne Township , Cherryhill
Township , Brush Valley
Township , Center Township ,
Armstrong Township , Wash-
ington Township

Parts of Pine Township , Green
Township

Blairsville Borough , Blacklick
Township , Burrell Township ,
15717 Parts of West Wheatfield Basement 220 74.1 6.2
Township , Brush Valley
Township , Center Township
Parts of South Mahoning
15747 | Township , Rayne Township , Basement 59 79.2 9.6
Washington Township

Homer City Borough , Parts of
Young Township , Center

Basement 1851 102.4 6.8

15701

First Floor 130 24.8 3.3

15714 Basement 115 348.3 7.1

15748 | Township , Brush Valley Basement 132 76 7.2
Township , Buffington Town-
ship

Marion Center Borough , Parts
of East Mahoning Township ,
Grant Township , Rayne

15759 Township , South Mahoning Basement 44 113 16.1
Township , Montgomery Town-
ship
15765 | arts of Cherry Hill - Township , | g g0 pen 45 187 12.6
Pine Township
Parts of North Mahoning Basement 195 121.3 11.9
15767 Township , Canoe Township ,
Banks Township First Floor 39 33.2 4
Shelocta Borough , Parts of
15774 | Armstrong Township , Young Basement 40 90.1 104

Township
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15906 ;‘;"ig of East Wheatfield ~ Town- | g coment 246 29.9 45

Parts of Wheatfield Township ,
East Wheatfield Township
Part of East Wheatfield Town-

15954 . Basement 33 143.1 13.3
ship

15944 Basement 47 37.9 4.7

4.3.6.4 Future Occurrence

Radon exposure is inevitable given the geologic and geomorphic conditions in Indiana
County. The EPA and USGS have mapped radon potential in the US to help target re-
sources and assist local governments in determining if radon -resistant features are ap-
plica ble for new construction. The designations are broken down in three (3) zones and

are assigned by county, as shown in Table 27 - Radon Risk . Each zone reflects the av-
erage short -term measurement of radon that can be expected in a building without ra-

don controls. Indiana County is located within Zone 1, with a high potential for radon.

1. Zone 1 has the highest potential and readings can be expec ted to exceed the 4
pCi/L recommended limit.

2. Zone 2 has a moderate potential for radon with levels expected to be between 2
and 4 pCi/L and

3. Zone 3 has a low potential with levels expected to be less than 2 pCi/L.

4.3.6.5 Vulnerability Assessment

Indiana County is in the EPA radon hazard zone 1, meaning there is a high risk of radon
exposure. Older homes that have crawl spaces or unfinished basements are more vul-
nerable to having high radon levels. Average basement radon levels for homes who re-
ported thei rresults to the PA DEP are consistently above the EPA action level of 4 piC/L.
Homeowners across Indiana County should test radon levels in their homes in order to
determine their level of radon exposure. T he EPA estimates that an average radon miti-
gation system costs approximately $1,200. The PA DEP Bureau of Radiation Protection
provide short and long-term tests to determine radon levels, as well as information on
how to mitigate high levels of radon in a building.
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Figure 15 - Radon Zones

PENNSYLVANIA - EPA Map of Radon Zones

http:/iwww.epa.gov/radon/zonemap.html

The purpose of this map is to assist National, State and local organizations to target their resources and to
implement radon-resistant building codes.

This map is not intended to determine if a home in a given zone should be tested for radon.

All homes should be tested, reg. of zone

PHILA-
DELPHIA

IMPORTANT: Consult the publication entitled "Preliminary Geologic Radon Potential
Assessment of Pennsylvania” (USGS Open-file Report 93-292-C) before using this map.
http://energy.cr.usgs.gov/radon/grpinfo.html This document contains information on radon
potential variations within counties. EPA also recommends that this map be supplemented
with any available local data in order to further understand and predict the radon potential of a
specific area.

Zone 1 Zone 2 Zone 3
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43.7. Subsidence & Landslide

437 .1 Location and Extent
Landslides

Landslides are described as downward and outward movement of slope -forming sail,
rock and vegetation reactive to the force of gravity. Rockfalls, rockslides, rock topples,

block glides, debris flows, mudflows and mudslides are all forms of landslides. Natural

causes of landslides include heavy rain, rapid snow melt, erosion, earthquakes and
changes in groundwater levels. Landslides occur most frequently in areas with moderat e
to steep slopes and high precipitation, and most often slope failures happen during or

after periods of sustained above average precipitation or snowmelt events. Human ac-

tivity can increase the likelihood of landslides by reducing vegetation cover, alter ing the
natural slope gradient or increasing the soil water content. One location where this type

of human activity is common are areas that were excavated along highways and other
roadways.

For the most part, Indiana County falls into a high susceptibilit y and moderate inci-
dence risk area for landslides. A small sliver in the southwest corner of the county falls

into the zone for high incidence of landslides, which is the highest hazard zone for land-

slides (see Notwo subsidence areas or sinkholes are exactly alike. Variations in size and
shape, time period under which they occur (i. e. gradually or abruptly), and their prox-
imity to development ultimately determines the magnitude of damage incurred. Events

could result in minor elevation changes or deep, gaping holes in the ground surface.
Subsidence and sinkhole events can cause sever e damage in urban environments, alt-
hough gradual events can be addressed before significant damage occurs.

Problems related to subsidence include the disruption of utility services and damages

to private and public property including buildings, roads, and underground infrastruc-

ture. Incidents of subsidence throughout the coal regions over the years have affecte d
houses, garages, and trees that have been swallowed up by subsidence holes. Lengths

of local streets and highways, and countless building foundations have been damaged.

The worst -case scenario in Indiana County would result from long -term subsidence or
sinkhole formation from abandoned coal mines that were not recognized and mitigation
measures were not implemented. In this case fractures or complete collapse of building
foundations and roadways may result.

Figure 16 - Landslid e Susceptibility ). Mostlandslides in Indiana County are slow moving
and more often cause property damage rather than human injury. These landslides are

due to geologic properties of the area that make it eas ily prone to erosion. In Western
Pennsylvania, these conditions include many bedrocks that consist of softer shale and

clay stones which can easily erode, and the many hills and valleys which increase the
gravitational potential for erosion.
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Subsidence

Sub sidence refers to gradual caving in, sinking or collapse of an area of land. Many
areas of Pennsylvania have bedrock conditions that lend themselves to subsidence
events. Carbonate rock like limestone and dolomite is easily eroded and dissolved by
water. If an area has carbonate bedrock, it can be susceptible to subsidence because
groundwater may erode and dissolve the carbonate rock, leading to the creation of caves,
swales, sinkholes and other forms of subsidence. These types of features are generally
referred to as karst topography. Indiana County does not have a significant amount of
naturally occurring karst topography & the main threat of subsidence in the County
comes from abandoned coal mines and other mined areas (e.g. natural gas, water, oil).
Poor engineering practices used at the time of withdrawal or progressive degradation in
geological stability can increase the risk of subsidence. Approximately 10 to 15 miles
outside of |l UP8s I ndiana Campus are three active
abandoned mines.

4.3.7 .2 Range and Magnitude

Landslides

Landslides can cause damage to utilities as well as transportation routes, resulting in

road closure or travel delays. Fortunately, deaths and injuries due to landslides are rare

in Pennsylvania and Indiana County. Most reported deaths due to landslides have oc-
curred when rockfalls or other slides along highways have involved vehicles. Storm -
induced debris flows can also sometimes cause death and injury. As residential and
recreational development increases on and near steep mountain slopes, the hazard from

these rapid events will also increase. Most Pennsylvania landslides are moderate to

slow moving and damage property rather than people.

The Pennsylvania Department of Transportation and large m unicipalities incur sub-
stantial costs due to landslide damage and to extra construction costs for new roads in

known landslide -prone areas. A 1991 estimate showed an average of $10 million per
year is spent on landslide repair contracts across the Commonw ealth and a similar
amount is spent on mitigation costs for grading projects. A number of highway sites in
Pennsylvania are in need of permanent repair at estimated costs of $300,000 to $2 mil-

lion each (DCNR, 2010). The USGS identifies the vast majority o f Indiana County as
falling into a highly susceptibility and moderate incidence zone for landslides as 1.5 o}
15% of the county is involved in land sliding, but it is highly susceptible to sliding (No
two subsidence areas or sinkholes are exactly alike. Variations in size and shape, time

period under which they occur (i. e. gradually or abruptly), and their proximity to devel-

opment ultimately determines the magnitude of damage incurred. Events could result
in minor elevation changes or deep, gaping holes in the ground surface. Subsidence and
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sinkhole events can cause sever e damage in urban environments, although gradual
events can be addressed before significant damage occurs.

Problems related to subsidence include the disruption of utility services and damages

to private and public property including buildings, roads, and underground infrastruc-

ture. Incidents of subsidence throughout the coal regions over the years have affecte
houses, garages, and trees that have been swallowed up by subsidence holes. Lengths
of local streets and highways, and countless building foundations have been damaged.

The worst -case scenario in Indiana County would result from long -term subsidence or
sinkhole formation from abandoned coal mines that were not recognized and mitigation
measures were not implemented. In this case fractures or complete collapse of building
foundations and roadways may result.

Figure 16 - Landslid e Susceptibility . These areas are geologically prone to giving way
after significant precipitation events.

Subsidence

No two subsidence areas or sinkholes are exactly alike. Variations in size and shape,
time period under which they occur (i. e. gradually or abruptly), and their proximity to
development ultimately determines the magnitude of damage incurred. Events could
result in minor elevation changes or deep, gaping holes in the ground surface. Subsid-
ence and sinkhole events can cause sever e damage in urban environments, although
gradual events can be addressed before significant damage occurs.

Problems related to subsidence include the disruption of utility services and damages
to private and public property including buildings, roads, and underground infrastruc-
ture. Incidents of subsidence throughout the coal regions over the years have affecte
houses, garages, and trees that have been swallowed up by subsidence holes. Lengths
of local streets and highways, and countless building foundations have been damaged.

The worst -case scenario in Indiana County would result from long -term subsidence or
sinkhole formation from abandoned coal mines that were not recognized and mitigation
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measures were not implemented. In this case fractures or complete collapse of building
foundations and roadways may result.

Figure 16 - Landslid e Susceptibility
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4.3.7 .3 Past Occurrence

Landslides

No comprehensive list of landslide incidents in Indiana County is available, as there is

no formal reporting system in place. PennDOT and municipal maintenance departments

are responsible for slides that inhibit the flow of traffic or damage to roads and bridges,

but they can generally only repair the road itself and right -of-way areas. Debris ava-
lanches occurred during heavy rainfall events such as hurricane Diane in 1955 and
tropical storm Agnesin 1972 (DCNR, 2001).

Subsidence

The DCNR provides an online Sinkhole Inventory Database, which lists a total of 2,665
identified natural karst topographic features in Pennsylvania as of 2009. None of

these reported features are located in Indiana County or the surrounding counties
(DCNR, 2009). Indiana County contains 275 active coal mines and the Abandoned
Mined Land Inventory has a recorded 806 problem locations in Indiana County from
previous mining activity. A sinkhole in Blairsville Borough was reported to the
Knowledge Center on March 8th, 2016.

43.7.4 Future Occurrence
Landslides

Itis likely that Indiana County will experience landslides and their impacts in the future.
Mismanaged development in steeply sloped areas would increase the frequency of oc-
currence of landslides. Road cuts are the most common development that puts an area
at a heightened probability of a slide. The PA Department of Environmental Protection
has an Erosion and Sediment (E&S) program that sets requirements for development
proje cts of a certain scale that are intended to mitigate erosion, which are similar prac-
tices to prevent causing landslides.

Subsidence

Based on the number of abandoned mined sites in Indiana County, the annual occur-
rence of subsidence and sinkhole events in the county where mining occurred is con-
sidered likely. A substantial amount of Indiana County has been undermined for coal,

and the Indiana University of Pennsylvania campus is in an area where undermining is
present. Existing University assets are at a fa irly low risk from subsidence, but future
expansion and development locations near active or abandoned mines should be evalu-
ated.

Figure 18 - Subsidence & AML Locations shows data as of October 2017 from the PA DEP

and the Abandoned Mine Land Inventory System and helps shed light on areas in the

County that have undergone past mining, as well as where reclamation action has been
taken. I'tds i mport ant lanhaton actiohsedo nohnacessanily Eettainr e ¢
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directly to the threat of subsidence, but can involve actions such as reclaiming land

where old mining buildings were, dealing with acid mine drainage, or closing off open-

ings to old mine shafts. As abandoned min es age, they are more likely to fail and result
in subsidence due to the aging timber supports in the mine shafts, and increasing
weight and pressure placed upon them from newly constructed buildings and traffic
movement. All AML locations can be seen in Figure 18 - Subsidence & AML Locations .

4.3. 7.5 Vulnerability Assessment
Landslides

Landslides are often precipitated by other natural hazards such as e arthquakes or
floods, and a serious landslide can cause millions of dollars in damages. Continued
enforcement of floodplain management and proper road and building construction helps

to mitigate the threat of landslides. Floodplain management is important where mining
has occurred within close proximity to watercourses and associated flat -lying areas.
Surface water may permeate into areas that still have open fractures and the build -up

of surface water in fractures could lead to unexpected flood events.

Ind iana County has 1.5 & 15 % land area that is highly prone to landslides. Unfortu-
nately, a comprehensive database of land highly prone to erosion and landslides is not
presently available for Indiana County. Construction projects in Indiana County should

be wary of erosion and the potential for landslides. An example of a mismanaged con-
struction project that resulted in a landslide comes from an incident in Allegheny
County in 1951: excavation of a small section of soil at the base of a slope caused a
large, 500 foot wide, several hundred food long landslide (Pittsburgh Geological Society,
2010). There are several general factors that can be indicators of a landslide prone area:

9 On orclose to steep hills

Areas of steep road cuts or excavations

Steep areas wh ere surface run -off is channeled

Fan shaped areas of sediment and rock accumulations

Evidence of past sliding such as tilted utility lines, tilted trees, cracks in the
ground and irregularly surfaced ground.

= =4 =4 =4
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Figure 17 - Pennsylvania Distribution Types

800 010 0 3, 4 M _‘,
P S L TR A R ;
- 0 @ @ 8 KM

a2e

9

/]
a10
MONROE

750
N Y, 1
CARBONY, on” 5

o
= {_NoRTHAMPTON
/ J

LemiGH

. { OHIO

j BLAIR !
_/& f\-/

/ BEDFORD

/
A

'

Il

Flat-lying or gently dipping clay-rich Flat-lying or gently dipping sedimentary rocks, Flat-lying sedimentary rocks, thin soil cover  Folded sedimentary rocks and colluvial
rocks, colluvial soils, and old land-  thick glacial and colluvial soils. Slumps and  on steep slopes, some thick colluvial and  soilon slopes. Rockslides, debris slides,
slides. Earthflows, debris flows, debris flows in thick soils; debris avalanches glacial soils. Debris avalanches, debris flows, and debris avalanches; slumps on lower
slumps, and rockslides common. and rockslides on steep slopes having thin soil. anddebris slides; slumps in thick soils. slopes and stream banks.

The distribution of types of landslides most likely to occur in different geologic settings in Pennsylva-
nia. Stream-bank slumps, soil creep, and rockfall/rockslide combinations on cut slopes can occur throughout Penn-
sylvania.

Subsidence

Abandoned mine sites are susceptible to subsidence events, and most mining activity

which is now abandoned in Indiana County has occurred around bedrock from the Al-

legheny Formation and the Monongahela Group, though mining activity is not strictly
limited to those locations (see  Figure 18 - Subsidence & AML Locations ). Mine Subsidence
Insurance is availabl e through the Pennsylvania Department of Environmental Protec-

tion (PA DEP). If citizens are aware of areas of Indiana County which have been mined,
the PA DEP Mine Subsidence Insurance department can be contacted at 1 -800-922 -
1678 to have a s ite specific r equest conducted. The Abandoned Mine Land Inventory
System describes vulnerable areas with two different levels of vulnerability: AML Prob-

lem Areas encompass the entire area where past mining occurred as well as the adjoin-

ing areas, and AML High Hazard Are  as are the specific locations most  impacted by past
mining efforts (High Hazard Areas are a subset of the AML Problem Areas). There are

three critical facilities within an AML Problem Area in Indiana County which are sum-
marized in Table 29 - AML Subsidence Vulnerable Critical Facilites . Table 29 - AML Sub-
sidence Vulnerable Critical Facilites ~ summarizes all addressable structures found within
the AML impacted regions within Indiana County. Municipalities that are not listed did
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not contain any vulnerable addressable structures. Figure 18 - Subsidence & AML Loca-
tions shows the locations of the AML sites and abandoned mines, as well as current coal
mining operations.

Table 29 - AML Subsidence Vulnerable Critical Facilities

AML Problem Fire Station Qommodore Fire Sta- Green Township 410 Musser St
Area tion
AML Problem . . Coal/Mcintyre Fire Young Town- 2049 Coal Run
Fire Station - .
Area Station ship Rd
AML Problem Fire Station Plumville Fire station Plumville Bor- 109 Indiana St
Area ough
AML Problem SARA Title 1l Facil- Conemaugh Power West Wheatfield 1442 Power
Area ity Plant Township Plant Rd
AML Problem SARA Title 11l Facil- Homer City Power Center Town- 1750 Power
Area ity Plant ship Plant Rd
AML Problem SARA Title 1l Facil- Paw Two Lick Creek . . 1034 Water-
; White Township
Area ity Plant works Rd
AML Problem SARA Title 11l Facil- Central Ind County Center Town- 15 Tide Rd
Area ity Water Authority ship

Table 30 - AML Subsidence Vulnerable Addressable Structures

Armagh Borough 0 0
Armstrong Township 3 0
Banks Township 113 11
Black Lick Township 48 0
Blairsville Borough 99 5
Brush Valley Township 19 2
Buffington Township 27 0
Burrell Township 302 10
Canoe Township 277 9
Center Township 546 9
Cherry Tree Borough 0

Cherryhill Township 144 10
Clymer Borough 34 0
Conemaugh Township 151 4
Creekside Borough 52 0
East Mahoning Township 47 0
East Wheatfield Township 41 0
Ernest Borough 51 0
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Glen Campbell Borough 7
Grant Township 103 7
Green Township 609 20
Homer City Borough 68 0
Indiana Borough 0 0
Marion Center Borough 20 1
Montgomery Township 41 2
North Mahoning Township 4
Pine Township 138 5
Plumville Borough 139 8
Rayne Township 129 0
Saltsburgh Borough 0 0
Shelocta Borough 102 0
Smicksburg Borough 0 0
South Mahoning Township 59 0
Washington Township 13 0
West Mahoning Township 8 0
West Wheatfield Township 268 50
White Township 25 0
Young Township 360 4
Total 4043 161
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Figure 18 - Subsidence & AML Locations
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4.3. 8. Tornados and Windstorms

4.3.8.1 Location and Extent

Tornado

A tornado, a violently rotating funnel -like vortex, is an extraordinary feature of severe
thunderstorms. Tornadoes can also result from hurricanes or tropical storms. When

cool, dry air intersects and overrides a layer of warm, moist air, forcing the warm air to

rise rapidly generate tornadoes. While the extent of tornado damage is usually localized,
the extreme winds of this vortex can be among the most destructive on earth when they
move through populated, developed areas.

According to the National Weath  er Service, tornado wind speeds can range between 30
to more than 300 miles per hour. Tornadoes can occur at any time during the day or
night but are most frequent during late afternoon into early evening, the warmest hours

of the day. May to August is the most likely time for tornadoes to occur in Pennsylvania.

Destruction ranges from minor to catastrophic depending on the intensity, size, and
duration of the storm. Structures made of light materials such as mobile homes are

most susceptible to damage. Each year an average of approximately 1,300 tornadoes
are reported nationwide  with Pennsylvania averaging sixteen tornadoes per year.

Tornadoes are considered a county  -wide hazard because their path is unpredictable and
can affect everyone within the county.

Windstorm

Severe wind can occur during severe thunderstorms, winter storms, coastal storms, or
tornadoes. Wind storms are general ly defined as sustained wind speeds of forty mph or
greater lasting for one hour or longer, or winds of fifty -eight mph or greater for any
duration. Straight -line winds, such as a downburst, have the potential to cause wind
gusts that exceed one hundred mi  les per hour. Downburst are subdivided into micro-

bursts and macrobursts. A microburst is a very -localized column of sinking air, capable
of producing damaging opposing and straight -line winds at the surface. A microburst is
larger than a microburst, and is ndt as strong; although it

130 miles per hour. A wind shear is usually found when a violent weather front is mov-
ing through. Figure 19 - US Wind Zones shows that most of Indiana County is located in
the Zone 1l wind zone, with a portion of the western side of the county in Zone IV.
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Figure 19 - US Wind Zones
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4.3.8.2 Range of Magnitude
Tornadoes
Tornadoes are measured using the Enhanced- Fujita
Scal e 6. -Stdleds the Befinitive metric for estimating wind speeds within torna-
does based upon the damage done to buildings and structures. Table 31 - Enhanced

Fujita Scale provides a summary of the EF  -Scale and associated damage(s).

Table 31 - Enhanced Fujita Scale

Minor damage: Peels surface off some roofs; some dam-
EFO 65 -85 age to gutters or siding; branches broken off trees; shal-
low -rooted trees pushed over. Confirmed tornadoes with
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no reported damage (i.e., those that remain in open
fields) are always rated EFO0).

Moderate damage: Roofs severely stripped; mobile
homes overturned or badly damaged; loss of exterior

EF1 86-110 doors; windows and other glass broken; moving autos
pushed off roads.
Considerable damage: Roofs torn off well -constructed
houses; foundations or frame homes shifted; mobile
EF2 111 -135 homes completely destroyed; large trees snapped or up-
rooted; light -object missiles generated; cars lifted off
ground.

Severe damage : Entire stories of well -constructed
houses destroyed; severe damage to large buildings such
EF3 136 -165 as shopping malls; trains overturned; trees debarked;
heavy cars lifted off the ground and thrown; structures
with weak foundations blown away some distance.
Devastating damage: Well-constructed houses and
EF4 166 -200 whole frame houses completely leveled; cars thrown and
large missiles generated.

Extreme damage:  Strong frame houses lifted off foun-
dations and carried considerable distance to disinte-
grate; automobile -sized missiles fly through the air in ex-

EFS Over 200 cess of 100 yards; trees debarked; steel reinforced con-
crete structures are badly damaged; high -rise buildings
have significant structural deformation.

Widespread environmental impacts are rare, sinc e tornado events are typically localized.

However, where these events occur, severe damage to plant species is likely. This in-
cludes loss of trees and an increased threat of wildfire in areas where dead trees are not
removed. Hazardous materials facilities should meet design requirements for the wind
zones, identified in  Figure 19 - US Wind Zones , in order to prevent release of hazardous
materials into  the environment.

A worst -case scenario for tornadoes occurred in July of 1996, when an F2 tornado (prior

to the EF scale ratings & wind speeds between an EF 2 and an EF 3) touched down in
Jefferson County, then grew to be as wide as 200 feet as it traveled into Indiana Cou nty.
One mobile home was destroyed and its occupants injured, and another mobile home
damaged. The roof was lifted off a barn and severely damaged a thick forested region.
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Overall, the storm caused about $200,000 in property damage and $10,000 in crop
dama ge (NCDC, 2011).

4.3.8.3 Past Occurrence
Tornadoes

Tornadoes have occurred in all seasons and all regions of Pennsylvania, but the north-

ern, western, and southeastern portions of the Commonwealth have been struck more
frequently. Table 32 - Indiana County Tornado Events lists tornado events in Indiana
County between 1950 and 2002 (NCDC, 2011). The associated Fujita or Enhanced Fu-

jita Tornado Scale i s also shown. A map showing the approximate locations of previous
events is included in  Figure 20 - Indiana County Tornado History . There have not bee n
any fatalities reported with any of the tornado events in Indiana County.

Table 32 - Indiana County Tornado Events

Countywide 06/27/51 19.70 miles 10 yards 0 F2 500 to 5,000

Countywide 05/30/53 1.90 miles 33 yards 0 F2 25,000
Countywide 07/05/54 0.10 miles 10 yards 0 F1 N/A
Countywide 06/07/78 0.10 miles 10 yards 0 FO N/A
Countywide 06/03/80 4.90 miles 33 yards 0 F2 250,000
Countywide 07/26/81 0/10 miles 10 yards 0 F2 250,000
Countywide | 05/22/83 6.00 miles 200 yards 10 F2 2,500,000
Countywide 08/09/84 0.10 miles 10 yards 0 FO 2,500
Countywide 05/31/85 6.00 miles 27 yards 0 FO N/A
Countywide 07/19/96 27.40 miles 200 yards 6 F2 N/A
Iselin 04/28/02 1.00 mile 150 yards 0 FO 15,000
Indiana 04/28/02 5.00 miles 250 yards 1 F2 750,000
Deckers Pt. 04/28/02 2.00 miles 100 yards 1 F1 250,000

An FO tornado occurred on July 19, 1996 in Punxsutawney, Jefferson County, that had
the potential to affect the Indiana University of Pennsylvania Punxsutawney campus.
This tornado reported approximately $1,000.00 in damages, with no injuries or deaths

related to the in cident.
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Figure 20 - Indiana County Tornado History
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Windstorms

Since 1950, high wind events have been recorded for Indiana County. The range of dam-

age estimates from all wind events falls within the range of $1,500 - $600,000, with the
highest estimates reflecting countywide losses. The highest wind speed recorded in the
county occurred as a result of thunderstorm winds that took place on March 2, 1955;
producing winds measuring ninety -two knots. A list of events with winds greater than

fifty knots that have occurred since 1950 is shown in Table 33 - Indiana County Wind-
storm Events (NOAA NCEI, 2017) .

Table 33 - Indiana County Windstorm Events

Countywide 03/22/55 92 Unknown
Countywide 07/24/65 55 Unknown
Indiana 04/08/98 53 Unknown
Shelocta 04/08/98 53 Unknown
Armagh 04/08/98 53 Unknown
Blairsville 05/29/98 65 3,000
Plumville 09/27/98 52 Unknown
Countywide 01/18/99 60 85,000
Clymer 07/09/99 53 3,000
Countywide 08/13/99 74 Unknown
Countywide 09/20/00 63 2,000
Countywide 12/12/00 57 600,000
Countywide 12/17/00 52 2,000
Countywide 02/10/01 56 20,000
Countywide 02/25/01 52 65,000
Countywide 02/01/02 55 50,000
Countywide 03/08/03 55 Unknown
Robinson 04/05/03 55 17,000
Marchand 05/10/03 55 2,000
Robinson 05/10/03 55 1,000
West Lebanon 06/08/03 55 5,000
Indiana 06/08/03 55 2,000
Clymer 08/26/03 52 30,000
Countywide 09/19/03 52 8,000
Indiana 10/14/03 52 5,000
Countywide 11/13/03 52 8,000
Clyde 05/25/04 52 3,000
Clarksburg 06/14/04 52 2,000
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Armagh 08/04/04 54 5,000
Boltz 08/04/04 54 20,000
Countywide 12/01/04 54 6,000
Smicksburg 06/27/06 57 35,000
Marion Center 08/23/06 53 Unknown
Countywide 12/01/06 55 25,000
Blairsville 12/01/06 55 50,000
Penn Run 02/11/09 70 100,000
Boltz 07/26/12 64 Unknown
Plumville 06/11/15 61 10,000
Countywide 01/12/17 54 50,000
Purchase Line 05/01/17 52 Unknown

Also during the time frame of 1950 to 2017 there were 125 events with winds measuring
fifty knots. Most of these were associated with thunderstorms (NOAA NCEI, 2017).

4.3.8.4 Future Occurrence
Tornado

The highest probability of a tornado occurring exists between the months of May, June,

and July, however, a moderate number of tornadoes have occurred in the months of
March, April, August, and September. According to the National Weather Service, Penn-
sylvania has an annual average of ten tornadoes. The probability for Indiana County to

be affected by a tornado can be considered possible as defined by the Risk Factor Meth-
odology probability criteria (see  Table 48 - Risk Factor Assessment ).

Windstorm
Windstorms can occur with multiple weather patterns, and at any time of the year. The
probability for Indiana Count vy to be affected by a windstorm can be considered possible

as defined by the Risk Factor Methodology probability criteria (see Table 48 - Risk Factor
Assessment ).

4.3.85 Vulnerability =~ Assessment

High winds and tornadoes can affect the entire county equally. The age, condition, and
building quality of homes can make structures more susceptible to da mage from high
winds. While the frequency of windstorms and minor tornadoes is expected to remain
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relatively constant, vulnerability increases in more densely developed areas. It is im-
portant to identify specific critical facilities and assets that are mos t vulnerable to the
high wind and/or tornado hazard.

4.3.9. Winter Storms

4.39.1 Location and Extent

Winter storms are regional events. Every county in the Commonwealth, including Indi-
ana, is subject to severe winter storms.

Winter storms consist of cold temperatures and heavy snow or ice. Because winter
storms are regular, annual occurrences in Pennsylvania, they are considered hazards
only when they result in damage to specific structures and/or overwhelm local capabil-
ities to handle disruptions to traffic, communications and electric power.

4.3.9.2 Range of Magnitude

Winter storms consist of cold temperatures, heavy snow or ice and sometimes strong

winds. They begin as low -pressure systems that move through Pennsylvania either fol-
lowing the jet stream or developing as extra -tropical cyclonic weather systems over the
Atl antic Ocean <called norbeasters. Due to t
considered hazards only when they result in damage to specific structures or cause
disruption to traffic, communications, electric power, or other utilities.

A winter storm can adversely affect roadways, utilities, business activities, and can
cause frostbite or loss of life. ~ These storms may include one or more of the following
weather events:

1 Heavy Snowstorm: Accumulations of four inches or more in a six -hour period, or
six inches or more in atwelve -hour period.

9 Sleet Storm: Significant accumulations of solid pellets which form from the freez-
ing of raindrops or partially melted snowflakes causing slippery surfaces that
pose hazards to pedestrians and  motorists.

1 Ice Storm: Significant accumulations of rain or drizzle freezing on objects (trees,
power lines, roadways, etc.) as it strikes them, causing slippery surfaces and
damage from the sheer weight of ice  accumulation.

1 Blizzard: Wind velocity of thirty -five miles per hour o r more, temperatures below
freezing, considerable blowing snow with visibility frequently below one -quarter
mile prevailing over an extended period of time.

1 Severe Blizzard: Wind velocity of forty -five miles per hour, temperatures of ten
degrees Fahrenheit or lower, a high density of blowing snow with visibility fre-
guently measured in feet prevailing over an extended period time.
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Any of the above events can result in the closing of major or secondary roads, particu-
larly in rural locations, stranded motoris ts, transportation accidents, loss of utility ser-
vices, and depletion of oil heating supplies. Snow and ice buildup on flat or low -pitched
roofs can cause collapse. Environmental impacts often include damage to shrubbery

and trees due to heavy snow loading , ice build -up and/or high winds which can break
limbs or even bring down large trees. Gradual melting of snow and ice provides excellent
groundwater recharge. However, high temperatures following a heavy snowfall can
cause rapid surface water runoff and s evere flooding.

The mean annual snowfall in Indiana County is 40 to 50 inches in the western part of

the county and 50 to 60 inches in the eastern section. Fifteen of the thirty -six Presi-
dential Disaster Declarations and Gubernatorial Declarations and Proc lamations af-
fecting Indiana County have been in response to hazard events related to winter storms

(see Table 7 - Presidential & Gubernatorial Disaster Declarations ). Winter storm events,
including those associated with Disaster Declarations, are listed in Table 34 - Indiana
County Winter Storms

As a recent and possible worst  -case scenario, in 2010 Indiana Borough received 19.5"
of snow between February5 t and 6 th, (the fourth -deepest snow eventin Western Penn-
sylvania), then received 4.5" more from a secondary storm over February 9  t 10, The
snowfall crippled most forms of transportation across Western Pennsylvania and cut
power to tens of thousands of homes, leaving people cold and stranded. Later in Feb-
ruary, another storm hit the region, at the time leaving Indiana County with 36.5
inches of snow fall for the month and 65.7 inches of snow fall to that point throughout

the winter season (according to measurements at the Pennsylvania American Water
Co.'s Two Lick filter plant). The cost alone of s now removal had impacted numerous
communities throughout the county. Total impact estimates for Indiana County as a

result of emergency protective measures taken during this storm event was approxi-
mately $330,000 (FEMA -1898 -DR).

4.3.9.3 Past Occurrence

The Commonwealth of Pennsylvania has a long history of severe winter weather. In

the winter of 1993 -4, the state was hit by a series of protracted winter storms. The
severity and nature of these storms combined with accompanying record -breaking
frigid tempera tures posed a major threat to the lives, safety and well -being of Com-
monwealth residents and caused major disruptions to the activities of schools, busi-

nesses, hospitals, and nursing homes.

As mentioned above, the first of these devastating winter storms occurred in early
January 1994 with record snowfall depths (in excess of thirty -three inches in the
southwest and south -central portions of the Commonwealth), strong winds and
sleet/freezing rains. Numerous storm -related power outages were reported, and as
many as 600,000 residents were without electricity, in some cases for several days at
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a time. A ravaging ice storm followed, affecting the southeastern portion of the Com-
monwealth, which clo  sed major arterial roads and downed trees and power lines. Util-

ity crews from a five -state area were called to assist in power restoration repairs. Of-
ficials from PP&L stated that this was the worst winter storm in the history of the
company, and related d amage-repair costs exceeded $5,000,000.  Serious power sup-
ply shortages continued through mid -January because of record cold temperatures

at many places, causing sporadic power generation outages across the Common-
wealth. The entire Pennsylvania -New Jersey -Maryland grid and its partners in the
District of Columbia, New York and Virginia experienced 15 -30 minute rolling black-
outs, threatening the lives of people and the safety of the facilities in which they re-

sided. Power and fuel shortages affecting Pennsylv ania and the East Coast power grid
system required the governor to recommend power conservation measures be taken

by all commercial, residential, and industrial power consumers. The record cold con-
ditions resulted in numerous water -main breaks and interrup  tions of service to thou-
sands of municipal and city water customers throughout the Commonwealth.

Additionally, the extreme cold in conjunction with accumulations of frozen precipita-

tion resulted in acute shortages of road salt. As a result, trucks were dis patched to
haul salt from New York to expedite deliveries to PA Department of Transportation

(DOT) storage sites.

During January and February 1994, Pennsylvania experienced at least seventeen re-
gional or statewide winter storms. The consequences of these d isasters resulted in the
need for intervention by the President in an effort to alleviate the severity of the hard-

ship and to aid the recovery of the hardest -hit counties.

In January 1996, another series of severe winter storms with twenty -seven- and
twent y-four -inch accumulated snow depths was followed by fifty to sixty -degree tem-
peratures resulting in rapid melting and flooding (as described in the preceding section

on Flood Hazard Vulnerability Assessment ).

In addition to the events described above, othe r winter storm events are listed in

Table 34 - Indiana County Winter Storms  between January 1966 to November 2017.

Winter storm events from 2008 to 2017 were obtained through the web -based tool

Knowl edge CenterE and the NOAA NCEI Storm Events

Table 34 - Indiana County Winter Storms

January 1966 Heavy snow* $ -

February 1972 Heavy snow* $ -
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January 1978 Heavy snow* $-
February 1978 Blizzard* $ -
March 1993 Blizzard** $ -
1/4/1994 Heavy snow** $-
1/17/1994 Heavy snow** $-
1/27/1994 Ice** $ -
3/2/1994 Heavy snow/blizzard/avalanche $-
1/7/1995 Ice $-
2/3/1995 Heavy snow $-
2/15/1995 Ice $-
3/2/1995 Heavy snow $ -
11/14/1995 Heavy snow $-
12/19/1995 Heavy snow $-
1/2/1996 Heavy Snow** $-
1/6/1996 Heavy Snow** $-
11/13/1997 Ice Storm $5,000.00
12/29/1997 Heavy Snow $-
1/2/1999 Winter Storm $-
1/8/1999 Winter Storm $-
1/13/1999 Winter Storm $-
3/3/1999 Winter Storm $15,000.00
1/20/2000 Winter Storm $ -
11/22/2000 Heavy Snow $ -
12/13/2000 Winter Storm $ -
1/20/2001 Heavy Snow $-
3/4/2001 Winter Storm $-
1/6/2002 Heavy Snow $ -
12/11/2002 Ice Storm $ -
12/25/2002 Winter Storm $-
2/16/2003 Heavy Snow $-
4/7/2003 Ice Storm $ -
12/5/2003 Heavy snow $ -
12/6/2003 Heavy Snow $ -
12/14/2003 Heavy Snow $-
12/20/2003 Heavy Snow $-
1/14/2004 Heavy snow $-
1/15/2004 Heavy Snow $ -
1/27/2004 Heavy snow $ -
1/28/2004 Heavy Snow $-
2/3/2004 Ice Storm $ -
2/5/2004 Ice Storm $ -
1/22/2005 Heavy Snow $ -
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3/1/2005 Heavy Snow $ -
12/8/2005 Heavy snow $-
12/9/2005 Heavy Snow $-
12/15/2005 Ice Storm $-
2/13/2007 Severe Winter Storm* $ -
2/24/2007 Winter storm watch and ice storm warning issued $ -
April 2007 Severe Winter Storm** $-
2/1/2008 Winter Storm $10,000.00
2/11/2008 Winter storm warning $-
2/12/2008 Winter Storm $-
2/29/2008 Heavy Snow $-
1/6/2009 Winter Storm $-
1/9/2009 Heavy Snow $-
1/17/2009 Heavy Snow $-
1/27/2009 Ice Storm $-
12/11/2009 Cold/Wind Chill $-
12/13/2009 Winter Weather $-
12/25/2009 Ice Storm $-
2/5/2010 Heavy Snow* $-
2/9/2010 Winter Storm* $ -
April 2010 Severe Winter Storm** $ -
1/31/2011 Ice Storm & Heavy Snow * $ -
2/1/2011 Ice Storm $ -
2/21/2011 Heavy Snow $ -
4/23/2012 Spring winter storms* $ -
12/26/2012 Heavy Snow $ -
1/5/2014 Extreme Cold/Wind Chill $ -
2/4/2014 Winter Storm $ -
12/2/2014 Winter Weather $-
2/5/2015 Cold/Wind Chill $-
2/14/2015 Extreme Cold/Wind Chill** $ -
2/19/2015 Extreme Cold/Wind Chill** $ -
2/24/2015 Extreme Cold/Wind Chill** $ -
1/22/2016 Heavy Snow $-
12/15/2016 Cold/Wind Chill $-
12/17/2016 Ice Storm $-
2/8/2017 Heavy Snow $ -
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4394 Future Occurrence

Winter storms are a regular, annual, occurrence in Indiana County. Therefore, the fu-

ture occurrence of winter storms in the county can be considered highly likely as defined

by the Risk Factor Methodology probability criteria (see Table 48 - Risk Factor Assess-
ment). Approximately thirty -five winter storm events occur across Pennsylvania and
about two to five events in Indiana County annually.

4395 Vulnerability ~ Assessment

Winter storm events would likely affect the entire county. Wintertime snow accumula-
tions are expected and normal in Indiana County. Residents of the mountainous areas
of the county may be more susceptible, especially when emergency medical assistance
is required. In addition, the more rural areas of Indiana County are susceptible to iso-
lation caused by winter storms. Many areas are heavily wooded which make emergency
response to these areas difficult when roadways are blocked by downed trees and wires.

The most common, but potentially serious effect of very heavy snowstorms with accu-
mulations exceeding six or more inches in a twelve -hour period are traffic accidents;
in terruptions in power supply and communications; and the failure of inadequately de-

signed and/or maintained roofing systems. Similar to the discussion under tornadoes

and wind storms, vulnerability to the effects of winter storms on buildings is dependent

on the age of the building (and what building codes may have been in effect at the time),

type of construction, and condition of the structure (i.e., how well has the structure

been maintained). Individual structure data was not available for this study so it was
difficult to determine the exact number and types of structures within Indiana County

that have heightened vulnerability to winter -storm snow loading.

Because of the frequency of winter storms, strategies have been developed to respond
to these even ts. Snow removal and utility repair equipment is present to respond to
typical events. The use of auxiliary heat and electricity supplies such as wood burning
stoves, kerosene heaters and gasoline power generators reduces the vulnerability of hu-
mans to ext reme cold temperatures commonly associated with winter storms. People
residing in structures lacking adequate equipment to protect against cold temperatures

or significant snow and ice are more vulnerable to winter storm events. Even for com-
munities that a re prepared to respond to winter storms, severe events involving snow
accumulations that exceed six or more inches in a twelve -hour period can cause a large
number of traffic accidents, strand motorists due to snow drifts, interrupt power supply

and commun ications, and cause the failure of inadequately designed and/or maintained
roof systems.
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4.3.1 0. Civil Disturbance

4.3.10.1 - Location and Extent

The scale and scope of civil disturbance events varies widely. However, government fa-
cilities, local landmarks, prisons, and universities are common sites where crowds and
mobs may gather.

4.3.10.2 - Range of Magnitude

Civil disturbances can take the form of small gatherings or large groups blocking or
impeding access to a building, or disrupting normal activities by generating noise and
intimidating people. They can range from a peaceful sit -into a full -scale riot, in which
a mob burns or otherwise destroys property and ter rorizes individuals. Even in its more
passive forms, a group that blocks roadways, sidewalks, or buildings interferes with

public order. There are two types of large gatherings typically associated with civil dis-
turbances: a crowd and a mob. A crowd may be defined as a casual, temporary collection
of people without a strong, cohesive relationship. Crowds can be classified into four
categories:

1 Casual Crowd : A casual crowd is merely a group of people who happen to be in
the same place at the same time. Viole  nt conduct does not occur.

9 Cohesive Crowd : A cohesive crowd consists of members who are involved in
some type of unified behavior. Members of this group are involved in some type
of common activity, such as worshipping, dancing, or watching a sporting even t.
Although they may have intense internal discipline, they require substantial
provocation to arouse to action.

1 Expressive Crowd : An expressive crowd is one held together by a common com-
mitment or purpose. Although they may not be formally organized, they are as-
sembled as an expression of common sentiment or frustration. Members wish to
be seen as a formidable influence. One of the best examples of this type is a group
assembled to protest.

1 Aggressive Crowd : An aggressive crowd is comprised of individuals who have
assembled for a specific purpose. This crowd often has leaders who attempt to
arouse the members or motivate them to action. Members are noisy and threat-
ening and will taunt authorities. They may be more impulsive and emotional, and
require only m inimal stimulation to arouse violence. Examples of this type of
crowd could include demonstrators and strikers, though not all demonstrators
and strikers are aggressive.

A mob can be defined as a large disorderly crowd or throng. Mobs are usually emotional :
loud, tumultuous, violent and lawless. Similar to crowds, mobs have different levels of
commitment and can be classified into four categories:
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1 Aggressive Mob : An aggressive mob is one that attacks, riots and terrorizes. The
object of violence may be a pe rson, property, or both. An aggressive mob is dis-
tinguished from an aggressive crowd only by lawless activity. Examples of aggres-
sive mobs are the inmate mobs in prisons and jails, mobs that act out their frus-
trations after political defeat, or violent mob s at political protests or rallies.

1 Escape Mob : An escape mob is attempting to flee from something such as a fire,
bomb, flood, or other catastrophe. Members of escape mobs are generally difficult
to control can be characterized by unreasonable terror.

1 Acquisitive Mob : An acquisitive mob is one motivated by a desire to acquire
something. Riots caused by other factors often turn into looting sprees. This mob
exploits a lack of control by authorities in safeguarding property.

1 Expressive Mob : An expressive mob is one that expresses fervor or revelry fol-
lowing some sporting event, religious activity, or celebration. Members experience
a release of pent up emotions in highly charged situations.

A possible worst -case scenario would be an aggressive mob demonstrati on in White
Township, or Indiana Borough, the two most populated municipalities in the county.

4.3.10.3 - Past Occurrence

Recorded events of civil disturbances for Indiana County are minimal. There was one

event that took place on March 6 t, 2014, in India na Borough, Indiana University of
Pennsylvania (IUP), and White Township involving a large non -sponsored celebratory
event or raucous party known to some as 0l UPatty?o
on the consumption of alcohol throughout humerous loc ations within the county. As a
result, a potentially uncontrollable surge of alcohol related crimes, thefts, assaults, dis-

orderly conducts, and medical calls occurred. Resources were quickly consumed, plac-

ing first responders, citizens, and event participa nts in danger. The scale and scope of
civil disturbance events vary widely. Social media plays a huge role in the occurrence of
misinformation. Students have the ability to spread word through Twitter, Facebook, e -
mail, and text messaging sooner than some alert systems. There are no other recorded
events of civil disturbances in Indiana County.

4.3.10.4 - Future Occurrence

Civil disturbances may occur in Indiana County, but it is not possible to accurately

predict the probability of future occurrence for ci vil disturbance events over the long -
term. However, it may be possible to recognize the potential for an event to occur in the

near -term. Indiana County is most likely to experience civil disturbance in the form of

protests, faculty union strikes, or sport ing event rivalry based on the large number of
residents who either attend or are employed at IUP. Overall, the probability of future

civil disturbances is considered as likely according to the Risk Factor Methodology. An

overall risk factor of 2.2 has bee n determined by the local planning team using this
methodology.

Prepared by MCM Consulting Group, Inc. Page 115



Indiana County, Pennsylvania
2018 Hazard Mitigation Plan

4.3.10.5 - Vulnerability Assessment
All municipalities in Indiana County are vulnerable to civil disturbance.

Critical facilities located in Indiana Borough, and White Township (Figure 21 - Critical
Facilities in Indiana Borough & White Township ) shows those facilities that are at risk)
are most vulnerable to civil disturbances due to the relatively high population density.
Civil disturbances can range from minor to significant events that can disrupt the func-

tioning of a community for weeks or months. Adequate law enforcement should be pre-

sent to minimize the chances of a small assembly of people turning into a civil disturb-
ance.
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Figure 21 - Critical Facilities in Indiana Borough & White Township
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