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Certification of Annual Review Meetings
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1. Introduction
1.1. Background

Hazard Mitigation is defined by the Federal Emergency Managemse
' 3Sy0eé o6C9a! v lFa daadadlAySR -(
GSNY NR&a]l G2 LIS2LX S FyR LINERLIS
hazard mitigation planning process involves the damation of
actions taken to reduce injuries, deaths, property damage, econo
losses, and degradation of natural resources caused by natural ang
humancaused disasters. Hazard mitigation is considered one of fo
phases in the emergency management cyCthers include
emergency preparedness, emergency response, and recovery.

Z
&
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S
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A Hazard mitigation activities involve actions that reduce or
eliminate the probability of an occurrence or reduce the
impact of a disaster. The goal of the mitigation phase is to
make communities more resistant to disasters and thereby
decrease the need fa response. Mitigation occurs long
before a disaster.

A Preparedness activities include planning and preparing for
when a disaster strikes and includes response capability The Butler County
actions to ensure an effective and efficient use of resources DI A=A 1
and efforts to minimize damage. Preparedness occurs just
before a disaster.

Emergency Services
and Butler County
Planninghas taken an

A Emergency response activities include providing emergenc alkhazards approach

assistance to victims and minimizing property loss. The to the 2021 Hazard
response phase begins during or immediately after the onsg Mitigation Plan
of a disaster. Update.

A Recovery activities include short and letegm activities that
help return individuals and communities to normalcy as soo
as possible. Recovery actions involve claprefforts,
temporary housing, and replacement of infrastructure.
Recovery activities pically commence several days or week
after a disaster and are lortigrm.

The Butler County Hazard Mitigation Steering Committee comprise
of County Emergency Management and Planning along with the
Hazard Mitigation Planning Team (HMPT) composed of governme
leaders from Butler County and in cooperation with the elected
officials of the County and its municipalities, and other stakeholderg
has prepared this Hazard Mitigation Plan Update (HMPU). The Pla
the result of work by citizens of the County to develop agisaster
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multihazard mitigation plan that will not only guide the County towards greater disaster resistance but
will also respect the character and needs of the community.

Previous Plan Updates
The initial Hazard Mitigation Plan (HMP) for Butler County was adopted in 2004 as a comprehensive All
Hazard Countywide plan for their 57 municipalities.

The plan was updated for the first time in 2010. This updated consisted of a review of the 2004

Plan, which was used as a base document. The 2010 plan followed an outline developed by PEMA in
2009, which provides a standard format for all hazard mitigation plans in the commonwealth of
Pennsylvania, which contrasted significantly from the 2004 HMP.

The plan was last updated in 2015, and followed the same PEMA provided format as the 2010 plan.
There were some minor updates to the hazards included in the 2015 plan. The Terrorism, Criminal
Activity, or Civil Disturbance profile was separated into trseparate profiles. The new Civil Disturbance
profile, Terrorism profile and War and Criminal Activity profile allowed the plan to focus on
vulnerabilities specific to each hazard. Urban Fire and Explosion, which was previously included in the
Wildfire profile was made its own profile. Also, the 2010 Hazardous Materials profile was updated to be
the Environmental Hazards profile to include information hazardous material sites as well as
conventional and unconventional oil wells.

2021 Plan Update

The 2021 Plan Update is intended to enable the County and its municipalities to effectively reduce the
potential risks of identified hazards to the health, safety, and property of the residents. The Plan Update
will also allow Butler County municipalitissbe eligible for a range of financial assistance following
hazard events.

The 2021 Plan Update consists of a thorough review and evaluation of the 2015 Plan. Each chapter in the
2021 HMP has been updated where new data are available. The Plan Update involves the review of data
on potential hazards and reprioritization of thesazards in terms of frequency and severity. The Plan
Update includes a review of mitigation actions, which were revised, deleted, or modified to address the
high priority hazards as well as a Plan

Maintenance section that describes how the Plan will be updated and maintained in the-peat 5

cycle.

1.2. Purpose

This plan was developed for the purpose of:

A Providing a blueprint for reducing property damage and saving lives from the effects of future
natural and humammade hazards in Butler County;

A Complying with state and federal legislative requirements for County mitigation in order for the
County to be eligible for federal and technical assistance from State and Federal hazard
mitigation programs;
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A Identifying, introducing, and implementing cesffective hazard mitigation measures in order to
accomplish County goals and objectives and to raise awareness and acceptance of hazard
mitigation; and

A Improving community resiliency following a disaster event.

Adoption of this plan ensures that Butler County and participating jurisdictions continue to be eligible to
apply for and receive certain federal grant funds that are administered by the Commonwealth of
Pennsylvania for FEMA. This plan complies with tiqegirements of the Disaster Mitigation Act of 2000

and its implementing regulations published in Title 44 of the Code of Federal Regulations (CFR) Section
201.6.

1.3. Scope

The Butler County 2021 Hazard Mitigation Plan Update has been prepared to meet requirements set
forth by FEMA and PEMA in order for the County to be eligible for funding and technical assistance from
state and federal hazard mitigation programs. It willupelated and maintained to continually address
hazards determined to be of significant risk to the County and/or its local municipalities. Review will take
place annually and following significant disasters, and a full Plan Update will occur, as rezpérgd,

five years.

In March of 2021, Butler County contracted with Michael Baker International, Inc. to support HMP
Update development in compliance with the requirements of the Disaster Mitigation Act of 2000. The
HMP Update was funded by Hazard Mitigation Assistance (HIMA$ from

FEMA and administered by the Pennsylvania Emergency Management Agency (PEMA). The

Plan Update is a multiurisdictional plan that covers Butler County and its 57 municipalities.

It should be noted that future funding for certain mitigation projects will be contingent upon having each
jurisdiction in Butler County adopt the plan after the County adopts the Update. Any jurisdiction that
does not adopt the 2021 Plan Update will eitliave to draft their own plan or may become ineligible

for FEMA preand postdisaster mitigation funds.

Organization of the Plan

The 2021 Hazard Mitigation Plan Update consists of seven chapters, each focusing on a different aspect
of the planning process. Chapter 1 includes the prerequisites of the Plan including letters of adoption by
the County Commission and the individual mipadities. Chapter 2 introduces the plan update process

and includes an overview of the socioeconomic and demographic characteristics. Chapter 3 discusses the
planning process. Chapter 4 comprises the hazard identification and risk assessment and examines
vulnerability and the potential losses from the top priority hazards. Chapter 4 also includes a historic
profile of hazard types and associated losses, and a vulnerability assessment, which analyzes the
potential for future damages due to the hazards id&atl. Chapter 5 contains a capability assessment
including a review of existing plans and ordinances from the counties and municipalities. Chapter 6
discusses the mitigation strategy including updated mitigation goals and objectives, mitigation actions,
and the method for prioritization and implementation of mitigation actions. Chapter 7 outlines how

Butler County and its municipalities will implement the Plan once it is adopted and ways to monitor
progress and ensure continued public involvement.
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1.4. Authority and References
Authority for this plan originates from the following federal sources:
A Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C., Section 322, as
amended;
A CFR, Title 44, Parts 201 and 206;
A Disaster Mitigation Act of 2000, Public Law B¥®, as amended; and
A National Flood Insurance Act of 1968, as amended, 42 U.S.Ce#98q.

Authority for this plan originates from the following Commonwealth of Pennsylvania sources:
A Pennsylvania Emergency Management Services Code. Title 35, Pa C.S. Section 101;
A Pennsylvania Municipalities Planning Code of 1968, Act 247 as reenacted and amended by Act
170 of 1988; and
A Pennsylvania Stormwater Management Act of October 4, 1978. P.L. 864, No. 167.

The following FEMA guides and reference documents were used to prepare this document:

A FEMA 386l: Getting Started September 2002,

A FEMA 38&: Understanding Your Risks: Identifying Hazards and Estimating Losses
August 2001.
FEMA 388&: Developing the Mitigation Plampril 2003.
FEMA 386! Bringing the Plan to LiféAugust 2003.
FEMA 386: Using BenefiCost Review in Mitigation Planningay 2007.
FEMA 38&: Integrating Historic Property and Cultural Reso@oasiderations into Hazard
Mitigation Planning May 2005.
FEMA 38&: Integrating Manmade Hazards into Mitigation Plannii@eptember 2003.
FEMA 38@: Multijurisdictional Mitigation PlanningAugust 2006.
FEMA 38®: Using the Hazard Mitigation Plan to Prepare Successful Mitigation Profeajast
2008.
FEMALocal Mitigation Planning HandbodWarch 2013.
FEMALocal Mitigation Plan Review Guidgctober 2011.
FEMANational Fire Incident Reporting System 5.0: Complete Reference Guidary 2008.
FEMAHazard Mitigation Assistance Unified Guidariéebruary 2015.
FEMAIintegrating Hazard Mitigation into Local Planning: Case Studies and Tools for
Community OfficialdMarch 2013
FEMAMIitigation Ideas: A Resource for Reducing Risk to Natural Hadardsary 2013.
FEMANational Flood Insurance Program Fact Shigtety 2016.
FEMA P758: Substantial Improvement / Substantial Damage Desk Referéfene2010.

To o To Do Do Po To Do Do o Io I»

To o I

The following Pennsylvania Emergency Management Agency (PEMA) guides and reference documents
were used prepare this document:

A PEMAHazard Mitigation Planning Made Easy!
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A PEMA Mitigation Idea$otential Mitigation Measures by Hazard Type; A Mitigation Planning
Tool for Communitiesviarch 2009.

A PEMAt Syyaeft gl yAalQa | FTFNR aAlGAIr (Augugt202d | yy Ay 3
A PEMAPennsylvania State Hazard Mitigation Plan, 2019 Update

The following additional guidance documents were used to update this plan:

A NFPA 1600: Standard on Disaster/Emergency Management and Business Continuity Programs.
2007.Community Profile

17



N BUTLERFCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

2. Community Profile

tKAA aSOGA2Yy AyOfdzZRSa | LINBFAES 2F . dzif SNJ/ 2dzy i@
geography, climate, demographics, employment and industry are included below. While some

information such as the study area boundaries and geography lawmained unchanged, and are

derived from the 2015 Plan, other information including demographics, employment and industry has

been developed using the latest U.S. Census, updated Comprehensive Plans, Long Range Transportation
Plans and other recent Econonidevelopment Strategy and Planning documents.

2.1. Geography and Environment

With a land area of 789 square miles, Butler County is approximately 23 miles wide by 34 miles long. The
County is located in Southwestern Pennsylvania on the Allegheny Plateau. Butler County occupies the
high divide between the Allegheny and Beaver Riv&sspart of the Allegheny Plateau, the County is
characterized by irregular terrain, having both sharp hills and valleys along with pockets of moderately
sloped terrain. Only the extreme northwest corner of the County has been glaciated. Elevations range
from 1,500 feet at the summits in the northern part of the County to 750 feet at the riverbeds in

southern part of the County. Figure 2l1provides an outline of Butler County.

Figure 2.11 Butler County Base Map
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Butler County is traversed by Slippery Rock Creek, Connoquenessing Creek, Muddy Creek, Bear Creek,

Breakneck Creek, and Buffalo Creek. The County lies entirely within the Ohio River watershed, which has
a total drainage area of 23,487 square miles witthi@ State of Pennsylvania. The Allegheny River
watershed lies within the Ohio River watershed, and all waterbodies within it are considered part of both

watersheds. Using a Ht8Xlassification,

Butler County has 4 major watersheds: Connoquenessing Watershed, Middle Allegheny Tionesta

Watershed, Middle Allegheny Redbank Watershed, and Lower Allegheny Watershed.

An extremely small portion of the Upper Ohio Watershed is in the southwest corner of the County. Butler
County has over 200 ponds, lakes, and reservoirs. The largest of these, Lake Arthur in Moraine State

Park, is 3,225 acres (Butler County, 2008).

The Connoquenessing Watershed is the largest and most populous watershed within the
County, with more municipalities within its borders than any of the other watersheds in Butler County.
The Connoquenessing Watershed is primarily made up of Conoquenessing Creek and its tributaries.
Conoguenessing Creek flows 54.1 square miles througbhlfey, Beaver, Butler, Lawrence, Mercer,
and Venango counties. The creek and its tributaries provide adjacent residents with drinking water and
outdoor recreational opportunities and serve as an important environmental asset providing habitat to a
wide rarge of biodiversity, including 101 species of concern and 42 state listed threatened or
endangered species (Connoquenessing Watershed Alliance, 2008).

Butler County has one state park complex run by the Department of Conservation and Natural Resources
¢ Moraine State Park (DCNR, 2021a). The County also has 9,962.5 acres in State game lands and 3,000
acres of fishing in Moraine State Park (BCTCB, 20Riere are multiple protected areas for birds and
waterfowl including the Wolf Creek Narrows Natural Area, Succop Nature Park, and Todd Nature Reserve

preserved by both State Agencies and fyofit organizations (BCTCB, 2021b).

Table 2.11 lists the Watersheds corresponding HUC 8 codes and Figure 24 K 2 g &

watersheds.
Table 2.1-1 Watersheds and Corresponding HUC 08 Codes
NAME HUC 08
Upper Ohio 05030101
Connoquenessing 05030105
Middle AlleghenyRedbank 05010006
Lower Allegheny 05010009
Middle AlleghenyTionesta 05010003
Figure 2.12 Butler County Watershed Map
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2.2. Community Facts

Butler County was formed from parts of Allegheny County on March 12, 1800. The County was hamed in
honor of General Richard Butler, a hero of the American Revolution. Today, Butler County has a diverse
landscape with both rural and urban settings. Tieflected by higlilensity residential and

commercial areas, such as the City of Butler and Cranberry Township, coupled with large tracts of open
space and agricultural lands. The County is comprised of 57 municipalities; including 33 townships, 23
boroughs, and the City of Butler, the metropolitan center and County seat.

TRANSPORTATION
The County is served by a number of major transportation routes. They include:

W US Routes 422 and 19;
w PA State Routes 8, 68, 38, 58, 528, 356, 28, and
w Interstate 80, 79, and 76.

In addition to the Greater Pittsburgh International Airport, Butler County is served by four public
airports: Butler County Airport (Penn Township), Butler Farm Show Airport (City of Butler), Zelienople
Municipal Airport (Zelienople Borough), and Lakekiilbort (Mars Borough). Rail transportation is also a
vital means of transportation in Butler County. The longest active line is operated by the Chessie System
Railway and the Seaboard Coast Line Railroad (CSX), which travels the P&W Subdivisiorgfreny Alle
County to Lawrence

County. The second longest rail line is the Main Line of Bessemer, which travels from Mercer

County to Allegheny County. There are two other lines traversing Butler CotimtyNorthern

Subdivision Line and the Western Allegheny Line (Butler County, 2021a). While public transit is limited
within Butler County, there are two notable public trans#trvices. Butler Area Rural Transit is operated

by the County and provides legost ride share services for adults who can no longer drive; Butler Transit
Authority operates five public bus routes in Butler City, as well as a commuter bus line betwéan But
City and Pittsburgh (BTA, 2020).

EDUCATION

Butler County is the home of two institutions of higher learning. Butler County Community

College has a primary location in Butler Township and satellite location in Cranberry Township. Slippery
Rock University is located in Slippery Rock Township. Also located within the County are a number of
business, technical and trade schools. There avers public school districts, 24 private schools, and a
network of parochial schools (Butler County, 2021b). Butler County has a county federated library
system with nine branches offering over 930,000 cataloged items (BCFLS, 2020).

2.3. Population and Demographics

Population and demographic information provide baseline information about residents.

Changes in demographics or populations may be used to identify hitgkgoopulations. Maintaining
up-to-date data on demographics will allow the County to better assess magnitudes of hazards and
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develop more specific mitigation plans. Baseline demographic information for Butler County is provided
in Table 2.3L.

Table 2.3-1 Demographic Summary of Butler County (US Census ACS, 2019)

DEMOGRAPHIC CATEGORY BUTLER COUNTY‘ PENNSYLVANIA

Population, 2019 estimate 186,899 12,791,530
Population, percent change, 2014 to 2019 1.01% 0.26%
Median Age 2019 43.3 40.8
Persons under 5 years old, percent, 2019 5.10% 5.5%
Persons 819 years old, percent, 2019 18% 18.10%
Person 2864 years old, percent 2019 58.60% 58.70%
Persons 65 years old and over, percent, 2019 18.20% 17.80%
Female persons, percent, 2019 50.49% 51.02%
Male persons, percent 2019 49.51% 48.98%
RACIAL DEMOGRAPHICS BUTLER COUNTY PENNSYLVANIA
White persons, percent, 2019 95.80% 80.50%
Black persons, percent, 2019 1% 11.20%
American Indian and Alaska Native persons, perce 0% 0.20%
2019
Asian persons, percent, 2019 1.20% 3.40%
Native Hawaiian and Other Pacific Islander, percer 0% 0%
2019
Persons reporting two or more races, percent, 201 1.70% 2 50%
Persons of Hispanic or Latino origin, percent, 2019 1.50% 7. 30%
White persons not Hispanic, percent, 2019 94.70% 76.40%

Butler County ranks 19th in population among counties in Pennsylvania. The population has grown from
174,083 in 2000, to 183,862 in 2010, and an estimated population of 186,899 in 2019. This growth
represents a 7.36% increase in twemtye years. (US Camsg 2000) (US Census, 2010) (US Census,
2019).

Butler County is the fourth most populated county in the Pittsbardglaurel Highlands region, which
consists of Lawrence, Butler, Armstrong, Indiana, Beaver, Allegheny, Westmoreland, Washington,
Greene, Fayette, and Somerset Counties.
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Table 2.2 provides the estimated total population for each jurisdiction in Butler County for years 2010
YR HamMpd !'a ASSy Ay GKS (lFotST YdzOK 2F . dzif SN/ 2
Butler City had an estimated total populationagproximately 13,092 in 2019.
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2010 where approximately 14 percent of the County was 65 or older. These residents may have special

needs. For example, many may be unable to drikerdfore, special evacuation plans may need to be

created for them. They may also be hard of hearing or low vision which could make receiving emergency
instructions difficult. Both older and younger populations have higher risks for contracting certain
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approximately 23 percent of its population (US Census, 2010) (US Census, 2019).

Population estimates show that Butler County is projected to continue to grow in population. €ensus
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These same estimates projected a population of 196,325 in 2020. The 2019 population of 186,899

indicates that the population might be growing at a slower rate than estimated (PA DEP, 2014).

Table 2.3-2 Municipal Population in Butler County (US Census ACS, 2010) (US Census ACS, 2019)

MUNICIPALITY 2010 2019 MUNICIPALITY 2010 2019

Adams Township 10,793 | 13,643 | Jackson Township 3,674 3,979
Allegheny Township 499 656 | Jefferson Township 5,535 5,307
Brady Township 1,195 | 1,171 | Karns City Borough 344 186

Bruin Borough 523 483 Lancaster Township 2,529 2,610
Buffalo Township 7,239 | 7,308 | Marion Township 1,348 1,184
Butler City 14,035 | 13,092 | Mars Borough 1,798 1,336
Butler Township 17,348 | 16,610 | Mercer Township 1,269 1,424
Callery Borough 355 392 | Middlesex Township 5,437 5,637
Center Township 7,917 | 7,674 | Muddy Creek Township 2,158 2,232
Cherry Township 1,176 | 1,014 | Oakland Township 3,008 2,882
Cherry Valley Borough 55 68 Parker Township 423 588

Chicora Borough 1,114 982 | Penn Township 5,107 4,916
Clay Township 2,697 | 2,594 | Petrolia Borough 170 152

Clearfield Township 2,661 | 2,574 | Portersville Borough 255 284

Clinton Township 2,857 | 2,802 | Prospect Borough 1,150 1,089
Concord Township 1,639 1,338 | Saxonburg Borough 1,852 1,609
Connoquenessing Borough | 5o5 | 554 | Seven Fields Borough 2,736 | 2,766
Connoquenessing Township | (9, | 3948 | Slippery Rock Borough 3,678 | 3,552

Table 2.3-2 Municipal Population in Butler County (US Census ACS, 2010) (US Census ACS, 2019)
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MUNICIPALITY ‘ 2010 ‘ 2019 MUNICIPALITY 2010 2019
Cranberry Township 27,364 | 30,875 | Slippery Rock Township 5,396 6,356
Donegal Township 1,649 | 1,755 | Summit Township 4,890 4711
East Butler Borough 705 757 | Valencia Borough 461 524
Eau Claire Borough 236 297 | Venango Township 878 917
Evans City Borough 1,948 | 2,009 | Washington Township 1,394 1,346
Fairview Borough 237 192 | West Liberty Borough 392 347
Fairview Township 1,845 | 1,993 | West Sunbury Borough 188 186
Forward Township 2,565 | 2,709 | Winfield Township 3,551 3,438
Franklin Township 2,572 | 2,729 | Worth Township 1,325 1,439
Harmony Borough 899 1,100 | Zelienople Borough 3,875 3,651
Harrisville Borough 921 932 Butler County 182,554 | 186,899

Table 2.33 displays the housing characteristics for Butler County. In 2019, Butler County was estimated

to have 83,257 residential units. These properties may be vulnerable to various natural hazards, in

particular flooding and windstorms. Damage to resitlal properties is not only expensive to repair or

rebuild, but also can be devastating to the displaced family. Meanwhile, approximately eight percent of

GKS /2dzyieéQa NBAARSYGALFf LINBLISNIASA | NSoahdl yio =+
criminal activity. Since many vacant properties may not have been maintained, they may be structurally
deficient and at risk of collapsing during a hazard event (USFA, 2021).

Table 2.3-3 Butler Conty Housing Characteristics (US Census ACS, 2010) (US
Census ACS, 2019)

HOUSING CHARACTERISTIC 2010 2019
Total Housing Units 77,377 83,257
Occupied Housing Units 71,911 76,502
Vacant Housing Units 5,466 6,755
OwnerOccupied Housing Units 55,391 58,061
RenterOccupied Housing Units 16,520 18,441
Median Home Value $159,000 $205,600

P LILINREAYLF St & HH LISNOSyild 2F GKS /2dzyieQa LI2Ldz I (A
homeowners; therefore, communicating with renters may be more difficult than with homeowners.

Similarly, tourists would be a harder population to communicatiauring an emergency event.

Communication strategies should be developed to ensure that these populations can be given proper
Y2U0ATFAOLIGA2Y ® 1 602dzl ndcz 2F . dzif SNI / 2dzy & Qa LJI2 Lidz
2019). Although a smigbortion of the population, hazard mitigation strategies will need to address

language barriers to ensure that all residents can receive emergency instructions.
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As displayed in Table 243 the 2019 estimated median household income in the County is $70,668,
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income of $34,352 (US Census, 2019).

Table 2.3-4 Income Levels & Wage Statistics (US Census ACS, 2010) (US Census ACS, 2019) (US BLS,

GdKS

2020)
BUTLER COUNTY PENNSYLVANIA
INCOME
2010 2019 2010 2019
Median Household Income $56,878 $70,668 $50,398 $61,744
Median Family Income $69,464 $90,478 $63,364 $78,521
Per Capita Income $28,446 $37,811 $27,049 $34,352

t Syyast o

WAGES (4TH QUARTER 2020) BUTLER COUNTY PENNSYLVANIA

Average Weekly Wage

$1,164
$49,760

$1,287
$53,950

Average Annual Wage (2019)

2.4. Land Use and Development

Butler County is mostly rural with the majority of its population located in the central and seestern

area of the County, primarily in and around Butler City, and Adams and Cranberry Townships. Figure 2.4

2 shows the current land cover in the Counhdaable 2.4l presents the distribution of land use by

I ONBF3Sd ¢KS /2dzyieéQa @Aarzy F2NJ FdzidzNBE RS@St 2LIVS
to promote growth while sustaining community characteristics, with an emphasis on centering local

planning efforts, downtown economic development, and a commitment to the protection and expansion

of open space. Figure 26t ¢ KA OK LINBaSyida (GKS /2dzyiéeQa 3ISYSNIftA
targeting areas in around Butler City as well astiplel towns for revitalizations efforts, while also

identifying areas for new suburban development surrounding these targeted revitalization areas. The

| 2dzy 1@ Q& / 2YLINBKSyaA@S tfly OFffa dzlRy G286y aKALA
planning,zoning and land use ordinances to produce a more detailed iteration of these goals. According

to the Capability Assessment Surveys completed by 35 municipalities, 24 respondents identified having

their own local Land Use or Comprehensive Plan, whicheiméles local development. The County does

not have any countywide zoning ordinance nor ownership of water or sewer lines. Pennsylvania is a

home rule state but allows for an exception for zoning. Because of this it leaves land use decisions to
individual municipalities (BCPC, 2017).

The Comprehensive Plan also identifies five distinct planning regions. Region 1 is the northwest portion
of the County, containing Moraine State Park; Region 2 is the northeast section of the County, with the
least dense population, and largest amount afest and Gamelands; Region 3 is the central region of
GKS /2dzyies O2ydlAyAy3a .dzif SNI/AGés GKS /[ 2dzyiae {
a2dziKgSald LRNIAZ2Y 2F GKS /2dzydex O2yiUlAydy3a [/ Nryo
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Region 5 is the southeast portion of the County, a traditionally agricultural region that has experienced
some recent suburban development. The Comprehensive Plan outlines recommendations for growth and

preservation for each of these five regions. Figure12

Figure 2.41 Planning Regions in Butler County with Mtinicipal
Comprehensive Plan Identification (BCPC, 2017)
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The County has prioritized the protection of its natural, historic, and environmentally sensitive areas.
These regulations are largely through voluntary programs such as conservation easements and County
financed projects.

Table 2.4-1 Distribution of Land Use (Butler County, 2021c)

PERCENT OF TOTA
LAND USE CATEGORY ACREAGE COUNTY AREA
Agriculture 6,995,194 35.17%
Commercial 513,755 2.58%
Commercial Mixed Use 17,047 0.09%
Industrial 190,676 0.96%
Institutional 221,009 1.11%
Other 20,498 0.10%
Recreation 1,191,654 5.99%
Residential 4,538,157 22.81%
Transportation 12,238 0.06%
Utility 22,442 0.11%
Vacant 6,046,759 30.40%

28



e BUTLEFC OUNTY 2021 HAZARD MITIGATION PLAN UPDATE

Figure 2.42 Butler County Land Use
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Figure 2.41 Butler County Land Use Policy Plan (BCPC, 2017)
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2.5. Data Sources and Limitations
¢KS . dziif SN/ 2dzyGé GFE FaasSaavySyid LI
were used as an inventory of properties throughout the County. The address
did not include certain attributes necessary for analysis, including the value of
structure, detailed land use, etc. In order to effectively evaluate the type of
structures vulnerable to individual hazards, the consultant team used a spatial
to assign a land use and assessment value to each structure using the parcel
database. Land usmtegories were then reviewed and consolidated as needed
For example, single family residential, rural residential, and multifamily reside
LI NOSt tFyR dzaSa ¢gSNB O2yaz2zftARF(GSR
was used to derive tal use, if a parcel had more than one structure on it, both Butler County considers
would be given the same underlying land use. As a result, the structure types R Rt Ne R AT

throughout this HMP should be considered estimates. The actual structure a critical, or essential to

use may differ from the infanation contained in the database. the health and welfare

of the community:
The countywide Digital Flood Insurance Rate Map (DFRIM), published on

August 2, 2018, was downloaded from the FEMA Map Service Center (FEMA,
This data provides flood frequency and elevation information used in the flood 0 Airports and

hazard risk assessment. Other GIS datasets including waterbodies, parks, rod Heliports
centerlines, muniipal boundaries, fire departments, police stations, schools, O Cell Towers
hospitals, helipads, airports, and other government buildings, were provided b 0 EMS Facilities
Butler County Mapping Department. Any data not available from the County 0 EOCs

retrieved from the Open Data potsof the Pennsylvania Department of O Fire Stations
Transportation, the Pennsylvania Department of Environmental Protection and 0 Government
Pennsylvania Department of Conservation and Natural Resources. Buildings

O Hospitals

Additional information used to complete the risk assessment for this plan was _ _
O Police Stations

from various government agency and ngavernment agency sources. Those
sources are cited where appropriate throughout the plan and on each map wit o

. . . - campus buildings
references listedn Appendix A Bibliography. associated  with  each
It should be noted that numerous GIS datasets were obtained from the school/college)
Pennsylvania Spatial Data Access (PASDA) website
(http://lwww.pasda.psu.edu/). PASDA is the official public access geospatial
information clearinghouse for the Commonwealth of Pennsylvania. PASDA w
developed by the Pennsylvania State University as a service to the citizens,
governments, and businessethe Commonwealth. PASDA is a cooperative
project of the Governor's Office of Administration, Office for Information
Technology, Geospatial Technologies Office and the Penn State Institutes of H
and the Environment of the Pennsylvania State Usitgr

O Schools (includes all

In order to assess the vulnerability of different jurisdictions to the hazards, data
past occurrences of damaging hazard events was gathered. For a number of
naturalhazard events, the National Centers for Environmental Information (NC
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RIGFEolrasS éla dziatAl SR b/ 9L Aa | RA@GAaAAZY 2F (KS
Atmospheric Administration (NOAA). Information on hazard events is compiled by NCEI from data

gathered by the National Weather Service (NWS), another alivifiNOAA. NCEI then presents it on

their website in various formats. The data used for this plan came from the US Storm Events database,
GKAOK GR2O0dzySyida (GKS 200dzNNBYyOS 2F aili2N¥a FyR 20K
intensitytocalza S f 2aa 2F fAFST Aye2da2NASas aA3ayATAONYy(d LINERI
(NOAA NCEl, 2021).

When applicable, Pennsylvania Emergency Incident Reporting System (PEIRS) incident data spanning
1/1/2002 through 6/1/2009 was used in the 2011 plan update and kept in the 2015 and 2021 updates.
Current PEIRS data is not publicly available.

CKA& | at S@lIftdad dSa GKS @dzZ ySNIoAftAdGe 2F (GKS [/ 2dzy/i
critical facilities are those entities that are essential to the health and welfare of the community. This

includes airports and heliports, cell tovee EMS facilities, emergency operation centers, fire stations,
government buildings, hospitals, police stations and schools. The list of critical facilities was developed
based on information available from Buter County. Tablel2stmmarizes the crial facilities in Butler

County by type and by municipality. A complete listing of critical facilities and their vulnerability to

individual hazards is provided in Appendix E. Due to the sensitive information in Appendix E, this

appendix is not availabl® the public.

Throughout the risk and vulnerability assessment included in Section 4, descriptions of limited data
indicate some areas in which the County and municipalities can improve their ability to identify
vulnerable structures and improve loss estimates. Agdbenty and municipal governments work to
increase their overall technical capacity and implement comprehensive planning goals, they will also
attempt to improve the ability to identify areas of increased vulnerability.

Table 2.5-1 Critical Facilities by Municipality and Type

N (%)) (%5} = ﬂ 2 ﬂ
=l 2 §8 £ 20 09
MUNICIPALITIES 2o 3 E =25 & < I

e & - o O 3

o= 4 (%2} w = T

a Y 4 L S 2

T o x oo

< - O
Adams Township 0 Oj1)01|1 1 0 1 21
Allegheny Township 0 0j0|0}|O 1 0 0 0
Brady Township 0 oj0|0}|O0 1 0 0 0
Bruin Borough 0 0] 0|01 1 0 0 0
Buffalo Township 0 0] 0|0} 2 1 0 1 4
Butler Township 0 0Oj1)|01|12 5 0 2 9
Butler, City 1 o2 |1 4 4 2 5 25
Callery Borough 1 0| 0] 0|1 1 0 1 0
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Center Township

Cherry Township

Cherry Valley Borough
Chicora Borough

Clay Township

Clearfield Township

Clinton Township

Concord Township
Connoquenessing Borough
Connoquenessing Township
Cranberry Township
Donegal Township

East Butler Borough

Eau Claire Borough

Evans City Borough
Fairview Borough

Fairview Township

Forward Township

Franklin Township

Harmony Borough
Harrisville Borough

Jackson Township
Jefferson Township

Karns City Borough
Lancaster Township

Marion Township

Mars Borough 0 0|0
Table 2.5-1 CriticalFacilities by Municipality and Type

ORI O|IO0O|O0O|O0O|O|OIN|O|O|O0|O0|O|FP|IFPINO|IO|O|O|O|O|O|O|O
OO0 0|0|0|0O|0O|O|O0|O0|O0O|0|0|0|0|0O|0O|O0O|O|0O|0O|0O|O|O|O
OO0 |0O|PIO|0O|0O|O|O0|O0|O0|0O|FP ORI OO0 |0O|0C|0O|F,|O|O|F

o|lo|o|o|o|lo|o|o|o|lo|lo|o|o|lo|o|o|o|o|o|o|o|lo|o|o|o|o|o
o|lr|o|o|lo|lo|r|r|lolo|o|o|r|r|rR|O|N|O|R|O|lo|O|R|R|O|O|F
RlRrlRrRPr|RIRIN R R|IR[PRIRP|INRRP|RP|INRPI P RIR[P|N| O R
o|lo|o|o|o|lo|o|o|o|lo|o|o|o|o|o|o|r|o|lo|lo|lo|o|o|o|o|o|r
R|lOolr|o|Oo|lrR|r|lo|o|l0o|0o|O|rR|O|O|O|R|O|O|O|0|O|O|O|O|O|O
o|lo|o|o|d|d|O|r|o|Oo|rRr|O|NM|O|O|O|0|R|Oo|o|o|O|R|R|O|Rr|k

MUNICIPALITIES

HELIPORTS
GOVERNMENT
BUIDLINGS
HOSPITALS

STATIONS
SCHOOLS

AIRPORTSAND

Mercer Township
Middlesex Township
Muddy Creek Township
Oakland Township
Parker Township

Penn Township
Petrolia Borough

=l el falR=lN AN CELLTOWERS
S ESIEIEEIRSY FRESTSTIONS

o|Nv|o|o|o|r|o
R|lo|lo|lo|o|lo|lo
o|lo|o|o|o|o|o
OIN|R|R|R|R| Kk
o|lo|o|o|o|o|o
o|lr|o|lo|N| RO
o|lr|o|r|rkr|r|lo
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Portersville Borough
Prospect Borough
Saxonburg Borough
Seven Fields Borough
Slippery Rock Borough
Slippery Rock Township
Summit Township
Valencia Borough
Venango Township
Washington Township
West Liberty Borough
West Sunbury Borough
Winfield Township
Worth Township
Zelienople Borough
TOTAL 13 3113 | 1 |33| 66
Note: Schools include all campus buildings associated with each school/college

OO 00|00 |p|0C|O|O0O|O|O|O|O
O|l0O|0|0O|0O|0O|0O|0|©|0O|0O|0O|O|O|O
OO0 0|0|0O|OC|0|0C|O|FP|O|FR|O|F
O 0|00 |0O|0O/0O|0|0O|O|O|lO|O|O|O
O|O0|O0O|O0O|O|FR,|O|lOo|N|O|P|O|FR|[Fk|F
OFRPIFP OO IFP|IO|FPIOIN|OIN|O|O
R OO 0O|0O|0O|OC|o|C|O|IN|FP|F|FL|IO
N|lo|lo|lo|o|o|o|CO(N|u|lo|o|o|r|O

ArlO|IO|O|O|O|O|O|O|O|O|O|O|O|O|O

N
(o2}

106
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3. Planning Process
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3.1. Update Process and Participation Summary
A successful planning process builds partnerships and brings together mem
representing government agencies, the public, and other stakeholders to rea
consensus on how the community will prepare for and respond to hazards t
are most likely to occurApplying a comprehensive and transparent process &
validity to the Plan. Those involved gain a better understanding of the problg
issue and how solutions and actions were devised. The result is an updated
common community values and widespd support for directing financial,
technical, and human resources to an agregubn action. The planning proces
has been an integral part of updating the Butler County Miutisdictional
Hazard Mitigation Plan (HMP), which was originally adopted preSther 8, The 2021 Butler
Hnnnd ¢KAE aS0GA2y RSAONKROGSaE . dzit CoL sy
evolved since it was first approved by the Federal Emergency Management Hazar_d M't'gat'o_n

Planning Team included:
Agency (FEMA).

The 2021 HMP Update was again led by Butler County Emergency Serviceq Fu e Officlels

contracting with Michael Baker International, to assist in updating the Butler A Butler County

County HMP. In accordance with the Disaster Mitigation Act of 2000 (DMA 3 Departments,
203) requirements, this plfadocuments the following topics: Commissions, and
Boards

1. Planning process

2. Hazard identification A State and Federal

3. Risk assessment Agencies

4. Mitigation strategy: goals, actions, and projects A Neighboring

5. Formal adoption by the participating jurisdictions Counties

6.

PEMA and FEMA approval
A Sewer Authority

During the 2004 update process, planners began by identifying the hazards
could significantly impact the County and its municipalities, and they determ
iKSasS KITFNRaAaQ SO2y2YAO0: &a20ALt 3z A Water Companies
Mitigation Local PlanngnTeam (LPT) was also first formed by stakeholders tq
provide input on the plan. From planner analysis and stakeholder input, the
County created an action strategy identifying technically feasible and cost
effective mitigation actions to reduce hazard ingp&

A School Districts

¢KS /2dzyieQa wnmn | FTFNR aAdGAIlFGA2
Through the 2010 update process the HMP underwent a restructure so that
the requirements set forth by PEMA using the Pennsylvania Hazard Mitigati¢
Standard Operating Guatice. The same format was used during the 2015 H
update and was carried through to the 2021 HMP update as well.

During the 2021 update, stakeholder feedback was solicited through virtual
meetings that had an #person component, a project website, and written and
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electronic communication. The virtual component of the meeting was held via WebEx and a guidance
sheet was included with all email invites to help attendees use the platform. The in person component
of the meeting was held at the County Government Cemich is a central location in Butler

County. All hazards were carried over from the previous HMP update. To comply with the 2020
Pennsylvania Hazard Mitigation Plan Standard Operating Guide, the War and Criminality profile was
combined into the Terrorism and Civil Disturbance profiles, &edBnvironmental Hazards profile was
broken out into Hazardous Materials, Conventional Oil and Gas Wells, Unconventional Oil and Gas Wells
and Coal Mining. Also, Pandemic and Infectious Disease was added as a hazard to the HMP during the
2021 update, in ater to address the current and future concerns related to pandemic health risks in

the County. Stakeholders were asked to provide information on identified hazards and to assist with
the Risk Factor ranking.

The mitigation strategy was reviewed by the Steering Committee and stakeholders provided
information about what had been accomplished over the last five years along with actions and projects
to be implemented moving forward.

The report format is structured in accordance with the most current planning guidance from
FEMA, Local Mitigation Planning Handbook (2013), and PEMA, Standard Operating Guide

(SOG) (2020). The 2020 HMP follows the Pennsylvania Model Plan Outline developed by

PEMA in 2020 which provides a standardized format for all fumiidictional HMPs in the
Commonwealth of Pennsylvania. The Plan Update was led by the Hazard Mitigation Plan Steering
Committee (HMPSC) and informed by the Hazard Mitigation Planning Team (HMPT). Community
leaders and other agency and organizational stakeholders were invitedtl®ey Bounty to participate

in the Plan Update process.

It is important to note that this plan update took place during the C@wpandemic with varying stay
at-home orders in place at the local and state level throughout. In an effort to ensure participation and
minimize any barrier to entry, the HMSC toalddional initiatives:

1. Offering (when possible) in person and virtual meeting options. Aeison option was offered
when possible with safety precautions in place.

2. Providing meetings at two different times of the day (standard) and providing recordings of the
meetings (new). The recordings, presentations, and applicable forms were all posted on the
project website for later reference by the HMSC, HMPT, and gendpiitpu

3.2. The Planning Team

Members of the HMSC are listed below in Table13.Zhe HMPSC met multiple times throughout the
planning process to discuss the plan update process. Topics discussed included FEMA and PEMA
requirements and guidance, a schedule for deliverables and mestpagticipation, contacts for the
HMPT, and currently available data and documentation to inform the 2021 update.
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Table 3.2-1 Butler County Hazard Mitigation Plan Steering Committee
PARTICIPANT ‘ TITLE

i Emergency Management Director, Butler County Emergency Services

Steve Bicehouse

Emergency Management Planner, Butler County Emergency Services
Amy Marree

Environmental Specialist and Recycling & Farmland Coordinator, Butle
Sheryl Kelly . .

County Planning Commission
Mark Gord Chief of Economic Development and Planning, Butler County Planning

ark ordon Commission

Ashley Leslie Director of GIS and Mapping, Butler County
Kevin Gray Butler County Bridge Department

The HMPT was organized by the County, with assistance from the Mitigation Planning consultant, to
plan meetings, collect information, and conduct outreach. Outreach was done in an effort to include
stakeholders that are involved in hazard mitigation dtitg and stakeholders that have other interests
that would provide a unique perspective to the planning process. From that outreach many
stakeholders were involved in the update process, and the HMPT included municipal officials, Butler
County governmentepresentatives, adjacent counties, npnofit organizations, state agencies, and

other stakeholders such as regional watershed outreach groups and regional government and planning
entities. Documentation pertaining to stakeholder participation, includingtations and sign in sheets,

are provided in Appendix €Meeting and Other Participation Documentation. Due to sensitive
information in Appendix C, this appendix is not available to the public.

Stakeholders participated by attending meetings and submitting valuable input and feedback to inform
the planning process in form of completed paper and online surveys, questionnaires, or verbal
comment. The HMSC communicated with the HMPT with letteutih post and email, telephone,
webinar, in person meeting, and the project website. Post letters were sent to a range of municipal
stakeholders including the community identified CEO and the Emergency Management Coordinator.
Email invites were distributeto a wider range of stakeholders including municipal contacts, adjacent
county representatives, school district and university representatives, sewer authorities, state agencies
and other stakeholders that could provide insight into the planning procadsief description of each
meeting that was held is provided in Section 3.3. In addition, detailed meeting minutes describing
events of each meeting are available in Appendix C.

The stakeholders listed in Table 223erved on the 2021 countywide HMPT and actively participated in
the planning process.

Table 3.2-2 Stakeholders Who Participated in the Planning Process
MUNICIPALITY/ORGANIZATION ‘ PARTICIPANTS
Municipal Participants
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Adams Township Scott Foreman, Emergency Management Coordinator
Allegheny Township James Sullivan; Charles Stowe, Supervisor

Brady Township Kristina McCullough

Bruin Borough

Buffalo Township Matt Sweeny, Supervisor; Michael George

Butler Township Jesse Hines, Butler Township Zoning;

Butler, City Jim Reeder, Butler City Fire Dept;

Callery Borough Lorena Adams, Emergency Management Coordinator
Center Township Randy Brown

Cherry Township David Mishler

Cherry Valley Borough

Chicora Borough

Clay Township
Clearfield Township Ralph Snyder
Clinton Township Adam Hartwig, Emergency Management Coordinator
Concord Township Frank McCall
Connoguenessing Borough Dan Cox; Vickie Forbes, Secretary/Treasurer
Connogquenessing Township Dan Cox
Cranberry Township Scott Garing, Chief Fire and Emergency Services
Donegal Township Leslie Stweart, Secretary/Treasurer
East Butler Borough Jim Angert, EMC
Eau Claire Borough Jennifer Rottman, Administrator;

Dan Cox; Beth Crowley, Secretary Treasurer Evans
Evans City Borough City Borough; Cheri DeenBiohan, President of

Evans City Borough Council

Fairview Borough

Fairview Township

Lindsey Everett, Treasurer; Scott Marree; Steve
Bicerhouse Municipal Emergency Management
Coordinator; Amy Marree Municipal Emergency
Management Coordinator

Forward Township

Franklin Township Jeff McGarvey

Harmony Borough John Kovacic, Deputy EMA

Table 3.2-2 Stakeholders Who Participated in the Planning Process
MUNICIPALITY/ORGANIZATION ‘ PARTICIPANTS

Harrisville Borough

Jackson Township John Kovacic, Deputy EMA

Adam Hartwig, Emergency Management

Jefferson Township Coordinator; Leo Rosenbauer Il
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Karns City Borough

Eric Ritzert, Karns City Area School District

Lancaster Township

Christina Senft; John Kovacic, Deputy EMA

Marion Township

Doug Dick, EMC

Mars Borough

Chris Clutter, Emergency Management Coordinator

Mercer Township

Jason Yasment

Middlesex Township

Adam Hartwig, Emergency Management Coordinator

Muddy Creek Township

Vaughn Badger

Oakland Township

Gary Wulff

Parker Township

James R. Allen, Chair Board of Supervisors

Penn Township

Linda Zerfoss

Petrolia Borough

Vaughn Badger

Portersville Borough

James Bish

Prospect Borough

Brian Taylor, Council Member

Saxonburg Borough

David Felsing; Mary Papik

Seven Fields Borough

Robert Womer

Slippery Rock Borough

Shawn Pugh, Borough Manager

Slippery Rock Township

John Hines

Summit Township

David Barry, Emergency Management Coordinator

Valencia Borough

Brian Himmelstein, Council President; Krystal Schultz

Venango Township

Washington Township

West Liberty Borough

West Sunbury Borough

Winfield Township

Matt Klabnik, Board of Supervisors Chairman

Worth Township

Joshua McCracken, EMC

Zelienople Borough

John Kovacic, Deputy EMA

Other Stakeholder Participants

Allegheny County

Charles Stowe

AM Water

Kevin Mortimer; Brent Robinson

Armstrong County

Michael Molluck, EMA; Becky Waugaman,
Coordinator

Beaver County

Kelly Staschak, Emergency Services

Butler Area School District

Brian J White, Jr, Superintendent

Butler Area Sewer Authority

Dennis Mike, Superintendent of Treatment Plant
Operations

Table 3.2-2 Stakeholders Who Participated in the Planning Process
MUNICIPALITY/ORGANIZATION ‘

Butler City Firefighters

PARTICIPANTS
Jim Kaufman, President

Butler County Board of Commissioners

Leslie Osche, Chair; Kim Geyer, Commissioner
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Butler County Community College Brian Ortiz, Executive Director of Operations
Butler County Conservation District Leo Rosenbauer, District Technician

Butler County Federated Library System Cheryl Ferraro, System Administrator
Clarion County Brett Whitling, Planner

Community Development Corporation of

Butler County Joe Saeler, Executive Director

Karns City Area School District Eric Ritzert, Superintendent
Mars Area School District Mark Gross, Superintendent
Moraine State Park Park Manager

PA American Water Co Kevin Mortimer

Kimberly Yeakle, Local Government Liaison; Erin

PA DEP Northwest Region Wells, Regional Director NW Regional Office

PEMA- Western Area Office Michael Hajjar
PEMA Bureau of Recovery and Mitigation Ernest Szabo, State Hazard Mitigation Planner
UPMC Sherwood Oaks Mike Mills

3.3. Meetings and Documentation
The following meetings were held during the plan update process. Invitations, agendas, signin sheets,
and minutes for these meetings are included in Appendix C.

March 23, 202%, Planning Team KigRff Meeting was held virtually to discuss project scope, schedule,

goals, the planning process, participation and engagement, and next steps. I—Fﬁ%g}&ge 2015 plan

were reviewed with Figure 3.31 Slide Welcome and Introductions

from Presentation at Kickofthe HMPT at the

kick-off. During this  Meeting on March Thank you fOI' jOining US!

23, 2021 meeting, County staff, municipal

o 2 i = We want to hear from you
representatives, and interested stakeholders i

+ Challenge areas

= HMP update process

provided vital information on changes in LA - * Actions you've taken/ want
) s " = to tak

hazard risk and local capabilities to mitigate el N

those risks since the last HMP update. Many, planning process/ captured

municipalities indicated that they would like ithe P

to include pandemic in the plan and indicatec

that utility interruption has become more

prominent of a hazard. Municipal attendees

GSNB FA1SR G2 @BRLX S 20212026
4

Evaluation

2021 Hazard Mitigation Plan Update
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Assessment Survey and an NFIP Survey.

Links to complete each of these forms were provided in the meeting notes sent out in a followup email

and posted to the project website. Each form was provided as both a google form and a PDF so that
respondents could fill out the version that was easfestthem. Representatives from 23 communities

and seven other stakeholder organizations were present at the®ftkieetings.

May 11, 202X, Steering Committee Meeting was held virtually and attended by County representatives
and the consultant to go over the planning process and major milestones including the schedule for
HMPT meetings and anticipated HMP submission dates.gfbup also discussed planning

requirements, relevant stakeholders, the availability of geospatial data and other plans and
documentation for integration.

June 22, 202 Steering Committee Logistics Call was held virtually and attended by County
representatives, PEMA and the consultant to discuss Risk Assessment and Mitigation Solutions Meeting
logistics including new hazards being profiled and municipaiggaation to date and to coordinate the
timeline for submitting the plan to PEMA for review.

June 24, 202& Risk Assessment and Mitigation Solutions held virtually and in person to discuss Butler

| 2dzyieQa KITFNR @dzZ ySNIoAftAdlGe yYyR yS¢ KITFNRA G2
progress of mitigation actions from the 2015 Plgrdate and identified additional mitigation actions

that would help reduce or eliminate potential losses. Municipal attendees were asked to complete a

Risk Ranking Review Form and a 2015 Mitigation Action Review Form. They were also encouraged to
complete aNew Mitigation Action Form for any new actions they would like to include in the

Figure 3.32 Slide from Presentation at Mitigation Solutions Meeting
on June 24, 2021.
Participation

= 42% of municipalities
attended the March 23
meetings
= \We have received the
following forms:
+ 18 NFIP forms
+ 24 Capabilities forms
« 29 Risk Eval forms
= 23% of municipalities
are marked as

participating in the plan ‘
13

&

«  Submitting at least one
form and attending at
least one meeting

2021 Hazard Mitigation Plan Update

plan update. Links to complete each of these forms were provided in the meeting notes sent out in a
follow-up email and posted to the project website. Each form was provided as both a google form and a
PDF so that respondents could fill out the versiort thas easiest for them. Attendees asked questions
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about participation in the planning process, filling out the forms and how to best incorporate mitigation
efforts into their responses. At these meetings there were 41 people in attendance. Significant outreach
efforts between March and June helped incregsrticipation from the first meeting.

July 9, 202%, Steering Committee Guidance Meeting was held virtually and attended by County
representatives, PEMA, FEMA and the consultant to discuss the project review logistics timeline as well as
recommendations to encourage and enhance plan particgmatGuidance was provided by PEMA and

FEMA on the project timeline and plan components.

August 10, 202¢, Draft Plan Review Meeting held virtually and in person to discuss the plan review process
with the public. The purpose of this final HMPT meeting was to provide information about the update
process, evaluation, and general findings in Bhgler County HMP. The HMSC also explained to

participants how to review and submit comments on the

Draft HMP, as well as a final timeline for the review and submission of the HMP to PEMA and FEMA. A
form to provide comments on the plan was posted to the project website and presented on during the
meeting. Draft Plan Review Meeting attendees were predid link to the comment form in followp

meeting notes and stakeholders were encouraged to also share the plan and form with the public. There
were 34 people in attendance at these meetings.

3.4. Public & Stakeholder Participation

Each municipality was given multiple opportunities to participate in the plan update process through
invitation to above  Figure 3.41
Butler County 2021 HMP Update
Websiteoutlined meetings, review Butler Cou nty H M p
of risk assessment results and
mitigation actions, and an
opportunity to comment on a final
draft of the 2021 Hazard Mitigation
Plan Update. The tools listed below
were distributed at meetings, in .

meeting followup emails and on Tl i o
the plan update website to solicit ‘ F
information, data, and comments

from both lccal municipalities and

other key stakeholders in Butler County. Responses to these worksheets and surveys are included in
Appendix C.

Planning Document: Butler County 2015 HMP Update

A Capability Assessment Survey: Collects information on local planning, regulatory, administrative,
(SOKYAOLES FAAOLES LREAGAOIES FLYyR NBAAfASYyO:
Assessment section.

A Hazard Risk Evaluation Form: Collects information from the HMPT regarding whether there have
been changes to the frequency of occurrence, magnitude of impact, or geographic extent of
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hazards identified in the 2015 plan. In addition, the form asks members of the HMPT to select any
additional hazards they believe should be considered for inclusion in the 2021 plan.
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floodplain management and ordinance enforcement related to NFIP standards and requirements.

A Mitigation Progress Report: This form was specific to each jurisdiction and included all actions for
that jurisdiction in the 2015 HMP with space to provide the current status of each action and
document any progress made.

A New Mitigation Action Form: This form was provided to communities that wanted to include a new
action in the HMP. The purpose was to collect details about the action, including priority,
responsible parties, potential partners, potential funding souraeplémentation timeframe, and

more.

Community participation and comment was encouraged throughout the planning process, particularly

through the project websitehttps://www.pennsylvaniahmp.com/butlehmp. This site acted as a

repository for the entire planning process, including presentations (PPT and meeting recordings),
agendas, minutes, and worksheets from each meeting. The site was made publicly available. Since the
site was published in March 2021 gtiCounty has monitored the number of site visits. Some of the

highest views occurred on and leading up to the RAMS meeting (Jtthea®4hown in Figure 324

below.

Figure 3.42 Sample Website Analytics

® Pageviews
10

e -

Jun 21

Jun 22

Jun 23

Jun 24

Jun 25

Jun 26

Butler County posted the 2021 Draft Hazard Mitigation Plan Update on the plan update website
(https://www.pennsylvaniahmp.com/butlehmp) for review and comment on August 9, 2021. In addition,

an invitation to the public to review and comment on the draft plan was

posted in the local newspaper and on the plan website. The public not
included in the local newspaper for three days, in an effort to garner

additional

Figure 3.43 public Noticeawareness and feedback.

Comments were to be submitted in vigosted in the Butler Eagithe

online comment form or in writing to Devon DelVecchio (Consultant) b
or email. Two comment forms were received and the input provided w

incorporated inb the plan. These comment forms are included in

Appendix C.

PUBLIC NOTICE

~ Butler County is updat-
ing their Hazard Mitigation
Plan (HMP). The HMP
includes an overview to
local hazards and possible
actions communities can
take to reduce risk. The
Draft Plan will be available
for public review and com-
ment for 30 days startin
August 9, 2021. The Dra
Plan meeting will be on
August 11, 2021. For more
information visit
https://www.pennsylvani-
ahmp.com/butler-hmp.  If
you would like to join or
have questions about the
plan and process, please
contact Planning
Contractor Devon
Delvecchio at
Devon.Delvecchio @mbakerintl.com
(215-861-9311).

was

mail
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3.5. Multi - Jurisdictional Planning

This HMP was developed using a myitisdictional approach. Although CouHdgvel departments

have resources such as technical expertise and data that local jurisdictions may lack, involvement
from local municipalities is critical to the collection ofdbknowledge related to hazard events.

Local municipalities also have the legal authority to enforce compliance with land use

planning and development. The HMSC and HMPT committed to garnering municipal participation.

Table 3.51 documents jurisdictional presence at the meetings described in Section 3.3 and other
involvement from each jurisdiction throughout the planning process. Each municipality was emailed and
mailed invitations to all meetings if email addressesanavailable, as well as reminders emails prior to
each meeting. Surveys and forms were emailed to jurisdictions after each meeting and also posted to
the project website. About 72 percent of the municipalities, 41 of 57 total municipalities, atteatded

least one meeting and completed one form.
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Figure 3.51 Summary of Participation from Local Municipalities During the 2021 Hazard Mitigation Planning Process

Previous Plan Participation Documentation Provided
Jurisdiction 2021 Kickoff =~ RAMS D;":szvn Other Risk Jurisdictional  NFIP  Capability Mit?go;in New Prg‘t’:lfd
Participation | Meeting Meeting Meeting Meeting Evaluation Risk Ranking Guide Assessment Actlpn Action Input
Review
Adams Township O @] O @] O (@) (@) (@) (@)
Allegheny Township O @] (@) @] @] (@) (@)
Brady Township O (@) (@) @] (@)
Bruin Borough
Buffalo Township o o o)
Butler Township o ) o o) o) o] o) 0
Butler, City o o ) ¢} 0
Callery Borough o o o o o o) 0] o] o o)
Center Township o O O O @ ¢ 0 o)
Cherry Township o o o o o) o) 0
Cherry Valley Borough
Chicora Borough ) O o]
Clay Township
Clearfield Township o O O @) @) 0 0 0 o)
Clinton Township o 0 ©
Concord Township o o O O © O (@ @)
Connoquenessing Borough o 0 o o o o o
Connoquenessing Township o 0 0o o o o o o
Cranberry Township o O o o @) o) o o)
Donegal Township o 0 O @ 0
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Figure 3.51 Summary of Participation from Local Municipalities During the 2021 Hazard Mitigation Planning Process

Evans City Borough

East Butler Borough o © o ] 0 o}
Eau Claire Borough o o
O O O O O O O

Fairview Borough

Fairview Township

Previous Plan Participation

Documentation Provided

Draft Plan . o . . .201.5 Provided
Jurisdiction 2Q21 . RAMS Review Othgr RISk' JL'IrISdICtIOT?al NEIP Capability Mmggtlon Ngw Other
Participation Meeting Meeting Meeting Evaluation Risk Ranking Guide Assessment Actlpn Action Input
Review
Forward Township o o o o o 0]
Franklin Township o o o o
Harmony Borough o o o o o o) ¢ o o)
Harrisville Borough
Jackson Township o o o o)
Jefferson Township o o o
Karns City Borough 0
Lancaster Township o o © @
Marion Township
Mars Borough o O @ 0 0
Mercer Township o 0 © 0 @) 0 O @)
Middlesex Township o o ©
Muddy Creek Township o 0
Oakland Township
Parker Township @)
Penn Township o @) o o) o) 0 o o) o)
Petrolia Borough o
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Figure 3.51 Summary of Participation from Local Municipalities During the 2021 Hazard Mitigation Planning Process

Portersville Borough o o o

Prospect Borough o O 0] o 0

Saxonburg Borough o o o o o ¢ o] o]

Seven Fields Borough o o o o o) o)

Slippery Rock Borough o O © © 0 0 0 o)
Slippery Rock Township o 0 0o 0 0

Summit Township o o o o 0] o) o)

Valencia Borough o O @ 0 @) 0 0

Venango Township

Previous Plan Participation

Documentation Provided

Draft Plan 2015 Provided
N 2021 KickOff RAMS . Other Risk Jurisdictional  NFIP Capability =~ Mitigation New
Jurisdiction N . : Review . . . . . i i Other
Participation | Meeting Meeting . Meeting Evaluation Risk Ranking Guide Assessment  Action Action
Meeting . Input
Review
Washington Township O (@) o
West Liberty Borough
West Sunbury Borough
Winfield Township o o o
Worth Township o o o o o o
Zelienople Borough o
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4. Risk Assessment
4.1. Update Process Summary
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Hazard profiles in the 2021
HMP include the following
Natural and Human -Made
Hazards:

Drought

Earthquake

Flood, Flash Flood, Ice Jam
Landslide

Pandemic and Infectious
Disease

Radon Exposure
Subsidence, Sinkhole
Tornado and Windstorm
Wildfire
Winter Storm
Civil Disturbance
Dam Failure
Environmental Hazards o
Coal Mining
Incidents o
Conventional Oil
and
Gas Well Incidents
(o] Hazardous
Materials
Release o
Unconventional

Oil and Gas Well
Incidents

Nuclear Incident
Terrorism
Transportation Incidents

Urban Fire and Explosion

BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE
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A Utility Interruption The risk assessment is required to include a description of the
type of all hazards that can affect the jurisdiction. To reduce the
potential for damage due to hazards, it is necessary to identify
hazards that may affect the County. This risk assessment
provides a factual basis for activities proposed by the County in their mitigation strategy. Hazards that
may affect Butler County are identified and defined in terms of location and geographic extent,
magnitude of impact, previous events, and likelihodduture occurrence (Emergency Management and
Assistance, 2021). All information from the previous plan has been incorporated and/or updated in the
2021 Butler County HMP Update. In addition, new data sources and analysis have been incorporated
throughout the Risk Assessment. Anecdotal information provided by the HMPT was incorporated in
appropriate hazard profiles.

The 2010 Butler County HMP identified six natural hazards and eight homade hazards impacting the

County. In the 2015 HMP, the HMSC split two profiles and added one natural hazard to include a total of

18 hazards. Fire Hazard (Urban and Wild) was s&ghmato the Wildfire and Urban Fire and Explosion

profiles. Terrorism, Criminal Activity, or Civil Disturbance was separated into three profiles: Civil

Disturbance, Terrorism, and War and Criminal Activity. Radon Exposure was added for inclusion in the

2015 HMP process. In addition, both the 2010 and 2015 Plans rearranged the hazard profiles to be

O2YLIX ALYyl 6AGK GKS /2YY2y6SIfOdK 2F tSyyaeftadlyilQa

For the 2021 Plan Update, the HMSC reviewed the previously identified hazards and ensured that they
remained currently relevant hazards. The HMSC also reviewed the updated

Pennsylvania Standard List of Hazards for consideration in the updated Risk Assessment. The

HMSC identified one additional hazard for inclusion in the Plan Update: Pandemic and

Infectious Disease. Along with the Pandemic Profile, Appendi€BIVIEL9 Pandemic was also created to
provide information and mitigation ideas for the ongoing pandemic. The decision was based on the ongoing
COVIBEL9 pandemic that has had global impadthe hazards selected by the HMSC were then reviewed at
the July 24, 2021 Risk Assessment and Mitigation Solutions Workshop. The municipalities completed an
Evaluation of Hazards and Risk Form to indicate their jurisdictional risk to each hazard thabevould

profiled in the 2021 plan. The HMSC reviewed comments and feedback to inform the Risk Assessment and
Risk Assessment Prioritization Matrix.

In the 2021 HMP Update, Butler County decided to focus on the impacts and changes of highrisk hazards
since 2015. Mapping and vulnerability analyses for these hazards were reviewed and updated during the
2021 planning process. Medium and loisk hazard pfiles were shortened to focus on the most

pertinent information between the 2015 HMP and present day. Mapping and vulnerability analyses for
these hazards can be referenced in AppendiMedium and Low Risk Natural Hazards. It is understood

that there s the possibility for any hazard profiled in this plan to occur in Butler County, regardless of its
risk ranking. The County anticipates updating hazard profiles for medium and low risk hazards more
extensively on an aseeded basis to respond to and prepdor changing risks.
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2020 SOG. The Environmental Hazards profiled in the 2015 Plan were separated into four distinct
profiles. The Mining Subsidence profile was renamed teiflebce, Sinkhole and moved to the natural
hazards section of the Risk Assessment. Coal mining related hazards are covered in this profile and the
Coal Mining Environmental Hazards profile. Finally, the War and Criminal Activity hazard profile was
combinedwith the Terrorism hazard profile. Table 41 Hetails the hazards included in the 2021 HMP,

GKS &SFN)GKS®@

ranking.
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Table 4.1.11 Natural and HumarMade Hazards by Year Identified for Inclusion in Butler County HMP

2021 RISK RANKII

HAZARD YEAR DESCRIPTION
Drought 2010 - Low
Earthquake 2010 - Low
Flood, Flash Flood, Ice Jam 2010 - High
Landslides 2010 - Low
Pandemic and Infectious 2021 Identified for inclusion in the 2021 HMP Update. High
Disease
Radon Exposure 2015 Identified for inclusion in the 2015 HMP Update. Medium
Originally identified as Mining Subsidence. Title Medium
updated to Sinkhole, Subsidence in 2021 to adhe
Sinkhole. Subsidence 2010 | to PEMA SOG guidelines. Coal mining related
hazards are covered in this profile and the Coal
Mining Environmental Hazards profile.
Tornado, Wind Storm 2010 - High
Originally combined with "Urban Fire and Low
Wildfire 2010 Explosion” in the 2010 HMP. Separated in 2015 {
focus on vulnerabilities of different fire hazards.
Winter Storms 2010 - High
Originally combined with "Terrorism" and "War ar Low
s Criminal Activity" in the 2010 HMP. Separated in
Civil Disturbance 2010 2015 to focus on vulnerabilities of different types
hazards.
Dam Failure 2010 - Medium

52

2 N

ARSYUGATASR T2NI AyOtdaizy



BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

Environmental Hazards: Coal
Mining Incidents

2021

Identified for inclusion in the 2010 HMP as
"Hazardous Materials." The profile was expandeq
2015 to include risk and vulnerabilities related to
hazardous material sites, coal mining hazards, af
conventional and unconventional oil wells. These
have beerseparated into four distinct profiles in th
2021 HMP to adhere to PEMA SOG guidelines.

High

Environmental Hazards:
Conventional Oil and Gas
Well Incidents

2021

Identified for inclusion in the 2010 HMP as
"Hazardous Materials." The profile was expandeq
2015 to include risk and vulnerabilities related to
hazardous material sites, coal mining hazards, af
conventional and unconventional oil wells. These
have beerseparated into four distinct profiles in th
2021 HMP to adhere to PEMA SOG guidelines.

High

Table 4.1.11 Natural and HumarMade Hazards by Year Identified for Inclusion in Butler County HMP

2021 RISK RANKII

HAZARD YEAR DESCRIPTION
Identified for inclusion in the 2010 HMP as High
"Hazardous Materials." The profile was expandeq
Environmental Hazards: 2015 to include risk and vulnerabilities related to
Hazardous Material Release | 2021 | hazardous material sites, coal mining hazards, ar
Incidents conventional and unconventional oil wells. These
have beerseparated into four distinct profiles in th
2021 HMP to adhere to PEMA SOG guidelines.
Identified for inclusion in the 2010 HMP as High
"Hazardous Materials." The profile was expandeq
Environmental Hazards: 2015 to include risk and vulnerabilities related to
Unconventional Oil and 2021 | hazardous material sites, coal mining hazards, ar
Gas Well Incidents conventional and unconventional oil wells. These
have beerseparated into four distinct profiles in th
2021 HMP to adhere to PEMA SOG guidelines.
Nuclear Incidents 2010 - High
Originally combined with "Civil Disturbance" and Low
"War and Criminal Activity" in the 2010 HMP.
Separated in 2015 to focus on vulnerabilities of
Terrorism 2010 \RAFFSNBYd GaLida 2F KII
FYR / NAYAYLFE | OGA@AGeE
adhere to PHIA SOG guidelines.
Transportation Accidents 2010 - High
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Urban Fire and Explosion 2010 | HMP. Separated in 2015 to focus on vulnerabilitig

Originally combined with "Wildfire" in the 2010 Medium

of different fire hazards.

Utility Interruption 2010 - Medium

Following hazard identification and profiling, a vulnerability assessment was performed to identify the
impact of natural hazard events on people, buildings, infrastructure, and the community. Each natural
hazard is discussed in terms of its potential icipan individual communities in Butler County, including
the types of parcels and critical facilities that may be at risk. The assessment allows the County and its
municipalities to focus mitigation efforts on areas most likely to be damaged or mosttbkelguire

early response to a hazard event. A vulnerability analysis was performed which identifies structures,
critical facilities, or people that may be impacted by hazard events and describes what those events can
do to physical, social, and economaigsets. Depending upon data availability, assessment results consist
of an inventory of vulnerable structures or populations.

Throughout the risk and vulnerability assessment, descriptions of limited data indicate some areas in which
the County and municipalities can improve their ability to identify vulnerable structures and improve loss
estimates. As the County and municipalgmments work to increase their overall technical capacity and
implement comprehensive planning goals, they should attempt to also improve their ability to identify areas
of increased vulnerability.

4.2. Hazard Identification

4.2.1. Table of Presidential Disaster Declarations

Under the Stafford Act, there are two forms of presidential action that authorize federal disaster
assistance dollars. Presidential Emergency Declarations are intended to spur activities that will protect
property and strengthen public safety to lessen ants or avoid a catastrophic event. Presidential
Disaster Declarations are made as a result of a disaster event and provide supplemental coordination and
financial assistance beyond the ability of state and local governments (McCarthy, 2011). Becaisse of th
difference in these declarations, a single event may quality for both kinds of declarations.

There is no financial threshold for an Emergency Declaration, but there are two thresholds for Presidential
Disaster Declarations established under the Stafford Act: a state and a county threshold. These thresholds
are based on a formula that uses the ptgtion of a jurisdiction (as recorded in the decennial census)
times a set per capita indicator. For federal fiscal year 2021, these thresholds are $3.89 per capita for
counites and $1.55 per capita for the state. With a population of over 180,000 ther B\tlinty threshold

is over seven hundred thousand dollars. State and County thresholds must be simultaneously attained for
a Presidential Disaster Declaration to be issued.

Table 4.2.11 identifies Presidential Disaster and Emergency Declarations issued between 1955 through
2021 that have affected Butler County. Additional declarations beyond 2021 can be found on the FEMA
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website at: https://www.fema.gov/disasters/disastedeclarations A list of past presidential disaster
declarations through June 2021 in Butler County is provided in Table
4.2.11.

Table 4.2.11 Presidential Disaster and Emergency Declarations in Butler County (FEMA, 2021a)
DECLARATION

NUMBER DECLARATION DATE EVENT
DR 40 August 20, 1955 Floods and Rains
DR 51 March 15, 1956 Flood
DR 58 May 21, 1956 Severe Storm
DR 61 August 9, 1956 Storm
DR 89 January 23, 1959 Floods
DR 340 June 23, 1972 Tropical Storm Agnes
Table 4.2.11 Presidential Disaster and Emergency Declarations in Butler County (FEMA,
2021a)
DECLARATION DECLARATION DATE EVENT
NUMBER
DR 629 August 19, 1980 Severe Storms, Flooding
DR 737 June 3, 1985 Severe Storms, High Winds, Tornadoes
EM 3105 March 16, 1993 Severe Snowfall and Winter Storm
DR 1093 January 13, 1996 Flooding
DR 1085 January 21, 1996 Blizzard
DR 1485 August 23, 2003 Severe Storms, Tornadoes, and Flooding
DR 1555 September 19, 2004 Severe Storms gr;(;rlzgsig:?:;snsc?:ated with Trof
DR 1557 September 19, 2004 Tropical Depression lvan
EM 3235 September 10, 2005 Hurricane Katrina
DR 1898 April 16, 2010 Severe Winter Storms and Snowstorms
DR 4003 July 13, 2011 Severe Storms and Flooding
DR 4025 September 3, 2011 Hurricane Irene
DR 4030 September 12, 2011 Tropical Storm Lee
EM 3356 October 29, 2012 Hurricane Sandy
DR 4099 January 10, 2013 Hurricane Sandy
DR 4149 October 1, 2013 Severe Storms, Tornadoes, and Flooding
EM 3441 March 13, 2020 COoVIm9
DR 4506 March 30, 2020 Pandemic (COVAL0)
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Since 1955, declarations have been issued for various hazard events including hurricanes or tropical storms,
severe summer and winter storms, and flooding. A unique Presidential

Emergency Declaration was issued in September 2005. Through Emergency Declaration

3235, Presidents George W. Bush declared that a state of emergency existed in the Commonwealth of
Pennsylvania and ordered federal aid to supplement Commonwealth and local response efforts to help
people evacuated from their homes due to Hurricane Katriibcounties within the Commonwealth,
including Butler County, were indirectly affected by Hurricane Katrina as a result of evacuee assistance.
Most recently, in March 2020, a major disaster declaration was declared nationwide in response to the
COVIBL9 pandemic. In Pennsylvania, the declaration awarded public assistance for emergency work
related to emergency protective measures to the Commonwealth and eligible local governments. The
disaster is still open for public assistance claims over one yeaiittalaty 2021 (FEMA, 2021b).

4.2.2. Summary of Hazards

Following a review of the hazards evaluated in the 2010 and 2015 HMPs and the Standard List of Hazards,
the HMSC along with input from the HMPT decided that the 2021 plan should identify, profile, and analyze
21 hazards. These 21 hazards include all hazarafiles in the 2015 Plan with the addition of Pandemic

and Infectious Disease, and splitting Environmental

Hazards (Coal Mining Incidents, Hazardous Materials Release, Conventional Oil and Gas Wells, and
Unconventional Oil and Gas Wells) into four separate hazards and combining the Terrorism and War and
Criminal Activity profiles.

Table 4.2.21 contains a complete list of the 21 potential hazards in Butler County identified through
previous Risk Assessments, the County Hazards Vulnerability Analysis, and input from those that
participated in the 2021 HMP Update. Hazard profilesiackided in Section 4.3 for each of these

hazards. Full profiles for all high risk hazards are included, and shortened profiles for all medium and low
risk hazards are included in the main plan. Additional details for medium and low risk hazards can be
found in Appendix ¢ Medium and Low Risk Natural Hazards.
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HAZARD
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List and Description of Natural and Manmade Hazards Profiled in the 2021
Hazard Mitigation Plan Update (PEMA, 2020)

HAZARD DESCRIPTION

NATURAL HAZARDS

Drought is defined as a deficiency of precipitation experienced over an extend
period of time, usually a season or more. Droughts increase the risk of other

hazards, like wildfires, flash floods, and landslides or debris flows. This hazard
particdar concern in Pennsylvania due to the prevalence of farms and otherw
dependent industries, waterdependent recreation uses, and residents who dey
on wells for drinking water.

Earthquake

An earthquake is the motion or trembling of the ground produced by sudden
displacement of rock usually within the upper-20 miles of the Earth's crust.
Earthquakes result from crustal strain, volcanism, landslides, or the collapse o
underground cavernsEarthquakes can affect hundreds of thousands of squarg
miles, cause damage to property measured in the tens of billions of dollars, re
loss of life and injury to hundreds of thousands of persons, and disrupt the sod
and economic functioning dhe affected area.

Flooding is the temporary condition of partial or complete inundation of norma
dry land, and it is the most frequent and costly ofratural hazards in
Pennsylvania. Flash flooding is usually a result of heavy localized precipitatio
falling in a shd time period over a given location, often along mountain stream
and in urban areas where much of the ground is covered by impervious surfag
Winter flooding can include ice jams which occur when warm temperatures an
heavy rain cause snow to melt rahi. Snow melt combined with heavy rains car
cause frozen rivers to swell, which breaks the ice layer on top of a river. The ig
layer often breaks into large chunks, which float downstream, piling up in narrg
passages and near other obstructions suchridges and dams.

Landslide

In a landslide, masses of rock, earth or debris move down a slope. Landslides
caused by a variety of factors, including earthquakes, storms, fire, and human
modification of land. Areas that are prone to landslide hazards include previou
landslide aeas, areas on or at the base of slopes, areas in or at the base of drg
hollows, developed hillsides with leach field septic systems, and areas recently
burned by forest or brush fires.

HAZARD

HAZARD DESCRIPTION

57



Table 4.2.21

BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

List and Description of Natural and Manmade Hazards Profiled in the 2021
Hazard Mitigation Plan Update (PEMA, 2020)

N—

Pandemic/
Infgctlous
Disease

A pandemic is a global outbreak of disease that occurs when a new virus eme
the human population, spreading easily in a sustained manner, and causing s¢
illness. An epidemic describes a smafleale infectious outbreak, within a region
population, that emerges at a disproportional rate. Infectious disease outbreak
may be widely dispersed geographically, impact large numbers of the populati
and could arrive in waves lasting several months at a time.

i)

Radon

Exposure

Radon is a radioactive gas produced by the breakdown of uranium in soil and
that can lead to lung cancer in people exposed over a long period of time. Mo
exposure comes from breathing in radon gas that enters homes and buildings
through foundation cacks and other openings. According to the DEP,
approximately 40% of Pennsylvania homes have elevated radon levels.

Subsidence

Land subsidence is a gradual settling or sudden sinking of the ground surface
the movement of subsurface materials. A sinkhole is a subsidence feature res
from the sinking of surficial material into a preexisting subsurface void. Subsid
and sinkholes are geologic hazards that can impact roadways and buildings af
disrupt utility services. Subsidence and sinkholes are most common in areas
underlain by limestone and can be exacerbated by human activities such as W
natural gas, and oil évaction.

a’

Tornado/

Wind

A tornado is a narrow, violently rotating column of air that extends from the ba
a thunderstorm to the ground. About 1,250 tornadoes hit the U.S. each year, W\
about 16 hitting Pennsylvania. Damaging winds exceedirgp5iles per hour car
occur duing tornadoes, severe thunderstorms, winter storms, or coastal storm
These winds can have severe impacts on buildings, pulling off the roof coverin
roof deck, or wall siding and pushing or pulling off the windows.

N

Wildfire

A wildfire is an unplanned fire that burns in a natural area. Wildfires can cause
injuries or death and can ruin homes in their path. Wildfires can be caused by
humans or lightning, and can happen anytime, though the risk increases in pe
little rain. In Pennsylvania, 98% of wildfires are caused by people.

HAZARD HAZARD DESCRIPTION
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Table4.2.2-1

BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

List and Description of Natural and Manmade Hazards Profiled in the 2021
Hazard Mitigation Plan Update (PEMA, 2020)

A winter storm is a storm in which the main types of precipitation are snow, sle
or freezing rain. A winter storm can range from a moderate snowfall or ice evg
over a period of a few hours to blizzard conditions with winddriven snow that |
for several days. Most deaths from winter storms are not directly related to the
storm itself, but result from traffic incidents on icy roads, medical emergencies
while shoveling snow, or hypothermia from prolonged exposure to cold.

HUMAN MADE HAZARDS

A civil disturbance is defined by FEMA as a civil unrest activity (such as a
demonstration, riot, or strike) that disrupts a community and requires intervent
to maintain public safety.

Dam failure is the uncontrolled release of water (and any associated wastes) f
dam. This hazard often results from a combination of natural and human caus
and can follow other hazards such as hurricanes, earthquakes, and landslides|
consequencs of dam failures can include property and environmental damage
loss of life.

Coal Mining

Major impacts from mining include surfae¢evation changes and subsidence,

modification of vegetation, the chemical degradation and flow redistribution of
surface water and groundwater, the creation of mine voids and entry openings
adverse aesthetic imuas, and changes in land use.

In addition, active and abandoned mines can result in injury and loss of humatr
This can occur in active mines where workers are injured or killed by mine coll
entrapment, poisonous gases, inundation, explosions, fires, equipment malfun
andimproper ventilation. Injuries and death, such asPdtrain Vehicle (ATV)
accidents, falling, and drowning, can also occur in abandoned mines.

Conventional
Oil/Gas Wells

As is the case with aflatural resource extraction, a variety of potential hazards
exist with oil and gas extraction. Abandoned oil and gas wells that are not proj
plugged can contaminate groundwater and consequently domestic drinking w4
wells. Suface waters and soil are sometimes polluted by brine, a salty wastews
product of oil and gas well drilling, and from oil spills occurring at the drilling si
from a pipeline breach. This can degrade public drinking water supplies and b
particularlydetrimental to vegetation and aquatic animals.

| VAVAANRD)

HAZARD DESCRIPTION
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Table 4.2.21 List and Description of Natural and Manmade Hazards Profiled in the 2021
Hazard Mitigation Plan Update (PEMA, 2020)

Hazardous material releases can contaminate air, water, and soils and have tf
a potential to cause injury or death. Dispersion can take place rapidly when
transported by water and wind. While often accidental, releases can occur as
Hazardous result of human carelesess, intentional acts, or natural hazards. When causec
Materials natural hazards, these incidents are known as secondary events.

In addition to the traditional hazards associated with oil and gas well drilling,

potential impacts from Marcellus Shale gas well drilling include: surface water

depletion form high consumptive use with low return rates affecting drinking w

supplies, ad aquatic ecosystems and organisms; contaminated surface and

Unconvent’l groundwater resulting from hydraulic fracturing and the recovery of contamina
Wells hydraulic fracturing fluid; and mishandling of solid toxic waste.

‘ Nuclear explosions can cause significant damage and casualties from blast, h
- and radiation. The primary concern following a nuclear accident or nuclear atf
A the extent of radiation, inhalation, and ingestion of radioactive isotopes which
Nuclear cau® acute health effects (e.g. death, burns, severe impairment), chronic hea
Incidents effects (e.g. cancer), and psychological effects.

Terrorism is use of force or violence against persons or property with the inten
intimidate or coerce. Acts of terrorism include threats of terrorism; assassinati

kidnappings; hijackings; bomb scares and bombings; egft@cks (computer
based); ad the use of chemical, biological, nuclear, and radiological weapons.
Terrorism Cyberattacks have become an increasingly pressing concern.

CNI YAaLRNIIFIGAZ2Y AYOARSyGa IINBE (SOKy?Z
land, sea, and air transportation infrastructure. A flaw or breakdown in any
(o )= o) component of this system can and often does result in a major disaster involvi

Transport. loss of lifejnjuries, property and environmental damage, and economic
[il+ == | consequences.

Urban fire and explosion hazards include vehicle and building/structure fires a

as overpressure rupture, overheat, and other explosions that do not ignite. Thi
hazard occurs in denser, more urbanized areas statewide and most often occt
Urban Fire residental structures. Nationally, fires cause over 3,000 deaths and approxima
/Explosion 16,000 injuries each year.
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Table4.2.2-1 List and Description of Natural and Manmade Hazards Profiled in the 2021
Hazard Mitigation Plan Update (PEMA, 2020)

HAZARD HAZARD DESCRIPTION

Utility interruption hazards are hazards that impair the functioning of important
utilities in the energy, telecommunications, public works, and information netw:
sectors. Utility interruption hazards include the following:

Geomagnetic Storms

Fuel or Resource Shortage

Electromagnetic Pulse

Information Technology Failure

Ancillary Support Equipment

Public Works Failure

Telecommunications System Failure

Transmission Facility or Linear Utility Accident

Major Energy, Power, Utility Failure

To Do To I o Do Do Do Do
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4.3. Hazard Profiles
NATURAL HAZARDS

4.3.1. Drought
4.3.1.1. Location and Extent
Drought is a natural climatic condition which occurs in virtually all climates, the

consequence 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 vinds, and low relative humidity can exacerbate the severity of

drought. This hazard is of particular concern in Pennsylvania due to the presence
of farms as well as watatependent industries and recreation areas across the Commonwealth. A
prolonged droughcould severely affect these sectors of the local economy, as well as residents who
depend on wells for drinking water and other personal uses (NDMC, 2021).

The entirety of Butler County can be subject to droughts, but no particular areas are prone to water
shortages. The main type of drought that affects Butler County is a hydrological drought. A hydrologic
drought results when there is a shift in normal leer patterns over an area causing the amount of
precipitation to fall significantly below the lorigrmed average. Conversely, a water management
drought results not from a reduction in supply, but a disparity in supply versus demand. Poor water
managemenpractices and/or community planning generally cause this condition.

Locations of droughts nationwide are monitored continuously by USGS, and the PA DEP monitors
conditions throughout the state. Maps identifying locations currently experiencing drought conditions
are posted on various websites (including http://waterwatctga.gov) and show locations where
stream flow is below normal and where drought conditions exist or are emerging.

4.3.1.2. Range of Magnitude

Droughts can have varying effects, depending upon what month they occur, severity, duration, and
location. Some droughts have their greatest impact on agriculture and eventsioridroughts, when
coupled with extreme temperatures can be devastating. @hwaay impact water supply or other

water use activities such as recreation. Most droughts cause direct impacts to aquatic resources.
Drought events are defined by rainfall amounts, vegetation conditionspsmgture conditions, water
levels in reservos, stream flow, agricultural productivity, or economic impacts. Refer to the Appendix |
¢ Medium and Low Risk Natural Hazards for more information on impacts from drought in Butler
County

4.3.1.3. Past Occurrence

Based on data collected by NOAA since 1950, Butler County experienced severe drought emergencies in
1985 and 1992. These situations resulted from reduced rainfall and affected public and private water
supplies. Drought emergencies were declared, and wastrictions were put into place. Refer to

Appendix k Medium and Low Risk Natural Hazards for a list of droughts the County has experienced.
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4.3.1.4. Future Occurrence

Butler County has experienced droughts in the past and the potential exists for the County to
experience droughts in the future. Increases in water usages and leakage may result in a deficiency in
coming years. Overall, the probability of future drougteets can be consideraghlikelyaccording to

the Risk Factor Methodology (see Table 44.1

4.3.1.5. Vulnerability Assessment

Drought vulnerability depends on the duration and area of impact. However, other factors contribute to
the severity of a drought. Unseasonably high temperatures, prolonged winds, and low humidity can
heighten the impact of a drought. Extended periods afudjht can lead to lowered stream levels,

altering the delicate balance of riverine ecosystems. Certain tree species are susceptible to fungal
infections during prolonged periods of soil moisture deficit. Fall droughts pose a particular threat
because groudwater levels are typically at their lowest following the height of the summer growing
season.

4.3.2. Earthquake

4.3.2.1. Location and Extent

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

displacement of rock usually withinthe upperd@ n YA f S& 2F (KS

Earthquakes result from crustal strain, volcanism, landslides, or the collapse of

underground cavers. They can also result from human activity like mine blasts

and nuclear experiments. The closest fault line that
might contribute to an earthquake in Butler County is the Mithntic Ridge, which is approximately
2,000 miles to the east of Pennsylvania. As regional hazards, an earthquake would affect all of Butler
County. Earthquakes can cause damage to buildingo#rer rigid superstructures, depending on
factors like magnitude, distance of local areas to the epicenter, and local geologic conditions. It remains
incredibly difficult to predict when and where an earthquake will occur in the northeast U.S. and
Pennsyvania (DCNR, 2003).

Earthquake events in Pennsylvania typically do not impact areas greater than 100 km (62 miles) from
the epicenter, and earthquake epicenters in Butler County are rare (DCNR, 2003). The area is generally
not known for seismicity, and USGS downgraded th&abdistic seismic hazard for much of

Pennsylvania in 2014. Butler County lies in the 0.04 zone, indicating that the hazard is unlikely (USGS,
2014). Refer to the Earthquake hazard profile in AppendiMédium and Low Risk Natural Hazards for

a map showig seismic hazard potential throughout the Commonwealth.
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4.3.2.2. Range of Magnitude

Earthquakes can affect hundreds of thousands 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 economic functioning of tiéected area. Most property damage and
earthquakerelated deaths are caused by the failure and collapse of structures due to ground shaking
which is dependent upon amplitude and duration of the earthquake (FEMA, 1997).

The effect an earthquake event has on an area is typically measured in terms of earthquake intensity.
Intensity is most commonly measured using the Modified Mercalli Intensity (MMI) Scale based on direct
and indirect measurements of seismic effects. A detbdescription of the Modified Mercalli Intensity

Scale is included in Appendig Medium and Low Risk Natural Hazards. The earthquakes that occur in

t Syyaet drlyAal 2NRAIAYIFIGS RSSLI 6A0GKAY (GKS 9hdNIKQa
damage is expected.

Recent earthquakes in Pennsylvania have been measured from IV to VI on the Modified Mercalli
Intensity Scale. Earthquakes originating from outside Pennsylvania, can also impact the
Commonwealth, as was the case with a magnitude 5.8 earthquake in Virgiigyust 2011. However,
since the worst earthquake recorded in Pennsylvania was a magnitude 5.2, a
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worst-case scenario for this hazard would be if an earthquake of similar magnitude occurred in or
around Butler County near a populated area. Refer to AppergiMddium and Low Risk Natural
Hazards for more information on impacts from earthquakes ind8@bunty.

4.3.2.3. Past Occurrence
No earthquake epicenters have been measured in Butler County. Low magnitude earthquakes may have
occurred undetected in the County, their impacts not felt by county residents. Earthquakes in nearby
counties or those well outside the County boundaries cavetsome impacts. In 2011, a magnitude 5.8
earthquake with an epicenter in rural Louisa County, VA was felt throughout Pennsylvania, triggering
evacuations, emergency bridge and tunnel inspections, and minor damage to some buildings. This
shallow earthqua& occurred along the Spotsylvania Fault; it was felt as far north as Ontario, Canada
and as far south as Alabama (USGS, 2011).

Refer to Appendixd Medium and Low Risk Natural Hazards for a map of recorded earthquake events
across Pennsylvania between 1724 and 2003. No injury or severe damage from earthquake events has
been reported in Butler County. Additionally, no earthquaks been recorded in Butler County since

2003 (USGS, 2021a).

4.3.2.4. Future Occurrence
The probability of an earthquake event being felt in Butler County is very low. Butler County does not sit
on any fault lines; therefore, it is reasonable to believe that the County will not experience earthquake
damage anytime soon. The future occurredearthquakes can be consideradlikelyas defined by
the Risk Factor Methodology probability criteria (see Table
4.4.1-1).

4.3.2.5. Vulnerability Assessment
All structures and infrastructure in Butler County are equally at risk of experiencing an earthquake.
However, in a mild earthquake of the magnitude typically experienced in Pennsylvania, no structural
damage is anticipated. In other cases, damages areagd to be limited, and examples of anticipated
damages are broken dishes and windows and toppled file cabinets. All future structures will also have
the potential to experience an earthquake. However, given that new structures must also meet current
building codes and given the expected magnitude of earthquakes in the County, no property damages
are anticipated.

4.3.3. Flood, Flash Flood, Ice Jam

4.3.3.1. 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 the natural hazards in
Pennsylvania. Flooding occurs when excess water from snowmelt or rainfall fills a
stream, causig it to overflow onto the stream banks and adjacent floodplains.
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Floodplains are lowlands adjacent to rivers, streams, and creeks that are subject to recurring floods.

Flash flood conditions can result from a large amount of rainfall over a short time span. Though, a small
amount of rain can also result in floods in locations where the soil is frozen or saturated from a previous
wet period or if the rain is concentratdéd an area of impervious surfaces such as large parking lots,
paved roadways, or other densely developed areas.

Snow melt combined with heavy rains can cause frozen rivers to swell, which can break the ice layer on
top of a river. If this occurs, large chunks can float downstream, piling up in narrow passages and near
other obstructions such as bridges and dams g&uan ice jam.

Butler County lies entirely within the Ohio River watershed, which has a drainage area of 23,487 square
miles in Pennsylvania. Rivers, streams, and tributaries throughout the County drain into the Allegheny
River, which empties into the Ohio River in Ritiggh. The Allegheny River watershed is within the Ohio
River watershed. Therefore, any watercourse that drains into the Allegheny River is not only part of the
Allegheny River watershed but is also part of the larger Ohio River watershed. All precipithiid

falls in Butler County is channeled into nine designated watersheds. The major watersheds are
Allegheny River, Breakneck Creek,

Buffalo Creek, Bull Creek, Connoquenessing Creek, Deer Creek, Slippery Rock Creek, Sullivan

Run, and Wolf Run. Major watersheds are illustrated in the Watersheds Map in Section 2, Figure 2.1
Each of these basins drains surface water into the major streams and rivers running through the County
(Butler County, 2008).

Butler County contains over 200 ponds, lakes, and reservoirs within its boundaries. These ponds, lakes,
and reservoirs vary greatly in size, from the smallest unnamed pond with an area of less than 0.1 acres,
to the largest lake, Lake Arthur, in Morainat®tPark, with an area of approximately 3,255 acres (Butler
County, 2008).

The size of the floodplain is described by the recurrence interval of 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 éobdplain associated with a jjfiercentannual chance

of occurring in a given year is smaller than the floodplain associated with a flood that hapexde@t
annual chance of occurring. The National Flood Insurance Program (NFIP), for which Flooddnsuran
Rate Maps (FIRM) are published, identifies the risk associated withpgkecgntannual chance flood.
This Ipercentannual chance flood event is used to delineate 8peecial Flood Hazard ArgaFHA) and

to identify Base Flood Elevatio(BFE). Figure 4.3Billustrates these terms. The SFHA serves as the
primary regulatory boundary used by FEMA, the Commonwealth of Pennsylvania, and Butler County
when determining risk associated with flooding.

Figure 4.3.3L Diagram Identifying Special Flood Hazard Area, 1% Annual ChanceY@fx)
Floodplain, Floodway, and Flood Fringe.
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Floodway Floodway
Fringe Fringe

The current countywide FIRM and Flood Insurance Study (FIS) report were published for Butler County
on August 2, 2018 (FEMA, 2018b). This best available hazard data, which was used to update this
flood hazard profile, included current effective FIRM data and incorporated Letters of Map Revision
(LOMRSs). The FIRM and FIS for the entire County can be obtained from the FEMA Map Service Center
(http://www.msc.fema.goy and can be used to identify the expected spatial extent and elevation of
flooding from a Ipercent and 0.2percerinnual chance event.

azald 2F .dzif SN/ 2dzydieQa YdzyAOALI tAGASA INB Ff22R
special flood hazard areas. Municipalities without identified SFHAs are Cherry Valley

Borough, Eau Claire Borough, Fairview Borough, Portersville Borough, Saxonburg Borough, Slippery Rock
Borough, and West Sunbury Borough. The FIS identifies principal flood problems throughout the

County. Bonnie Brook and South Branch Bear Creek are merepible to flash flooding from high

intensity, shortduration thunderstorms than from typical rasnowmelt winter storms due to their

basin size and shape, and the proximity to

steep slopes. Breakneck Creek, Little Connoquenessing Creek, and the level of risk constantly changes
Scholars Run have high potential for flash flooding. This is often a result in response to unpredictable

of intense, localized thunderstorms. Additional waterways prone to weather patterns and seasonal
flooding include Slippery Rock Creek, Muddy Kr8ear Creek, and influences. Major floogbrone
Buffalo Creek. The main flood season is usually December through April; areas are communities located in
however, flooding can occur throughout the year. low-lying valleys of major streams

and tributaries. Unless protected
through various means of ftml
mitigation, most population

Pennsylvania has more stream miles than any other state, and many of
its communities are located in floodplains. For waterfront communities,
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concentrations along Connoquenessing Creek have a high possibility of
flooding.

It should also be noted that flooding is not only caused by heavy rain
events. Additionally, as described in the Dam Failure Hazard Profile in
Appendix G, Butler County has 21 higdzard dams located within the
County. If any one of these dams were td,fdiere could be loss of life
and property damage resulting from flooding within the dam inundation
areas.

Figure 4.3.2 shows the location of watercourses and flood zones in
Butler County. The location of approximate and

.dzif SNJ / 2dzyieQa T
GASHBSR 2y C9a! Qa b
Hazard Layer:
https://www.fema.gov/floodmaps/p
roductstools/nationalflood-hazard

layer
detailed (which include BFEs) SFHAseftentannual chance zones) are shown.
Figure 4.3.2 Map Showing the Location of Watercourses and Flood Zones Throughout Butler

County
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Municipalities:
1.Harrisville Borough
2.Cherry Valley Borough
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3.Eau Claire Borough

4. Slippery Rock Borough
5.Bruin Borough

6.West Liberty Borough
7.West Sunbury Borough

9.Petrolia Borough
10.Karns City Borough
11.Portersville Borough
12.Prospect Borough
13.Chicora Borough
14.Connoq Borough
15.Butler City

16.East Butler Borough
17.Harmony Borough
18.Zelienople Borough
19.Evans City Borough
20.Saxonburg Borough
21.Cranberry Township
22.Seven Fields Borough
23.Callery Borough
24 Mars Borough

8.Fairview Borough ]

25.Valencia Borough

10

—1Miles

Michael Baker

Projection:StatePlane Pennsylvania South
INTERNATIO "IA L Map Date: July 27, 2021

Source: Butler County 2021; FEMA 2021
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4.3.3.2. Range of Magnitude

Floods are considered disasters or a hazard when people and property could be affected. Nationwide,
hundreds of floods occur each year, making them one of the most common hazards in all 50 states and
U.S. territories. In Pennsylvania, flooding occurs comynand can happen during any season of the year
from a variety of sources. Every two to three years, serious flooding occurs along one or more of
Pennsylvania's major rivers or streams, and it is not unusual for this to occur several years in succession.
Injuries and deaths can occur when people are swept away by flood currents or bacteria and disease are
spread by moving or stagnant floodwaters. Most property damage results from inundation by sediment
filled water. A large amount of rainfall over a shomie span can result in flash flood conditions. Small
amounts of rain can result in floods in locations where the soil is frozen or saturated from a previous wet
period or if the rain is concentrated in an area of impermeable surfaces such as large fmskipgved
roadways, or other impervious developed areas.

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 or no
vegetative ground cover. Also, urbanization tglly results in the replacement of vegetative ground cover
with asphalt and concrete, increasing the volume of surface runoff and stormwater, particularly in areas
with poorly planned stormwater drainage systems.

In Butler County, there are seasonal differences in the causes for floods. In the winter and early spring
(February to April), major flooding has occurred as a result of heavy rainfall on dense snowpack
throughout contributing watersheds, although the snpack is generally moderate during most winters.
Winter floods also have resulted from runoff of intense rainfall on frozen ground, and local flooding has
been exacerbated by ice jams in rivers, streams, and creeks. Ice jam floods occur on rivers that are
totally or partially frozen. A rise in stream stage 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 ovériah the water and ice mixture continues to flow, allowing for
more jamming to occur. Summer floods have occurred from intense rainfall on previously saturated
soils. Summer thunderstorms deposit large quantities of rainfall over a short period of timeatha

result in flash flood events.

Flood effects can be volume or force related. Major floods along larger streams having wide floodplains
tend to result in largescale inundations. This causes widespread damage through soaking and silt deposits
in homes, businesses, and industrial plaivshilly regions where runoff paths are steep, flash floods may

be prevalent. Flash floods are short in duration and usually occur in a somewhat localized area. In these
floods, the velocity rather than the volume of water causes flood damages. Torrewetef can rush

down minor hillside gullies at 380 miles per hour, carrying trees, debris, and rocks. These floods are

often unpredictable and, particularly if they occur at night, can cause major panic and loss of life. Frozen
surfaces can more than dble normal runoff velocities, particularly in small drainage areas. This causes
flash floods which can be compounded by ice and debris jams in channels and culverts. Also, obstructions
within the floodplain such as bridges and undersized culverts canrgismase flooding.
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The worst flooding experienced in Butler County was in September 2004 as a result of Hurricane Ivan.
During this event, the sloamoving remainder of the hurricane interacted with a cold front from Canada,
merging over central and western Pennsylvania cauen average between four and nine inches of

rain. Locally in Butler County, precipitation totals ranged from 3.2 to 7.09 inches of rain in the 24 hours
ending September 18, 2004. In response to the floods caused by the storm, the American Red Cross
opend three service centers in Butler Township Harmony Borough, and Worth Townships and provided
assistance to 13 families which were displaced from their homes due to the flooding past the time of the
shelters closing (NOAA NCEI, 2021).

According to the Butler County Department of Emergency Services damage assessment records, The
American Red Cross completed a damage assessment of houses of residents who requested assistance,
and found 64 single family residences received minor damaBetier City, 20 single family residences

received minor damage in Worth Township, 6 single family residences and one apartment received

minor damage in Harmony Borough, and 40 single family residences received minor damage in other
municipalities in the Qmty.

Additionally, 7 single family residences in Worth Township, 17 single family residences in Harmony Borough,
and 6 apartments in Harmony Borough received major damage due to the flooding caused by Hurricane Ivan.

In the wake of Hurricane Ivan Butler County reported almost $3.8 million in damages to roads and

bridges, public buildings and equipment, public utilities, and parks and recreational areas, as well as for
costs accrued removing debris and providing emecggurotective measures. The highest amount of
damages (over $1.87 million) were assessed on damages to roads and bridges across the County. Buffalo
Township had over $467,000 in damage to this infrastructure, with 13 roads experiencing slides or
washing ot Middlesex Township had $440,000 in assessed damage to its roads and bridge

infrastructure (FEMA, 2004).

Across Pennsylvania, FEMA approved over $86.7 million in the Individual and Households

Program as a result of the flooding during Hurricane Ivan. There were over 25,000 Individual

Assistance applications approved. Public Assistance grants totaled $85.3 million (FEMA, 2020). After a
comprehensive damage assessment process, Butler County secured a disaster declaration to the

following municipalities to ensure the availability of Iridival and Public

Assistance in these areas: Adams Township, Connoguenessing Township, Cranberry Township, Evans City
Borough, Forward Township, Harmony Borough, Jackson Township, Mars Borough, Middlesex Township,
Penn Township, Winfield Township, and Zelienople Borough.

Although floods can cause damage to property and loss of life, floods 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 nutriemtln sediment improving soil fertility. However,

the destruction of riparian buffers, changes to land use and land cover throughout a watershed, and the
introduction of chemical or biological contaminants which often accompany human presence cause
environmental harm when floods occur. Hazardous material facilities are potential sources of
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contamination during flood events. Other negative environmental impacts of flooding include:-water
borne diseases, heavy siltation, damage, or loss of crops, and drowning of both humans and animals.

Dams, levees, and reservoirs act as flood protection measures. There are 79 dams in the County; and 21
of these are high hazard dams. Please refer to the Dam Failure hazard profile in Appendix G for more
information on dams.

In addition to flood protection measures from dams, protection measures have been built up through
various regulations and physical projects across the County. Butler County has a Subdivision and Land
Ordinance in place, although only in effect for thosenicipalities that have not adopted their own
ordinance, to steer new development away from the SFHA or from areas that will aggravate flood
problems. Development will be approved if adequate measures are taken to eliminate flood hazards in
the applicationarea (Butler County, 2012). The City of Butler maintains a Connoquenessing Creek Flood
Control Authority. The group regularly meets to discuss flood challenges in the City of Butler and
identifies mitigation actions that can be taken to reduce flood f$le City of Butler also maintains a
concrete retaining wall on Sullivan Run, a tributary to Connoquenessing Creek (Butler City, 2021). The
city works with the USACE on large scale repair projects. In 2018, USACE assisted with repairs to a scour
hole in the retaining wall that resulted from heavy rain and flooding (USACE, 2018).

4.3.3.3. Past Occurrence
Flooding is an annual event expected by residents in various locations throughout Butler County. This has

caused much inconvenience and hardship. Property damage has been heavy at times, but no loss of life or
injuries due to flooding have been recordedBatler County. Table 4.3;2 lists of flooding occurrences
reported to the NCDC within Butler County.

On June 9, 2021, the City of Butler experienced flash flooding in multiple areas. The Butler
County Department of Emergency Services shared photographs of the event (see Figure

4.3.33).

Figure 4.3.383 Flash Flooding in Butler CityJune 9, 2021
4:04 PM
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Table 4.3.3L contains information on floodingelated events between 1996 and April 2021 that have
impacted Butler County. 66 events were reported to the NCDC during this timeperiod; however, minor
flooding occurs throughout the County on a regular bd3@anage reported for these events exceeded
$15.5 million.

These are the oldest floods for which data is available from the NCDC. Reported property damages are
estimates reported to the NCDC and displayed in the Storm Events database today. Please nate a zero
dollar entry may indicate minimal property damage, bat damage costs were not reported.

In January 1996, flash flooding caused extensive damage along Connoquenessing Creek in Jackson
Township, Harmony Borough, and Zelienople Borough. Over 130 homes sustained damage; however,
there was little impact throughout the rest of the County (NOAA NZZEA1).

A worstcase scenario flooding event in Butler County occurred in May 2019 when flooding caused over
$5 million in damage were reported to the NCDC. Specific damage reports for this event are described in
Section 4.3.3.2.

In July 2017, thunderstorms and heavy rain produced flash flooding conditions in the Homeacre
community of Butler Township. The heaviest rainfall rates were produced in and around the City of
Butler, as the storm remained stationary over the area for ainhwe hours. The storm flooded several
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homes and basements and trapped some motorists in their cars and floodwaters reached car window
level. Multiple water rescues took place in the area, with water still several feet high in places the next
day (NOAA NCEI, 2021).

In May 2019, severe storms caused widespread flooding throughout Butler County. Zelienople Borough
was hit especially hard, with a total of four to five inches accumulating in just a few hours.
Connoqunessing Creek crested at just over 15.3 feet due tetthien; based on historical data going

back to the early 1920s this was the Highest crest on record for the creek. Little Buffalo Creek also
produced flood waters in the County. Flooding was reported along several roadways, and basement
flooding was rgorted in Zelienople and Evans City Boroughs. Over $10 million in damage were reported
for just two days of storms (NOAA NCEI, 2021).

Table 4.3.31 Flood and Flash Flood Events Reported to the NCDC through April 2021 (NOAA NCEI,
2021)
COST OF
DATE TYPE LOCATION DAMAGES
1/19/1996 Flash Flood Harmony Borough $1,300,000
2/28/1996 Flash Flood Harmony Borough $0
3/20/1996 Flash Flood Fernway (Cranberry Township) $5,000
6/18/1996 Flash Flood Butler Township $0
6/19/1996 Flash Flood Butler Township $0
6/24/1996 Flash Flood Slippery Rock $0
12/12/1996 Flash Flood Middle Lancaster (Lancaster Township) $0
5/25/1997 Flash Flood Butler Township $100,000
1/23/1999 Flash Flood Northwest portion of Butler County $0
4/9/1999 Flash Flood Leasureville (Winfield Township) $0
8/23/2000 Flash Flood Criders Corners (Cranberry Township) $0
3/26/2002 Flood Butler County $5,000
8/12/2002 Flash Flood Zelienople Borough $10,000
6/12/2003 Flash Flood Sarver (Buffalo Township) $0
6/13/2003 Flash Flood Butler Township $0
7/127/2003 Flash Flood Harrisville Borough $0
8/8/2003 Flash Flood Zelienople Borough $0
8/10/2003 Flash Flood Cherry Valley Borough $0
8/26/2003 Flash Flood West Sunbury Borough $0
9/1/2003 Flash Flood Chicora Borough $0
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11/19/2003 Flash Flood Sarver (Buffalo Township) $0
Table 4.3.31 Flood and Flash Flood EveriReported to the NCDC through April 2021 (NOAA NCEI,
2021)

COST OF
DATE TYPE LOCATION DAMAGES
12/10/2003 Flash Flood Cooperstown (MiddIsex Township) $0
1/4/2004 Flood Butler County $0
2/6/2004 Flood Butler County $10,000
5/22/2004 Flood, Flash Flood | Butler County $8,000
6/15/2004 Flash Flood Harmony Borough $0
6/17/2004 Flash Flood Sarver (Buffalo Township) $20,000
7/18/2004 Flood Butler County $0
7/26/2004 Flood Butler County $0
8/21/2004 Flood Butler County $15,000
8/28/2004 Flood Butler County $0
9/8/2004 Flood Butler County $50,000
9/17/2004 Flood Butler County $3,100,000
1/6/2005 Flood Butler County $100,000
7/17/2005 Flood Butler County $30,000
6/25/2006 Flash Flood Cabot (Unincorporated Area) $0
6/2/2007 Flash Flood Butler Township $5,000
Butler Township, Evans City Borough, Zelieng
8/20/2007 Flash Flood | o P ty g $200 000
3/5/2008 Flood Evans City Borough $25,000
6/2/2010 Flood Butler Junction $25,000
St. Joe (Donegal Township), Middle
8/14/2010 Flash Flood Lancaster (Lancaster Township), ButlerGraha
Airport (Butler Township) $125,000
12/1/2010 Flood Zelienople Borough $150,000
2/28/2011 Flood Homeacre (Butler Township) $75,000
3/11/2011 Flood Zelienople Borough $5,000
2/10/2013 Flash Flood ?(g)vr:r]e;](‘}:)e) (Butler Township), Boyers (Marion 560,000
8/28/2013 Flood Chicora Borough, Bruin Borough $0
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9/11/2013 Flood Lardintown (Clinton Township) $5,000
6/23/2014 Flood Meridian Census Designated Place $3,000
6/24/2014 Flood East Butler Borough $3,000
6/25/2014 Flood Renfrew (Penn Township) $2,000
3/14/2015 Flood Eidenau (Jackson Township) $0
Jacksville (Worth Township), Coaltown (Che
6/15/2015 Flash Flood Township)( ) ( $3.000
6/16/2015 Flood Zelienople Borough $5,000
Table 4.3.31 Flood and Flash Flood Events Reported to the NCDC through April 2021 (NOAA NCElI,
2021)
COST OF
DATE TYPE LOCATION DAMAGES
71512017 Flash Flood Homeacre (Butler Township) $0
71612017 Flood Zeno (Concord Township) $0
7123/2017 Flash Flood Bonsu (Allegheny Township) $0
oo | panro | SMeradan e e, |
ooy | manoon | Peomen Moo ouer T
2/15/2018 Flood Whitestown (Prospect Borough) $0
Butler-Graham Airport (Butler Township),
2/16/2018 Flood Butler City, Eidenau (Jackson Township),
Windward Heights (Butler Township) $0
7/2/2018 Flash Flood Zelienople Borough $1,500
9/10/2018 Flood Eidenau (Jackson Township) $10,000
saoois | oo | SRl B0 e eskeon T
Eidenau (Jackson Township), ButlerGraham
5/29/2019 Flood Airport (Butler Township), Evans City Borough
$5,014,000
71412019 Flash Flood Bruin Borough $10,000
6/27/2020 Flash Flood Jefferson Center (Jefferson Township) $0
TOTAL COY $15,595,500
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Congress established the NFIP in 1968 to help control the growing cost of federal disaster relief. The
NFIP is administered by the Federal Emergency Management Agency (FEMA), part of the U.S.
Department of Homeland Security. The NFIP offers federally ddtd@d insurance in communities that
adopt and enforce effective floodplain management ordinances to reduce future flood losses.

The NFIP identifies properties that experience frequent flooding. Floods are the most common and

costly natural catastrophe. In terms of economic disruption, property damage, and loss of life, floods are

Gyl i dzNB @ay S/ dRA0AS NI (i S NID € od Dsuiddcelikaimibst e¥er adallaflz undet 2

industrya G F YRFNR K2YS24ySNR& YR NBYUGSNRa LRtAOASAD ¢F
against loss to flood is to purchase flood insurance through the NFIP.

Since 1983, the chief means of providing flood insurance coverage has been a cooperative venture of FEMA
and the private insurance industry known as the Write Your Own (WYQ) Program. This partnership allows
qualified property and casualty insurancecomf@@ai (12 G oNARGSeé OS60GKIFG AaX Aaadz
Standard Flood Insurance Policy under their own names.

Today, nearly 60 WYO insurance companies issue and service the NFIP under their own names (FEMA,
2021c). More than 4.9 million federal flood insurance policies are in force. These policies represent $1.3
trillion in flood insurance coverage for homeowneiemters, and business owners throughout the

United States and its territories. As of July 2021, Pennsylvania had a total of 49,966 policies in force
across the state, 498 of which were in Butler County (FEMA, 2021d).

The NFIP provides flood insurance to individuals in communities that are members of the program.
Membership in the program is contingent on the community adopting and enforcing floodplain

management and development regulations. The NFIP is based on threaugl participation of
O2YYdzyAtiASa 2F it araiSao Ly GKS 02y ivhdherar¥ (KA A
incorporated city, town, township, borough, or village, or an unincorporated area of a county or Qarish

that has legal autbrity to adopt and enforce floodplain management ordinances for the area under its
jurisdiction.

National Flood Insurance is available only in communities that apply for participation in the NFIP and

agree to implement prescribed flood mitigation measures. Newly participating communities are admitted

G2 0KS bCLt Qa 9YSNHSYyY Oeédzyt ANPATSNE VjddzAaCR|&f (@ 257 NI/K SGaLINPOr22
Program.

¢KS 9YSNHSyOe tNRBANYY Aa GKS AyAdGArf LKFIaAS 2F | O
20t 3A2FSNYYSyGaQa FFaANBSAy3d (2 FR2LG ol arald Ft22RL
property owners to buy modest amounts of flood insaca coverage. In return for agreeing to adopt

more comprehensive floodplain management measures, an Emergency Program community can be
GLINBY2GSR¢ G2 GKS wS3dzZA NIt NRINIYD [20Ff LI2fAOeK?2
amounts of flood insunace coverage. All participating municipalities in Butler County are in the Regular
Program.

77



BUTLERCOUNTY2021 HAZARD MITIGATION PLAN UPDATE
.

The minimum floodplain management requirements include:

Review and permit all development in the SFHA;

Elevate new and substantially improved residential structures at or above the base flood elevation;
Elevate or dry floodproof new and substantially improved-nesidential structures;

Limit development in floodways;

Locate or construct all public utilities and facilities to minimize or eliminate flood damage; and

To I To I o

A Anchor foundation or structure to resist floatation, collapse, or lateral movement.

Table 4.3.2 below indicates municipal participation in the NFIP. All but five municipalities are actively
participating in the NFIP. Those not participating are Cherry Valley Borough, Fairview Borough, Portersville
Borough, Seven Fields Borough, and \W&sibury Borough.

Table 4.3.22 Butler County National Flood Insurance Program Participation

PARTICIPATION INITIAL FIRM CURRENT EFFECTIVE
COMMUNITY STATUS cIb IDENTIFIED MAP DATE
Adams Township Participating 421415 4/17/1989 8/2/2018
Allegheny Township Participating 422341 5/1/1985 8/2/2018
Brady Township* Participating 422241 6/19/1985 8/2/2018
Bruin Borough* Participating 420211 5/1/1985 8/2/2018
Buffalo Township Participating 421416 1/18/1984 8/2/2018
Butler, City of Participating 420212 4/17/1978 8/2/2018
Butler Township Participating 421138 7/3/1978 8/2/2018
Callery Borough Participating 420213 4/17/1989 8/2/2018
Center Township Participating 421417 6/19/1989 8/2/2018
Cherry Township* Participating 422682 5/1/1985 8/2/2018
Cherry Valley Borough Not participating | 422342 8/2/2018 8/2/2018
Chicora Borough* Participating 420214 8/10/1979 8/2/2018
Clay Township* Participating 422343 5/1/1985 8/2/2018
Clearfield Township* Participating 422344 4/17/1985 8/2/2018
Clinton Township* Participating 422345 12/11/1981 8/2/2018
Concord Township* Participating 422346 5/1/1985 8/2/2018
gg:‘onuogqhieness'”g Participating | 421413 8/2/2018 8/2/2018
$(())Vr\1,rr11<;ﬂiupine33|ng Participating | 421418 9/1/1986 8/2/2018
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Cranberry Township Participating 421217 4/1/1982 8/2/2018
Donegal Township* Participating 422347 2/15/1985 8/2/2018
East Butler Borough Participating 420215 3/18/1991 8/2/2018
Eau Clair Borough Participating 422348 10/26/1976 N/A

Evans City Borough Participating 420216 5/4/1989 8/2/2018
Fairview Borough Not participating | 422685 8/2/2018 8/2/2018
Fairview Township* Participating 422603 9/1/1986 8/2/2018
Forward Township Participating 421419 6/19/1989 8/2/2018
Franklin Township* Participating 422350 2/15/1985 8/2/2018
Harmony Borough Participating 420217 5/4/1989 8/2/2018
Harrisville Borough* Participating 422351 6/30/1976 8/2/2018
Jackson Township Participating 421420 9/15/1989 8/2/2018

Table 4.3.32

COMMUNITY

PARTICIPATION
STATUS

CID

Butler County National Flood Insurance Program Participation

INITIAL FIRM
IDENTIFIED

CURRENT EFFECTIVE
MAP DATE

Jefferson Township* Participating 421421 2/15/1985 8/2/2018
Karns City Borough* Participating 420218 2/15/1985 8/2/2018
Lancaster Township* Participating 421422 5/1/1986 8/2/2018
Marion Township* Participating 420219 6/8/1984 8/2/2018
Mars Borough Participating 420220 5/4/1989 8/2/2018
Mercer Township* Participating 422352 6/8/1984 8/2/2018
Middlesex Township Participating 421229 12/1/1983 8/2/2018
Muddy Creek Township* | b icinating | 422353 4/17/1985 8/2/2018
Oakland Township Participating 422354 4/17/1985 8/2/2018
Parker Township* Participating 421219 9/1/1986 8/2/2018
Penn Township Participating 421241 8/15/1989 8/2/2018
Petrolia Borough Participating 420221 12/5/1989 8/2/2018
Portersville Borough Not participating | 422355 8/2/2018 8/2/2018
Prospect Borough* Participating 422356 2/15/1985 8/2/2018
Saxonburg Borough Participating 422357 4/17/1985 8/2/2018
Seven Fields Borough Not participating | 422683 8/2/2018 8/2/2018
Slippery Rock Borough Participating 421414 8/2/2018 8/2/2018
Slippery Rock Township*| - 5 icinating | 420222 9/1/1986 8/2/2018

79



BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

.
Summit Township Participating 422358 2/15/1985 8/2/2018
Valencia Borough Participating 420223 5/4/1989 8/2/2018
Venango Township* Participating 422359 5/1/1985 8/2/2018
Washington Township* Participating 420224 2/15/1985 8/2/2018
West Liberty Borough* Participating 420225 9/1/1986 8/2/2018
West Sunbury Borough | Not participating | 422684 8/2/2018 8/2/2018
Winfield Township* Participating 421225 5/1/1986 8/2/2018
Worth Township* Participating 421425 9/1/1986 8/2/2018
Zelienople Borough Participating 420226 6/17/1986 8/2/2018
*Note: No elevation determinedAll Zone A, C, and X
**Note: Eau Claire does not have flood maps as there is no waterway in the municipality. All Zones ar
X so there is no published FIRM.

LY FTRRAGAZ2YZ wS3dzE I NJt NEPANIFY O2YYdzyAGASE NB St A3
System (CRS). Under the CRS, policyholders can receive premium discounts of 5 to 45 percent as their cities
and towns adopt more comprehensive flood mitiiget measures. To date, no municipalities in Butler

County participate in the CRS.

Information on NFIP premiums and coverage, prior claims, and substantial damage claims provide
additional information on past flood occurrences. Table 438shows this information for each community
in Butler County.

Table 4.3.33 Butler County National Flood Insurance Program Participation

TOTAL SUBSTANTIAL

COMMUNITY PC::%CRIEE IN TOC':I'QI\_/EPRRECI\;/IIIEUM Ciilli)llz AMOUNT OF DAMAGE

PAID CLAIMS CLAIMS
Adams Township 23 $6,096,333 2 $ 9,995 0
Allegheny Township 0 $0 7 $28,558 0
Brady Township 3 $422,685 0 $0 0
Bruin Borough 2 $350,732 1 $3,028 0
Buffalo Township 10 $2,235,669 13 $106,081 0
Butler, City of 109 $15,733,950 107 $762,662 3
Butler Township 13 $3,678,103 11 $10,481 0
Callery Borough 2 $455,719 0 $0 0
Center Township 5 $386,986 9 $54,636 0
Cherry Township 3 $297,335 1 $0 0
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Cherry Valley Borough

Not participating

Chicora Borough 0 $0 5 $26,540 2
Clay Township 1 $350,442 0 $0 0
Clearfield Township 0 $0 0 $0 0
Clinton Township 4 $616,663 12 $52,349 0
Concord Township 2 $168,513 2 $2,947 0
Connoquenessing Boroug 1 $175.349 0 0 0
$§Vr\‘122ﬂi‘;e”ess'”g 2 $267,359 2 $18,455 0
Cranberry Township 61 $15,031,812 19 $93,920 1
Donegal Township $342,088 $1,372 0
East Butler Borough 1 $171,751 $139 0
Eau Clair Borough $0 $0 0
Evans City Borough 45 $9,048,857 119 $1,451,050 12
Fairview Borough Not participating

Fairview Township 2 $182,713 1 $0 0
Forward Township 23 $3,891,612 142 $1,844,382 17
Franklin Township 2 $700,936 0 $0 0
Harmony Borough 24 $3,273,577 59 $1,877,832 11
Harrisville Borough 0 $0 0 $0 0
Jackson Township 19 $3,621,565 158 $2,075,280 39
Jefferson Township 7 $1,299,656 6 $60,385 0

Table 4.3.33

COMMUNITY

Butler County National Flood Insurance Program Participation

POLICIES IN TOTAL PREMIUM PRIOR

FORCE

COVERAGE

CLAIMS

TOTAL
AMOUNT OF
PAID CLAIMS

SUBSTANTIAL
DAMAGE
CLAIMS

Karns City Borough 0 $0 0 $0 0
Lancaster Township 5 $880,682 10 $223,797 2
Marion Township 4 $524,510 9 $130,361 2
Mars Borough 4 $1,146,656 9 $151,708 0
Mercer Township 1 $28,121 7 $120,949 3
Middlesex Township 15 $4,296,302 5 $14,034 0
Muddy Creek Township 2 $420,734 0 $0 0
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Oakland Township 1 $210,406 3 $11,077 0
Parker Township 0 $0 0 $0 0
Penn Township 12 $2,085,701 38 $402,636 5
Petrolia Borough 0 $0 4 $222,867 2
Portersville Borough Not participating
Prospect Borough 0 $0 2 $79,656 1
Saxonburg Borough 2 $700,442 0 $0 0
Seven Fields Borough Not participating
Slippery Rock Borough 1 $42,189 4 $19,871 1
Slippery Rock Township 23 $3,970,397 26 $183,066 4
Summit Township 6 $1,898,911 7 $47,756 0
Valencia Borough 0 $0 4 $1,674 0
Venango Township 1 $175,428 0 $0 0
Washington Township 0 $0 1 $2,906 0
West Liberty Borough 1 $165,281 3 $1,583 0
West Sunbury Borough Not participating
Winfield Township 3 $323,474 19 $260,405 1
Worth Township 16 $1,581,088 27 $543,672
Zelienople Borough 33 $13,862,523 60 $3,569,429
TOTAL 498 $101,113,250 918 $14,457,544 116

In addition to past flood events, the NFIP identifies properties that experience frequent flooding and can

be used to determine areas of higher risk. These properties are identified through the NFIP when they

receive more than one payment for flood damagé&be NFIP defines a Repetitive Loss (RL) property as

Glye AyadaNrofS odAfRAYI F2N gKAOK (g2 2N Y2NB Of |
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define a RL property as a structure that:

A Is covered by a contract for flood insurance made available under the NFIP; and
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A Has incurred floodgelated damage on two occasions, in which the cost of the repair, on the
average, equaled or exceeded 25 percent of the market value of the structure at the time of each
such flood event; and

A At the time of the second incidence of floodlated damage, the contract for flood insurance
contains increased cost of compliance coverage (ICC). (Note: Homes are eligible for ICC coverage
after the first loss, however the cost for ICC is part of alcd).

' yRSNJ C9a! Q& la! 3INIyd LINRPANIYas: | {SOSNB wSLISGAG

A Is covered under a contract for flood insurance made available under the NFIP; and

A Has incurred flood related damage (i) For which four or more separate claims payments have been
made under flood insurance coverage with the amount of each such claim exceeding $5,000, and
with the cumulative amount of such claims payments exceeding $20@(Q(ii) For which at least
two separate claims payments have been made under such coverage, with the cumulative amount
of such claims exceeding the market value of the insured structure.

As of July 2021, there were 58 repetitive loss properties in Butler County, with 11 located in Jackson
Township. Table 4.3:8 shows the number of repetitive loss properties by municipality. Property type
was not included with this data.

Table 4.3.4 NFIP Repetitive Loss Properties in Butler County by Municipality

REPETITIVE LOS NUMBER OF TOTAL LOSSES P

MUNICIPALITY PROPERTIES LOSSES

Buffalo Township 2 6 $30,873.67
Butler City 3 9 $31,348.86
Chicora Borough 1 2 $5,934.45

Evans City Borough 6 19 $210,442.63
Forward Township 6 18 $191,923.43
Harmony Borough 7 20 $499,636.53
Jackson Township 11 34 $580,984.19
Jefferson Township 1 2 $14,732.34
Lancaster Township 1 2 $23,939.69
Middlesex Township 1 2 $9,222.64

Penn Township 6 13 $142,848.72

Table 4.3.4 NFIP Repetitive Loss Properties in Butler County by Municipality

REPETITIVE LOS NUMBER OF TOTAL LOSSES P

MUNICIPALITY

PROPERTIES LOSSES

Prospect Borough 1 2 $79,655.82
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Slippery Rock Township 1 $7,017.91
Summit Township 1 $16,484.03
Worth Township 2 $118,724.36
Zelienople Borough 4 13 $1,261,256.65
TOTAL 54 150 $3,225,025.92

Table 4.3.% details the number of severe repetitive loss properties by municipality. According to FEMA,
Ftf AaAE &aSOSNB NBLISIAGAGS f2aa LINRMEANEBO®E Ay . dzif
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Table 4.3.3% NFIP Severe Repetitive Ld3soperties in Butler County by Municipality

SEVERE

MUNICIPALITY REPETITIVE LOS NL:_I\(/)II:IZF;;)F TOTAL LOSSES F
PROPERTIES
Center Township 1 5 $44,236.89
Evans City Borough 3 16 $324,350.54
Forward Township 8 89 $887,116.54
Jackson Township 4 11 $330,613.56
Slippery Rock Township 1 3 $111,667.26
TOTAL 17 124 $1,697,984.79

4.3.3.4. Future Occurrence

Ly GGKAa LIXIFYyY G4KS GSNY a{LISOAIFf Cft22R | ITFNR ! NBI
under consideration is identified on the FIRM as having at leagieacent chance of flooding in any

given year. Historically, the area with oércent chance of flooding in any given year has been called the
GMRBIF N FE22RLI FAYE 2N G§KS épérder Ehanted opfldoding infayyRiver KS | N
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will be a flood only every 100 or 500 years respectively, they are not used in this plan.ahae012
percentannualchancefloods are delineated on the Butler County FIRM. Areas subject to 2 pesraht

10 percentannualchancesvent are not shown on FIRMs, however, water surface elevations associated

with these events are included in the flood source profiles contained in the FIS Report. The most recent

FIS for each County in Pennsylvania is available from the FEMA Map Service Cente
(https://msc.fema.gov/portal/homé.

Table 4.3.% below shows a range of flood recurrence intervals and associated probabilities of

occurrence.
Table 4.3.%6 Recurrence intervals and associated probabilities of occurrence (USGS, 2021b)
RECURRENCE INTERVAIl CHANCE OF OCCURRENCE IN ANY GIVEN YEAR (%)
10 year 10
50 year 2
100 year 1
500 year 0.2

In Butler County, flooding occurs commonly and can occur during any season. However, the possibility of
flooding is greatly reduced during the winter months. Although most severe floods are attributable to
rainfall alone, the spring floods can be compoudds snowmelt and moving ice. The major floods in the
late summer and fall are often associated with tropical storms moving up the Atlantic coastline. Within
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the flood-susceptible areas in Butler County, it is expected that the character of flooding will remain
essentially unchanged from what has been experienced for many years. However, some increase in the
severity and frequency of flooding may result dugtanned or recent development within the

floodplains of the various streams, as well as increased intensity and frequency of rain events. Therefore,
the future occurrence of floods in Butler County can be characterizéilledgas defined by the Risk

Facbr Methodology probability criteria (see Table 441

4.3.3.5. Vulnerability Assessment

Flooding can lead to property loss as well as to loss of life. Flooding damages structures, including homes
and businesses, vehicles, and infrastructure, including roadways. People who are surrounded by flood
waters may at some point require evacuatioragihg their lives and the lives of rescuers in danger.

Flooding can disrupt the operation of businesses and schools. Recovery from flood damages can be time
consuming and costly.

Flood vulnerability is described in terms of what community assets, structures, and infrastructure are
situated in locations where flooding is anticipated. For purposes of assessing vulnerability, this plan
focuses on those that are located within the SFHRkase note that while other floods are possible,
information about the extent and depths for the flood frequencies likely to be seen in this floodplain are
available for all municipalities countywide, thus providing a consistent basis for analysis. Floo
vulnerability maps for each applicable local municipality, showing the SFHA, addressable structures,
critical facilities, and transportation routes within it, are included in Appendix D. These maps were
created using FEMA Countywide data from the curedféctive FIRMS. Due to sensitive information in
Appendix D, this appendix is not available to the public.

5SAaLIAGS GKS FILO0G GKIFIG pu 2F . dzif SNJ/ 2dzyi@Qad pt1 Yadz
Program (NFIP), communities need to strengthen floodplain management by reviewing current codes and
ordinances and by strongly enforcing their flocaiplcodes on new development to avoid aggravating

further flooding.

The flood hazard vulnerability assessment for the County focused on the community assets that are
located in the 1% chance floodplain. While greater and smaller floods are possible, information about
the extent and depth for the 1% chance floodplain isilatde in a similar format for all 57 Butler County
municipalities, providing a consistent basis for analysis. The 2010 population in the SFHA was calculated
by selecting the 2010 census block centroids that intersect the hazard areas, resulting in an
approximation of populations living near the SFHA. Address points and critical facilities points were used
to calculate building and critical facilities vulnerability.

Table 4.3.37 shows the structures, critical facilities, and populations located in the SFHA. There are
1,346 structures in the SFHA countywide (2% of all structures).

Evans City Borough, Harmony Borough and Worth Township have the highest proportion of structures in
the SFHA. Evans City Borough is the only municipality with critical facilities in the SFHA. The municipalities
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with the highest proportion of the population in the SFHA are Evans City Borough, Harmony Borough and
Butler City.

When looking at structures by property type, shown in Table 483tBe majority of vulnerable structures
are unsurprisingly residential in nature, followed by commercial uses. A complete listing of critical facilities is

in Appendix E.

Additional information on flood vulnerability and losses in Butler County, including the 1%arianae

Ft22R S@oSyiG NBadzZ G6a FTNRBY I TdAs C9al Qa ft2aa Saday
Estimates.

87



N BUTLEFC OUNTY2021 HAZARD MITIGATION PLAN UPDATE

Table 4.3.37 Community Flood Vulnerability in Butler County
TOTAL PERCENT TOTAL TOTAL PERCENT TOTAL PERCENT
MUNICIPALITY TOTAL STRUCTURES STRUCTURES CRITICAL SRERR [ ERIITEE | ST ISRl | [FOIE T POPULATION
STRUCTURE IN SFHA IN SFHA FACILITIES FACILITIES FACILITIES 2010 IN SFHA IN SEHA
IN SFHA IN SFHA POPULATION

Adams Township 6,126 14 0% 25 0 0% 12,401 17 0%
Allegheny Township 414 1 0% 1 0 0% 738 0 0%
Brady Township 661 23 3% 0 0% 1,310 28 2%
Bruin Borough 245 12 5% 0 0% 524 13 2%
Buffalo Township 3,336 9 0% 0 0% 7,773 14 0%
Butler, City 5,933 475 8% 18 0 0% 3,757 1,003 7%
Butler Township 7,644 4 0% 44 0 0% 7,248 5 0%
Callery Borough 168 3 2% 4 0 0% 394 6 2%
Center Township 3,788 10 0% 5 0 0% 7,898 14 0%
Cherry Township 570 12 2% 2 0 0% 1,106 17 2%
Cherry Valley Borough 42 0 0% 0 0 0% 66 0 0%
Chicora Borough 473 2 0% 5 0 0% 1,043 0 0%
Clay Township 1,202 0 0% 3 0 0% 2,703 0 0%
Clearfield Township 1,096 3 0% 1 0 0% 2,717 6 0%
Clinton Township 1,351 14 1% 1 0 0% 3,254 26 1%
Concord Township 749 2 0% 1 0 0% 1,505 4 0%
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Table 4.3.37 Community Flood Vulnerability in Butler County
Connoquenessing
352 0 0% 2 0 0% 532 0 0%

Borough
Connoquenessing

. 2,146 1 0% 4 0 0% 4,166 2 0%
Township
Cranberry Township 12,665 19 0% 21 0 0% 8,648 34 0%

MUNICIPALITY

TOTAL
STRUCTURE

TOTAL

PERCENT
STRUCTURES STRUCTURES

IN SFHA IN SFHA

TOTAL
CRITICAL
FACILITIES

TOTAL
CRITICAL

IN SFHA

PERCENT
CRITICAL
FACILITIES FACILITIES
IN SFHA POPULATION

TOTAL
ESTIMATED POPULATION
IN SFHA

2010

PERCENT

POPULATION

IN SFHA

Donegal Township 765 1% 2 0 0% 1,930 20 1%
East Butler Borough 331 1% 3 0 0% 732 0 0%
Eau Claire Borough 163 0% 2 0 0% 316 0 0%
Evans City Borough 776 130 17% 6 3 50% 1,798 265 15%
Fairview Borough 80 0 0% 1 0 0% 198 0 0%
Fairview Township 951 1 0% 2 0 0% 2,208 3 0%
Forward Township 1,325 67 5% 3 0 0% 2,531 95 4%
Franklin Township 1,280 1 0% 1 0 0% 2,620 0 0%
Harmony Borough 459 60 13% 3 0 0% 853 100 12%
Harrisville Borough 380 0 0% 4 0 0% 897 0 0%
Jackson Township 2,422 127 5% 7 0 0% 3,865 99 3%
Jefferson Township 2,103 7 0% 5 0 0% 5,504 17 0%
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Table 4.3.37 Community Flood Vulnerability in Butler County

Karns City Borough 111 0 0% 1 0 0% 209 0 0%
Lancaster Township 1,346 9 1% 3 0 0% 2,708 12 0%
Marion Township 621 7 1% 2 0 0% 1,514 13 1%
Mars Borough 541 0 0% 2 0 0% 1,699 0 0%
Mercer Township 560 0 0% 2 0 0% 1,548 0 0%
Middlesex Township 3,046 13 0% 6 0 0% 5,534 22 0%
Muddy Creek Township 1,144 3 0% 4 0 0% 2,386 3 0%
Oakland Township 1,282 6 0% 3 0 0% 2,987 7 0%
Parker Township 359 3 1% 1 0 0% 928 7 1%

TOTAL PERCENT TOTAL ;ﬁITA:L PER||QTC| EZT = Il(li/lTAATLED POPULATION PERCENT
MUNICIPALITY stRucTURe STRUCTURES STRUCTURES. CRITCAL | 10l me caciiimes  ao0  msrra | POPULATION
IN SFHA IN SFHA POPULATION

Penn Township 2,281 30 1% 8 0 0% 5,071 57 1%
Petrolia Borough 125 4 3% 2 0 0% 152 6 4%
Portersville Borough 146 0 0% 2 0 0% 235 0 0%
Prospect Borough 566 0 0% 3 0 0% 1,169 0 0%
Saxonburg Borough 784 0 0% 5 0 0% 1,525 0 0%
Seven Fields Borough 1,227 0 0% 1 0 0% 2,801 0 0%
Slippery Rock Borough 1,240 0 0% 13 0 0% 3,664 0 0%
Slippery Rock Township 1,904 119 6% 8 0 0% 5,639 129 2%
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Table 4.3.37 Community Flood Vulnerability in Butler County

Summit Township 2,018 12 1% 5 0 0% 4,884 11 0%
Valencia Borough 266 1 0% 0 0 0% 625 1 0%
Venango Township 433 0 0% 1 0 0% 937 0 0%
Washington Township 644 0 0% 2 0 0% 1,300 0 0%
West Liberty Borough 157 8 5% 0 0 0% 340 8 2%
West Sunbury Borough 103 0 0% 0 0 0% 192 0 0%
Winfield Township 1,335 11 1% 1 0 0% 3,533 30 1%
Worth Township 790 79 10% 2 0 0% 1,637 50 3%
Zelienople Borough 1,853 37 2% 3 0 0% 4,000 55 1%
TOTAL 84,878 1,346 2% 265 3 1% 188,452 2,199 1%
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Table 4.3.38 Structures in the SFHA by Land Use Type

MUNICIPALITY

MIXEDUSE
INDUSTRIAL
RECREATION
RESIDENTIAL
UNKNOWN
VACANT

COMMERCIAL

i -l
o <
) O
= o
) w
O =
o =
(U] (@]
< o

INSTITUTIONAL
TRANSPORTATION

Adams Township 0 5 0 5 0 0 0 0 0 0 0 13
Allegheny Township 0 1 0 0 0 0 0 0 0 0 0 1
Brady Township 0 0 0 0 0 0 1 20 0 0 0 2 23
Bruin Borough 0 0 0 0 0 0 0 12 0 0 0 0 12
Buffalo Township 2 0 0 0 0 0 0 7 0 0 0 0 9
Butler, City 0 50 10 0 1 0 0 398 0 1 0 15 475
Butler Township 0 1 0 0 0 0 0 2 0 0 0 0 3
Callery Borough 0 0 0 0 0 0 0 2 0 0 0 1 3
Center Township 0 1 0 0 0 0 0 6 0 0 0 3 10
Cherry Township 1 0 0 0 0 0 0 10 0 0 0 1 12
Cherry Valley Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Chicora Borough 0 0 0 0 0 0 0 2 0 0 0 0 2
Clay Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Clearfield Township 0 2 0 0 0 0 0 0 0 0 0 1 3
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Table 4.3.38 Structures in the SFHA by Land Use Type
Clinton Township 7 0 0 0 0 0 0 7 0 0 0 0 14
Concord Township 0 0 0 0 0 0 0 2 0 0 0 0
Connogquenessing Borough 0 0 0 0 0 0 0 0 0 0 0 0
Connogquenessing Township 1 0 0 0 0 0 0 0 0 0 0 0
Cranberry Township 0 5 0 0 2 0 0 11 0 0 1 0 19

w — - zt' - = El =2 E
> S | 348 = 2 S = 5 2 )
= o e 2 » ) < = = b= <
) o u o =) = o = < < >
MUNICIPALITY o 2 2x 2 = 5 5 = =
Q O o % o o a
< (&) (®) = 2
- <
o
|_
Donegal Township 0 0 0 0 0 0 2 0 0 0 1
East Butler Borough 0 0 0 0 0 0 0 0 0 0 0
Eau Claire Borough 0 0 0 0 0 0 0 0 0 0 0
Evans City Borough 0 35 4 1 2 0 0 83 0 0 1 4 130
Fairview Borough 0 0 0 0 0 0 0 0 0 0 0 0
Fairview Township 0 0 0 0 0 0 1 0 0 0 0 1
Forward Township 9 11 0 0 1 0 0 37 0 0 0 9 67
Franklin Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Harmony Borough 0 10 0 0 0 0 0 50 0 0 0 0 60
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Table 4.3.38 Structures in the SFHA by Land Use Type
Harrisville Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Jackson Township 22 21 1 2 1 0 3 70 0 0 0 6 126
Jefferson Township 1 0 0 0 0 0 0 6 0 0 0 0 7
Karns City Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Lancaster Township 2 0 0 0 0 0 0 7 0 0 0 0 9
Marion Township 0 1 0 0 1 0 0 4 0 0 0 1 7
Mars Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Mercer Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Middlesex Township 0 5 0 0 0 0 0 8 0 0 0 0 13
Muddy Creek Township 0 0 0 0 0 0 1 2 0 0 0 0 3

INDUSTRIAL
UNKNOWN
VACANT

MUNICIPALITY

MIXEDUSE
RECREATION
RESIDENTIAL

COMMERCIAL

(W) -
o <
= <
- &
5' w
O =
o =
(U] (@)
< (@)

INSTITUTIONAL

TRANSPORTATION

Oakland Township 0 2 0 0 0 0 0 0 0 0 0

Parker Township 0 0 0 0 0 0 0 0 0 0 0 3
Penn Township 1 2 0 0 0 0 0 27 0 0 0 0 30
Petrolia Borough 0 1 0 1 0 0 0 0 0 0 0 1 3
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Structures in the SFHA by Land Use Type
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Portersville Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Prospect Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Saxonburg Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Seven Fields Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Slippery Rock Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Slippery Rock Township 2 1 0 0 0 0 0 108 0 0 0 8 119
Summit Township 0 3 0 1 0 0 0 8 0 0 0 0 12
Valencia Borough 0 1 0 0 0 0 0 0 0 0 0 0 1
Venango Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Washington Township 0 0 0 0 0 0 0 0 0 0 0 0 0
West Liberty Borough 0 0 0 0 0 0 0 8 0 0 0 0 8
West Sunbury Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Winfield Township 0 0 0 1 0 0 0 10 0 0 0 0 11
Worth Township 0 17 0 0 0 0 0 55 0 0 0 7 79
Zelienople Borough 1 0 1 7 1 0 0 24 0 0 1 2 37

95




BUTLERCOUNTY2021 HAZARD MITIGATION PLAN UPDATE

INVOVA

ALITILN

NMONMINN

NOILVL4OdSNVYL

TVILN3IAISIY

NOILVIHO3IY

TVYNOILNLILSNI

IVIHLSNANI

ISNA3axiw
TVIDYINWINOD

TVIDHINIWOD

FHNLTINDIYOV

Structures in the SFHA by Land Use Type

Table 4.3.38
MUNICIPALITY

1,341

62

179 16 18

49

TOTAL
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Table 4.3.3 lists the number of mobile homes in each municipality and the number and percentage
that are located in special flood hazard areas. Mobile homes are significantly vulnerable to the impacts
of flooding. The highest number and percentage of iteobomes in flood hazard areas are found in
Bruin Borough (8, 28%), Summit Township (7, 3%), and Forward Township (6, 12%). Existing mobile
homes and trailer parcels within the SFHA should consider relocation to parcels not in the SFHA.

Mobile homes were identified using the land use codes and parcel data provided by Butler County.
These data provide the number of properties identified as having mobile homes, dwidgs, or

trailers on them. There was no structure data to indicate homngnmobile homes or trailers were on
each lot. There are likely multiple trailers on each property, but that data does not currently exist.

Table 4.3.20 Mobile Home Flood Vulnerability in Butler County

MUNICIPALITY

TOTAL MOBILE
MOBILE HOMES
HOMES

TOTAL

IN
SFHA

PERCENT
MOBILE
HOMES
IN SFHA

MUNICIPALITY

TOTAL

PERCENT

TOTAL MOBILE

MOBILE HOMES

HOMES I\
SFHA

MOBILE
HOMES
IN SFHA

Adams Township 134 0 0% Jackson Township 58 2 3%
Allegheny Township 55 0 0% Jefferson Township 289 0 0%
Brady Township 243 3 1% Karns City Borough 6 0 0%
Bruin Borough 29 8 28% Lancaster Township 51 3 6%
Buffalo Township 344 0 0% Marion Township 58 2 3%
Butler, City 0 0 - Mars Borough 1 0 0%
Butler Township 97 0 0% Mercer Township 53 0 0%
Callery Borough 7 0 0% Middlesex Township 155 0 0%
Center Township 278 0 0% Muddy Creek Township 385 0 0%
Cherry Township 70 0 0% Oakland Township 81 1 1%
ggfg%;’a"ey 6 0 0% | Parker Township 52 0 0%
Chicora Borough 26 0 0% Penn Township 77 1 1%
Clay Township 195 0 0% Petrolia Borough 3 0 0%
Clearfield Township 189 0 0% Portersville Borough 3 0 0%
Clinton Township 70 1 1% Prospect Borough 138 0 0%
Concord Township 163 1 1% Saxonburg Borough 62 0 0%
CB:SSOnuogqhuenessmg 5 0 0% Seven Fields Borough 0 0 -
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Connoquenessing

0 I 0
Township 283 0 0% Slippery Rock Borough 3 0 0%
Cranberry Township 603 0 0% Slippery Rock Township 87 1%
Donegal Township 43 0 0% Summit Township 212 3%

Table 4.3.20 Mobile Home Flood Vulnerability in Butler County

MUNICIPALITY

HOMES

TOTAL
TOTAL MOBILE
MOBILE HOMES
IN
SFHA

PERCENT
MOBILE
HOMES
IN SFHA

MUNICIPALITY

TOTAL
TOTAL MOBILE
MOBILE HOMES
HOMES

I\

PERCENT
MOBILE
HOMES

SEHA IN SFHA

East Butler Borough 13 0 0% Valencia Borough 1 0 0%
Eau Claire Borough 20 0 0% Venango Township 57 0 0%
Evans City Borough 25 2 8% Washington Township 87 0 0%
Fairview Borough 3 0 0% West Liberty Borough 10 0 0%
Fairview Township 73 0 0% West Sunbury Borough 3 0 0%
Forward Township 50 6 12% Winfield Township 168 1 1%
Franklin Township 170 0 0% Worth Township 47 4 9%
Harmony Borough 19 0 0% Zelienople Borough 10 0 0%
Harrisville Borough 23 0 0% TOTAL 3,236 21 1%

Hazardous material facilities located in the SFHA have special vulnerability considerations. A total of

FTAOGS KIFT I NR2dza
Two are located in Adams Township. Fairviewghip, Jackson Township, and Zelienople Borough

YIEGSNRLFf &

each have 1 hazardous material facility in the SFHA.

Table 4.3.310

NAME MUNICIPALITY

Sonneborn LLC

FIHOAEtAGASE

EPA TRI Hazmat Facilities in the SFHA

Fairview Township

Robinson Fans

Jackson Township

ATI Precision Finishing LLC

Zelienople Borough

Concast Metal Projects

Adams Township

James Austin Co.

Adams Township

NBbeibv2 Ol G SR

As a discussion within Butler County, current rainfall parameters for high volume precipitation events

that are used for engineering design may not reflect actual rainfall patterns. Per (insert source), the
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maximum expected totals are regularly exceeded. These excess rainfall events overwhelm the

engineering parameters for stormwater impoundment and cause excess siltation in local stream and

flooding in areas affected by recent housing and commercial devedogni 8 @ ¢ KA & ddzy RSNJ Sy
causes both environmental and property damage. Revising the expected maximum precipitation values

for engineering design will reduce damages and same money for communities.

There are flood mitigation projects that have recently been completed or are currently underway or

LX ' YYSR OGKNRdzZZIK2dzi . dzif SNJ / 2dzyead ! LINRP2SOG 2F y2
Run. The City of Butler is currently working witlu&aExcavating to clean out Sullivan Run for just over

$5,000. Debris in the stream has caused ongoing flooding in the municipality. The contractor will clean

out branches and trees to allow for improved water flow and volume. In 2019, a portion of StRliva

was cleared at a cost of nearly $20,000. The city anticipates a more extensive channel improvement

project along Sullivan Run to begin in Fall 2021. The upcoming project will cost around $4 million.

Officials say this will greatly reduce the frequgrmnd severity of flooding in the City of Butler (Friel,

2021).

Another project of note is in late 2019 Butler County spearheaded an effort to address stormwater
impacts and flooding in the Lower Connoquenessing Creek watershed. This became a regional
approach funded by the County, which contributed 20%, with tenipipalities providing fair share
reimbursement. The study had two specific focuses, the first to research if release rates for future
development could help mitigate some of the historical and future impacts from development. The
second focus was idemyihg specific problem areas that each municipality is experiencing from a
watershed view and provide recommendations for three doable projects to address these problems.
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4.3.4. Landslide

4.3.4.1. Location and Extent

A landslide is the downward and outward movement of skégrening soil, rock, and

vegetation reacting to the force of gravity. Landslides may be triggered by both

natural and humarcaused changes in the environment, including heavy rain, rapid

snow melt, s2epening of slopes due to construction or erosion, earthquakes, and

changes in groundwater levels. Mudflows, mudslides, rockfalls, rockslides, and rock
topples are all forms of a landslide.

Landslides occur primarily in colluvial (loose) soil and old landslide debris on steep slopes. Steep mountain
slopes across the state have experienced debris avalanches associated with extreme rainfabhrer rain

snow events. Glacial and gladiake sedinents underlie stream bank and lake bluff slumps and other

failure areas across the northern part of the state.

Landslides usually occur in areas of Butler County with moderate to steep slopes and during high
precipitation. Many slope failures are associated with precipitation evepeyiods of sustained above
average precipitation, specific rainstorms, or snowneekents. Areas experiencing erosion, decline in
vegetation cover, and earthquakes are also susceptible to landslides. Human activities that contribute to
slope failure include altering the natural slope gradient, increasing soil water content, and rgmovin
vegetation cover. The geologic instabilities that cause landslides to occur are often exacerbated by
highway projects in which the earth is cut, and soil is loosened.

USGS identifies Butler County as falling into two zones of landslide susceptibility and incidence. The
southern half of the County falls in tihéigh Incidenceone, meaning the area has a high incidence of
occurrence. The northern half of the County falls into tlesv Incidence/High Susceptibildyne,

meaning the area has a high susceptibility to landslides with a low incidence of occurrence. Refer to
Appendix k Medium and Low Risk Natural Hazards to see a map of these zones.

4.3.4.2. Range of Magnitude

Landslide velocity can vary from rapid to slow, and the amount of material moving in a landslide can
range from a relatively small amount to a large amount. Landslides can include falling, sliding, or flowing
of rocks and soil or a combination of these@liént types of motion.

The impact of landslides on the environment depends on the size and specific location of the event. In
general, impacts include:

Changes to topography

Damage or destruction of vegetation

Potential diversion or blockage of water in the vicinity of streams, rivers, etc.
Increased sediment runoff both during and after event

To Do To I
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Landslides cause damage to transportation routes, utilities, and buildings and create travel delays and
other side effects. Fortunately, deaths and injuries due to landslides are rare in Pennsylvania. Almost all
of the known deaths due to landslides hawxorred when rockfalls or other slides along highways have
involved vehicles. Storm induced debris flows are the only other type of landslide likely to cause death
and injuries. As residential and recreational development increases on and near steep malopas,

the hazard from these rapid events will also increase. Most Pennsylvania landslides are moderate to
slow moving and damage things rather than people (DCNR, 2021b).

Landslides are not a serious risk in the majority of Butler County but are more likely to occur in the hill
and valley areas of Butler County. Limited areas of steep slopes associated with the banks of major
watercourses in the County could collapse unkdeavy rainfall to produce a localized landslide. The
potential of damage to lives or property from this type of natural hazard is low. However, the-gasest
scenario for Butler County would be a large landslide alét@yih western Butler County. Not lyrwould

this kind of event potentially cause injuries and deaths, but it would also disrupt traffic and necessitate
road closures.

4.3.4.3. Past Occurrence

A comprehensive inventory of landslide events in Pennsylvania does not exist. DCNR does not record
landslide events or related damages. Past studies have focused on the most vulnerable areas in Pennsylvania,
SO past occurrence data is not readily availdbleButler County. There have been no documented reports of

any major landslides in Butler County.

4.3.4.4. Future Occurrence

There is very little chance of a major landslide occurring in Butler County. Mismanaged intense
development in steeply sloped areas could increase their frequency of occurrence. However, Butler
County has identified steep slopes as an environmentallgisea area in its Comprehensive Plan, where
it establishes the policy that all new growth and development should be steered away from slopes.
Utilizing the Risk Factor Methodology, the probability for a landslide event to oqoossiblg(see Table
4.41-1).

4.3.4.5. Vulnerability Assessment

The most vulnerable municipalities are those that have identified landslide prone areas or steep slopes in
their jurisdiction. Few areas in Butler County are at risk from a major landslide. Continued enforcement
of floodplain management and proper road apdilding construction helps to mitigate this vulnerability.

Structures and critical facilities located in high susceptibility areas are inventoried in the Appendix |
Medium and Low Risk Natural Hazards. There are a number municipalities with over 90% of structures or
critical facilities in these areas. There atso 18 municipalities with no structures or critical facilities in
landslide susceptible areas. The majority of structures in landslide prone areas throughout Butler County
are residential structures.
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4.3.5. Pandemic and Infectious Disease

t@j 4.3.5.1. Location and Extent
Pandemic is defined as a disease affecting or attacking the population of an

Pandemic/ extensive region, including several countries, and/or continent(s). It is further
Infectious described as extensively epidemic. Generally, pandemic diseases cause sudden,
Disease pervasive illnessiall age groups on a global scale. Infectious diseases are also

highly virulent and can be spread persmperson.

Pandemic and infectious disease events cover a wide geographical area and can affect large populations,
potentially including the entire population of the County. The exact size and extent of an infected
population is dependent upon how easily the illnesspread, the mode of transmission and the amount

of contact between infected and uninfected individuals. The transmission rates of pandemic illnesses are
often higher in denser areas where there are large concentrations of people. The transmissioh rate o
infectious disease will depend on the mode of transmission of a given iliness. Pandemic events can also
occur after other natural disasters, particularly floods, when there is the potential for bacteria to grow

and contaminate water.

Prior to the beginning and during the 2021 Hazard Mitigation Plan Update process, a novel coronavirus
spread into a worldwide pandemic. Named COY#Dthis type of coronavirus is a new virus that causes
respiratory illness and is extremely contagious @y@ior to exhibiting symptoms or if the infected

person is asymptomatic and can be fatal. Butler County is primarily concerned with the possibility of a
AAYAT I NI S@SyiG 2N LI YRSYAO Ffdz 2dzioNBIF 1 & LafiFt dzSy T |
caused by the influenza virus and most commonly attacks the respiratory tract in humans. Influenza is
considered to have pandemic potential if it is novel, meaning that people have no immunity to it,
virulent, meaning that is causes deaths in norphkalthy individuals, and easily transmittable from
personto-person. Different strands of influenza mutate over time and replace older strands of the virus
and thus have drastically different effects. To supplement the information in this profile, Appnd
COVIEL9 Pandemic can be referenced.

Flu like in nature, symptoms of COMI®virus include fever, cough, shortness of breath, and diarrhea.

This virus became a great concern due to its high rates of transmission, and high incidence of mortality in
addition to so little being known about iBevere reactions that require immediate medical care include
trouble breathing, persistent pain or pressure in the chest, new confusion, inability to wake or stay
awake, and discolored skin, lips, or nail beds. In extreme CT®/tAses that require hosplization,

patients require ventilators to support breathing and may pass away from the virus or related reasons
(CDC, 2021a). Governor Tom Wolf issued the firstattéiypme order on March 23, 2020 for seven

counties which was then expanded to all 67 coesin the Commonwealth on Apritt1Schools were

moved to virtual settings, neassential businesses were closed, and all essential state services were
continued operation (Governor Tom Wolf, 2020). Butler County adopted all&tadé restrictions and
guidelines to slow the spread of the virus. People were advised to practice social distancing; only leaving
the house for essentials like grocery shopping, and no gathering even in small groups. Even when going
on walks, health care professionals recommed that individuals wear masks and remain six feet apart
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to slow the spread of transmission. On May 31, 2021, the-atdoome order and any other mitigation
order except face mask wearing for the Commonwealth of Pennsylvania was lifted (VisitPA, 2021). At
least three new variants of the virus have been deteatabally, each reaching the United States by
January 2021 (CDC, 2021b).

Starting January 2021, vaccines were being distributed in phases based off of vulnerable populations as well ac
those who are frequently exposed (PA DOH, 2021a):

A Phase 1A: lonterm care facility residents, health care personnel, persons ages 65 and older,
persons ages 164 with highrisk conditions defined by the CDC, and persons potentially exposed
to infectious material that can transmit disease to healthcagespnnel and patients, teachers,
child-care workers, and frontline groups.

A Phase 1B: Opened on April 5, 2@deople in congregate settings that are not specified as-long
term care facilities, persons receiving home and commulpétyed services, correctional officers
and other workers serving people in congregate care settingéneluded in Phase 1A, education
workers not covered in Phase tAncluding those in higher education, U.S. Postal Service workers,
manufacturing workers, clergy and other essential support for houses of worship, and public
transit workers.

A Phase 1C: Opened on April 12, 2@28ssential workers in transportation and logistics, water and
wastewater, food service, housing construction, finance including bank tellers, information
technology, communications, energy including nuclear reactora) kgyvices, federal, state,
county, and local government workers including County election workers, elected officials, and
members of the judiciary and their staff, media, public safety, and public health workers.

A Phase 2: Opened on April 13, 2624ll individuals not previously covered who are 12 and older
and do not have a contraindication to the vaccine are eligible.

The three vaccines that received emergency approval by the U.S. Food and Drug

Administration (FDA) include the PfizZgioNTech vaccine, the Johnson & Johr3amssen vaccine, and

the Moderna vaccine. Each vaccine requires -8@minute onsite observation period after receiving

the vaccine. The Pfiz8ioNTech and Moderna vaccireguires two shots for immunity; the Johnson &
JohnsoRrJanssen vaccine is a esleot vaccine. All three vaccines take two weeks after the final shot to
be considered fully vaccinated against COVID19 (CDC, 2021c). As Butler County, and the rest of the
nation, continue to get vaccinated during the pandemic, there have been issues with some of those who
chose to receive the twatep vaccines with not returning to receive the second dose for full inoculation.
In part to widespread misinformation, and a temporg@guse in the Johnson & Johnson administration,
there are individuals who are choosing not to receive the vaccine. There is a growing concern about a
potential additional peak of COI infections and deaths in this unvaccinated population.

4.3.5.2. Range of Magnitude

The magnitude of a pandemic or infectious disease in Butler County will range significantly depending on
the aggressiveness of the virus in question and the ease of transmission. Pandemic influenza is easily
transmitted from persoro-person, but advances medical technologies have greatly reduced the

103



B BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

number of deaths caused by influenza over time. The magnitude of a pandemic may be exacerbated by
the fact than a pandemic will cause outbreaks across the United States, limiting the ability to transfer
assistance from one jurisdiction to another. Additidiy, effective preventive and therapeutic measures,
including vaccines and other medications, will likely be in short supply or will not be available.

In terms of lives lost, the impact various pandemic influenza outbreaks have had globally over the last
century has declined (see Table 4:2)5 The severity of illness from the 2009 H1N1 influenza flu virus
varied, with the gravest cases occurring maantyong those considered to be high risk. High risk
populations are considered to be more vulnerable and include children, the elderly, pregnant women,
and chronic disease patients with reduced immune system capacity. These populations are described in
more detail in Section 4.3.5.5 below. Most people infected with swine flu in 2009 recovered without
needing medical treatment. Unlike a regular flu season, according to the Centers for Disease Control and
Prevention (CDC) the majority of people who died, asyras 77%, were 184 years old with up to 11%

of the deaths estimated in those 17 years old or younger (CDC, 2009).

The 1918 Spanish flu pandemic was the waeste pandemic event in the 2@entury for both
Pennsylvania and worldwide. County data is unavailable, and mortality figures were probably under
reported. It is recorded that over 60,000 Pennsylvanians died from the flu or its complications in this
pandemic (Shetty & Aher, 2018). lof®n rates were much worse in denser cities, which should be a
higher priority for response actions in future flu events.

In 2020, COVHD9, another worstcase pandemic began having worldwide impacts. As of July 2021, we

are still facing impacts of the pandemic. Butler County has faced varying impacts of theX®0VID
pandemic. It is believed that the virus originated in aegir market in the Wuhan province of China

in November 2019. Shortly afterwards, the virus began to spread to nearby countries including Japan
and South Korea. By March 2020, the virus had reached almost every country worldwide, with the most
cases in th United States. At first, concern was focused on people who might be infected due to recent
travel. However, community infections soon began to crop up in many cities and towns. This led to a
statewide shutdown of schools and businesses and the cancallafilarge events for the remainder of

2020. Only life sustaining services were permitted to remain open, including medical facilities,
pharmacies, and grocery stores. People were advised to remain home as much as possible in an attempt
to slow the transnission of COVHD9. State health officials note that the virus has infected all age

ranges at about the same rate, and that no age group can be considered more or less vulnerable to
infection. New variants of the virus reached the United States in Ja@&%. The CDC notes that these
variants spread more easily and quicker than other variants, which may lead to a rapid increase in COVID
cases (CDC, 2021b). It is currently unknown how new variants will interact with existing vaccines.

4.3.5.3. Past Occurrence

The United States Department of Health and Human Services estimates that influenza pandemics have
occurred for at least 300 years at unpredictable intervals. There have been several pandemic influenza
outbreaks over the past 100 years. A list of eventswwoddwide deaths are shown in Table 4.3.®elow.
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Table 4.3.51 List of Previous Significant Outbreaks of Influenza Over the Past Century (Global
Security, 2009) (WHO, 2009)
DATE ‘ PANDEMIC WORLDWIDE DEATHS (APPROXIMATE)
19181920 Spanish Flu/ HIN1 50 million
19571958 Asian Flu / H2N2 1.52 million
19681969 Hong Kong Flu / H3N2 1 million
2009- 2010 Swine Flu / A/HIN1 12,000

Deaths occurred in the United States as a result of the Spanish Flu, Asian Flu, and Hong Kong Flu
outbreaks. The Spanish Flu claimed 500,000 lives in the United States. There were 350,000 cases and 8,000
deaths in Pennsylvania. Most deaths resulting fréwa Asian flu occurred between September 1957 and

March 1958; there were about 70,000 deaths in the United States and approximately 15 percent of the
population of Pennsylvania was affected. The first cases of the Hong Kong Flu in the United States were
detected in September of 1968 with deaths peaking between December 1968 and January 1969 (Global
Security, 2009).

In general, confirmed flu cases have been on the rise in Butler County over the past few years. Figure
4.3.52 lists the number of confirmed flu cases in the County by flu season. According to the
Pennsylvania Department of Health (DOH), there were 1,888rmed cases in the most recent

influenza season from September 2019 to March 2020 (PA DOH, 2020a).

The CDC marked the 202015 flu season as severe, with approximately 710,000 hospitalizations. The

CDC does not track national deaths in adults, but the organization reported 148 pediatric deaths from
influenza. The 2022018 flu season was another seveeason. The CDC reported that the H3N2 flu,

Ff2y3 gAGK 20KSNJ AGNXAya AyOfdzZRAYy3I I mbmx fSR (2 Y
previous flu seasons. The CDC also noted that the flu became widespread in all states and jusigdictio

the same time. In January 2018, approximately halfway through the flu season, 37 pediatric deaths were
reported. The CDC estimated that 34 million Americans were affected by the flu (CDC, 2018).

Table 4.3.52 Confirmed Flu Cases in Butler County by Flu Season (PA DOH, 2020a)

FLU

SEASON NUMBER OF CONFIRMED CASES
2014/15 1286

2015/16 563

2016/17 920

2017/18 1514

2018/19 1282

2019/20 1303
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The COVIA9 outbreak began in China in November 2019. According to a report published by the CDC on
June 5, 2020, the first case of COXDin the United States occurred on January 15, 2020 when a person
traveled from Wuhan, China to Seattle and fefaillr days later. Small community spreading of the virus
occurred during the second half of January and early February, prior to the more widespread outbreak of
the virus in late February of 2020 (Jorden, et al, 2020). The virus became more widespreadtaero

United States in late

February 2020, and most counties in Pennsylvania were affected by March 2020. As of July 29,

2021, there were more than 1,023,508 confirmed cases in Pennsylvania, with 11,356 cases and 423
deaths reported in Butler County (PA DOH, 2021b). Case numbers were first expected to peak in May
2020; however, the Commonwealth experienced the largest nurobeases in December 2020, with

over 12,700 cases. The Commonwealth was experiencing its third peak in cases in April 2021. However,
case numbers have drastically decreased since then (see Figurd }.8&more people receive the

vaccine it is expectetthat case numbers will decrease. As of July 24, 2021, 93,246 people in Butler County
have full COVH29 vaccine coverage and 6,049 people have partial coverage (PA DOH, 2021a).

Figure 4.3.51 COVIB19 Case Numbers in Butler County (PA DOH, 2021c)

Cases by Day

4.3.5.4. Future Occurrence

Future occurrences of pandemics and infectious diseases are unclear. 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 resultsinaneMdo d y 2 @St ¢ @GANHzA (2 H6KAOK GKS
immunity. This emergence of a novel virus is the first step toward a pandemic. Future pandemics may
also emerge from other diseases, especially invasive pathogens that Pennsylvanians do not have natural
immunity to. As pandemic is already rated highly, it is unlikely that the hazard ranking will increase in
Butler, despite the recent occurrence in Spring 2020 and is ongoing through the HMP update period. It is
impossible to predict this type of hazard. The biesin of County response is to expect that these

events can occur at any time and to constantly evaluate resources and update emergency response
plans.
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Looking at the number of historical incidences of pandepaitential diseases, the probability of future
pandemic events can be considengdssibleaccording to the Risk Factor Methodology (see Table 4.4.1
1).

4.3.5.5. Vulnerability Assessment

Certain population groups are at higher risk of pandemic flu infection. This population group includes
people 65 years and older, children younger than 5 years old, pregnant women, and people of any age
with certain chronic medical conditions. Such cormatisi include but are not limited to diabetes, heart
disease, asthma, and kidney disease (CDC, 2021d). Schools, colleges, convalescent centers, and other
institutions serving those younger than 5 years old and older than 65 years old, are locations conducive
to faster transmission of pandemic influenza since population identified as being at high risk are
concentrated at these facilities or because of a large number of people living in close quarters. In
general, jurisdictions that are more densely populatima more vulnerable to disease threats when the
disease is directly spread from human to human, but every jurisdiction in the Commonwealth has some
vulnerability to pandemic and infectious disease threats. There are some occupg#gaific risks that
maymake some employees more vulnerable. For example, those working in direct patient care
situations are more likely to be exposed to a pandemic disease.

There are no true environmental impacts of pandemics and infectious disease threats, but there will be
significant economic and social costs beyond the possibility of digeteted deaths. Widespread illness

may increase the likelihood of shortages ofgmnnel to perform essential community services. In

addition, high rates of iliness and worker absenteeism occur within the business community, and these
contribute to social and economic disruption. Social and economic disruptions could be temporary but

me& 0SS FYLIEATASR Ay G2RIe&Qa Oft2asSteée AYGSNNBtliSR
Social disruption may be greatest when rates of absenteeism impair essential services, such as power,
transportation, and communications.

Jurisdictional losses in a pandemic or infectious disease outbreak stem from lost wages and productivity,

not losses to buildings or land. Losses are difficult to estimate because the exact rates of absenteeism and
cost of treating a widespread diseaselwipend on the virus or bacterium in question, the availability of
vaccination or treatment, and the severity of symptoms. For historical context, though, the Asian and

Hong Kong Flu pandemics killed over 1.5 million people worldwide and caused an edt#83atbillion

losses due to lost productivity and medical expenses (Sauttistngs & Krewski, 2016). With

t SyyaetdryalQa SO02y2Yeé AyaSanNrtt (2 GKS ylraazylrt S
infectious disease threat could be significant.

It is expected that there will be immense losses due to the CQYIEandemic. Thousands of individuals

were laid off across the commonwealth as ressential businesses were forced to close. In just one

week, over three million Americans filed for unemyleent; the greatest amount ever (Rushe & Holpuch,

2020). The accommodation and food services industry suffered the highest number of jobs lost.

Professional services, construction, and manufacturing have all been subsidized at greater rates, allowing

for lower amounts of jobs lost. Tourism and hospitality industries have suffered in high density areas;

however, remote destinations in Butler County are less susceptible to this trend as they are deemed safe
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to visit. The majority of COVAD® aid packages have been distributed to allow some industries to
continue operations (Klein & Smith, 2021).

The COVIA9 pandemic has also spurred conversations around creating safe public spaces and work
environments in regard to pandemic and infectious disease. The International Code Council (ICC) published
an overview of code compliance that helps facilitedgsponse to pandemic instances. For example,

properly designed, installed, and maintained ventilation systems can help in mitigating the spread of
pathogens (ICC, 2020). Many buildings have chosen to inspect and upgrade these systems during shelter in
place orders. This is essential towards stopping the spread of pathogens in high density residential

buildings and ensures workers will return to a safe environment when it is safe to work in offices again. It

is currently unknown how COMII® will change th@conomic environment long term.
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/\ 4.3.6. Radon Exposure
ﬁ 4.3.6.1. Location and Extent

Scientists recognized the radioactive component of airborne radon as a hazard to

O’ humans. In the 1980s, as housing prices increased, homeowners began to question the

Radon geographic distribution of higher radon levels.
Exposure

Radon is a gas that cannot be seen or smelled. Itis a noble gas that
originates by the natural radioactive decay of uranium and thorium. Like other noble gases (e.g., helium,
neon, and argon), radon forms essentially no chemical compounds and tends to exist as a gas or as a
dissolved atomic constituent in groundwater. Tigotopes of radon are significant in nature, 222Rn and
220Rn, formed in the radioactive decay series of 238U and 232Th, respectively. The isotope thoron (i.e.
220Rn) has a halife (time for decay of half of a given group of atoms) of 55 seconds, Hargly
enough for it to migrate from its source to the air inside a house and pose a health risk. However, radon
(i.e. 222Rn), which has a h#fé of 3.8 days, is a widespread hazard. The distribution of radon is
correlated with the distribution of radim (i.e. 226Ra), its immediate radioactive parent, and with
uranium, its original ancestor. Due to the short Hid# of radon, the distance that radon atoms can
travel from their parent before decay is generally limited to distances of feet or tenstof fee

Each County in Pennsylvania is classified as having a low, moderate, or high radon hazard potential.
Butler County is classified as having a high hazard, meaning there is a predicted indoor radon level greater
than 4 pCi/L (see Appendig Medium and LowRisk Natural Hazards for maps).

4.3.6.2. Range of Magnitude
Exposure to radon is the second leading cause of lung cancer after smoking. It is the number one cause of

lung cancer among nesmokers. In the United States radon is responsible for about 21,000 lung cancer
deaths every year; approximately 2,900 of whicltur among people who have never smoked. Lung
cancer is the only known effect on human health from exposure to radon in air and thus far, there is no
evidence that children are at greater risk of lung cancer than are adults (US EPA, 2016a). Thearthin haz
is actually from the radon daughter products (218Po, 214Pb, 214Bi), which may become attached to lung
tissue and induce lung cancer by their radioactive decay.

4.3.6.3. Past Occurrence

Current data on abundance and distribution of radon as it affects individual houses in the state of
Pennsylvania in general is considered incomplete and potentially biased. Butler County is not an
exception. The EPA has estimated that the national averalgor radon concentration is 1.3 pCi/L and
the level for action is 4.0 pCi/L; however, they have estimated that the average indoor concentration in
Pennsylvania basements is about 7.1 pCi/L and 3.6 pCi/L on the first floor (PA DEP, 2019a). Average
basemem and first floor radon concentrations are available online by zip code. Residents can view this
information through a database maintained by the PA DEP
(https://lwww.dep.pa.gov/Business/RadiationProtection/RadonDivision/pages/radehehome.aspx).

The Pennsylvania Department of Environmental Protection Bureau of Radiation Protection provides
information for homeowners on how to test for radon in their houses. If a test results in radon
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concentrations over 4 pCi/L, then the Bureau works to help the homeowners make repairs to their
houses to mitigate against high radon levels.

4.3.6.4. Future Occurrence

Radon exposure retains a significant probability given present soil, geologic, and geomorphic factors in
Butler County. Future occurrence of high radon level hazards can be consinéikedyas defined by the
Risk Factor Methodology probability criteria (see Table 413.1

Development in areas where previous radon levels have been significantly high will continue to be more
susceptible to exposure. However, new incidents of concentrated exposure may occur with future
development or deterioration of older structures. Exposaam be limited with proper testing for both

past and future development and appropriate mitigation measures.

4.3.6.5. Vulnerability Assessment

Houses in Butler County, particularly in high vulnerability areas could be susceptible to moderate levels of
radon. Smokers can be up to ten times more vulnerable to lung cancer from high levels of radon
depending on the level of radon they are exposed@ider houses that have crawl spaces or unfinished
basements are more vulnerable as well because of the increased exposure to soils which could be
releasing higher levels of radon gas. Additionally, houses that rely on wells for their water may face an
additional risk, although this type of exposure is low and rare in Pennsylvania.

Proper testing for radon levels should be completed across Butler County, especially in the areas of
higher incidence levels and for vulnerable populations that face the contributing risks described above.
This testing will determine the level of vulnerlity that residents face in their homes, as well as in their
businesses and schools. The Pennsylvania Department of Environmental Protection Bureau of Radiation
Protection provides short and long term tests to determine radon levels as well as infonaattioow to
mitigate high levels of radon in a building. According to the EPA, repairs to protect against radon can cost
on average the same as routine house repairs (US EPA, 2016b).

4.3.7.  Subsidence, Sinkhole
4.3.7.1. Location and Extent
{dzo AARSYOS Aa RSTAYSR & | aAYylAy3d Y2Q0SY
described as a sinkhole. There are two common causes of subsidence in
Pennsylvania. Dissolution of carbonate rock such as limestone or dolomite, and
mining activity. Butler Countg imost concerned with subsidence events related to
mining activities. The County has a long history of mining
activity due to its location in the Bituminous Coal Region.

In the first case, water passing through naturally occurring fractures and bedding planes dissolves
bedrock leaving voids below the surface (DCNR, 2021c). Eventually, overburden on top of the void
collapses, leaving surface depressions resulting in kapsigraphy. Characteristic structures associated

with karst topography include sinkholes, linear depressions, and caves. Collapse sometimes occurs only
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after a large amount of activity, or when a heavy burden is placed on the overlying materials. This type of
subsidence is fairly localized in extent.

Subsidence potential in Butler County is primarily associated with previous mining activities. The few
mine maps available show that generally the mining that has occurred in the County has been very deep.
Of the 57 municipalities, 37 have areas mined urttie surface areas mapped. Appendix H in the 2015
Butler County HMP includes maps that identify these areas for each municipality. Mining is more
prevalent in the north and west areas of the County, though scattered mines are found throughout the
County.While there are no past occurrences to map the prevalence of mining shows that this is a hazard
that could impact many municipalities in the County.

Human activity can accelerate the creation of subsidence or sinkhole events. Leaking water pipes or
structures that convey storawvater runoff may also result in areas of subsidence as the water dissolves
substantial amounts of rock over time. Poorly manhgtrmwater may be an exacerbating factor in
subsidence events. In some cases, construction, land grading or earthmoving activities that cause changes
in stormwater flow can trigger sinkhole events.

In many cases in Butler County, it is difficult to determine the true extent of susceptibility to mining
subsidence because many mined areas were mined out by individual landowners especially in the late
1800s and early 1900s for which there was neverraaprd. This is known to be prevalent around
Slippery Rock Township and Cherry Township but may also impact other areas.

4.3.7.2. Range of Magnitude

Underground mining can cause significant damage to property. Mine subsidence most often results in damage
to a structure located above the underground mine area, which can range

from minor settling to total collapse. These events can also result in contamination,

diminution, or disruption of water supply systems (residential, agricultural, or commercial water supply).
Environmental hazards associated with coal mining are detailed in Section
4.3.13.

The worstcase scenario for Butler County would be a complete collapse of an underground mine in a
heavily populated area, such as Cranberry or the City of Butler. Refer to the 2015 HMP for more
information on impacts from subsidence in Butler County.

4.3.7.3. Past Occurrence

A comprehensive list of mine related subsidence does not exist for Butler County. There is a long history of
mine subsidence related events throughout the Bituminous Coal region. Anecdotal evidence shows that
this hazard has occurred in Butler County.

4.3.7.4. Future Occurrence

Based on widespread undermined areas and continued mining activity throughout Butler County, mining
subsidence events may occur in the future. Sinkholes and surface depressions are dependent on a
number of variables, including land use and water managem@hnanges in these variables can affect
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the likelihood and frequency of future subsidence events. Overall, the probability of future subsidence
and sinkhole events can be considetig@lyaccording to the Risk Factor Methodology (see Table 4.4.1
1).

4.3.7.5. Vulnerability Assessment
The most vulnerable municipalities are those that have identified undermined areas within their
jurisdiction. See Appendix H in the 2015 Butler County HMP for a listing of these communities.

Since all municipalities in Butler County are vulnerable to the hazard of subsidence, local and County
officials should follow some of the following hazard mitigation measures: encourage local awareness of
the subsidence hazards; compliance with or enacttrad building codes and regulations that consider
geologic factors; preparedness to respond to and cope with a geologic hazard occurrence; and encourage
local property owners to purchase subsidence insurance. Mine subsidence insurance is available to any
homeowner whose property sits on top of an abandoned coal and clay mine; the mine subsidence
AyadzaNI yOS Aa AYyGSYRSR (2 &adzdJ SyYSyd adl yRIFENR K2YS
subsidence damage. The program has been run by the PA DEP €fhgéhiOnonprofit Insurance Fund

has paid over $28 million in claims since then. Monthly premiums are about 55 cents per $100,000 of
coverage. Mine subsidence insurance covers buildings, but not personal items (since they are rarely
damaged in a subsider event). Limited coverage of adjacent structures is available; in addition, the
insurance covers incidental costs like temporary relocation and certain kinds of damage occurring from
mine water breakouts (PA DEP, 2021a).

Refer to the 2015 HMP for additional information on measures that can reduce vulnerability to subsidence
hazards.

4.3.8. Tornado, Wind Storm
4.3.8.1. Location and Extent
A tornado is a violent windstorm characterized by a twisting, fuishelped cloud
extending to the ground. Tornadoes are most often generated by thunderstorm
activity (but sometimes result from hurricanes or tropical storms) when cool, dry
air intersects ad 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 witdbwn debris. According to the National Weather Service, tornado
wind speeds can range between 30 to more than 300 miles per hour.

Severe wind can occur during severe thunderstorms, winter storms, coastal storms, or tornadoes.-Straight
line winds such as a downburst have the potential to cause wind gusts that exceed 100 miles per hour.
Based on 40 years of tornado history and over §€8rs of hurricane history, FEMA identifies western and
central Pennsylvania as being more susceptible to higher winds than eastern Pennsylvania (FEMA, 1997).
Summer thunderstorms involve lightning, strong winds and heavy rains can result in wildiivealaed

wind damage and flash flooding (NOAA NCEI, 2021).
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Tornadoes and windstorms can occur throughout Butler County, though events are usually localized to a
small area of land. Windstorms are usually associated with hurricanes, tropical storms, and tornadoes, but
may also include thunderstorms and less violsiarm systems. 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, and most likely to occur during the spring and early summer months of March througfiene.
destruction from these storms can be tremendous, destroying buildings, uprooting trees and injuring
people. Severe thunderstorms most frequently occur in the summer in southwestern Pennsylvania.

Tornado movement is characterized in two ways: direction and speed of spinning winds, and forward
movement of the tornado, also known as the storm track. The forward motion of the tornado path can
be a few hundred yards or several hundred miles in lenffie. width of tornadoes can vary greatly, but
generally range in size from less than 100 feet to over a mile in width. Some tornadoes never touch the
ground and are shotlived, while others may touch the ground several times.

Straightline winds and windstorms are experienced on a more regi@e scale. While such winds

usually accompany tornadoes, straigime winds are caused by the movement of air from areas of higher
pressure to areas of lower pressure. Stronger windstaegesult of greater differences in pressure and
usually area a result of a thunderstorm downdraft (NOAA NSSL, 2021a). Windstorms are generally defined
with sustained wind speeds of 40 mph or greater lasting for one hour or longer, or winds of 58 mph or
greater for any duration (NOAA NHC, 2021).

4.3.8.2. Range of Magnitude

Tornadoes 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. Most tornadoes are a few dozen yards

wide and touch down briefly, but even small, shiiwed tornadoes can inflict tremendous damage.
Destruction ranges from minor to catastrophic depending on the intensity, size, location and duration of
the storm. The impact of a tornado hits very different if the tornado touches down in a field than at a
school. Structures made of light materials such as mobile homes are most susceptible to damage.
Waterspouts are weak tornadoes that form over warm water and are relatively uncommon in
Pennsylvania.

Each year, tornadoes account for $400 million in damages and cause over 70 deaths nationally (NGS,
2019). While the extent of tornado damage is usually localized, the vortex of extreme wind associated
with a tornado can result in some of the most destruetforces on Earth. Rotational wind speeds can
range from 100 mph to more than 250 mph. In addition, the speed of forward motion can range from O
to 50 mph. Therefore, some estimates place the maximum velocity (combination of ground speed, wind
speed, andipper winds) of tornadoes at about 300 mph. The damage caused by a tornado is a result of
the high wind velocity and winldlown debris, also accompanied by lightning or large hail. The most
violent tornadoes have rotating winds of 250 miles per hour orerand are capable of causing

extreme destruction and turning normally harmless objects into deadly missiles (NOAA NSSL, 2021a).

Damages and deaths can be especially significant when tornadoes move through populated, developed
areas. The destruction caused by tornadoes ranges from minor to extreme damage depending on the
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intensity, size and duration of the storm. Typically, tornadoes cause the greatest damages to structures
of light construction such as mobile homes (NOAA NSSL, 2021a).

¢KS 9yKFIYyOSR Cdz2All {OFESTe¢l tvd2e adNBay (RAY I RE &9 05
The EFscale is an update to the earlier Fujita scale that was published in 1971. It classifies United States
tornadoes into six intensity categosggeas shown in Table

4.3.81, based upon the estimated maximum winds occurring within the wind vortex. The EFScale has
become the definitive metric for estimating wind speeds within tornadoes based upon the damage done

to buildings and structures since it was implemented tigb the National Weather Service in 2007.

Prior to the EFScale, the original-6cale, Fujita Scale, was used. Hse&le considered fewer variables

than the updated EfScale when assigning wind speed ratings to tornadoes and was thus phased out.

Table 43.8-1 also provides a summary of the-G€ale along with the probability of actually being in the

path of a tornado in any given year (NOAA NSSL, 2021a).

Table 4.3.81 Tornado Enhanced Fujita Scale, Associated Damage, and Probability of Occurrence
(NOAA NWS, 2021a)

WIND SPEE3

TORNADO El ESCALE
YRR SECOND GUSTS | "o EXPECTED DAMAGE

(mph)

Light damage: Some damage to chimneys;
65-85 FOF1 branches break from trees and shawoted trees
pushed over; damage to sign boards.

Moderate damage: Peel surface off roofs; mol
86-110 F1 homes pushed off foundations or overturned
moving autos pushed off road.

Considerable damage: Roofs torn off frame
houses; mobile homes demolished; boxcars
pushed over; large trees snapped or uproote(
light-object missiles generated.

111-135 F1-F2

Severe damage: Roofs and some walls torn
well-constructed houses; trains
136-165 F2F3 overturned; most trees in forest uprooted; car

lifted off ground and thrown.

Devastating damage: Wealbnstructed houses
leveled; structures with weak
166-200 F3 foundations blown off some distance; cars thro

and large missiles generated.
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Extreme damage: Strong frame houses lifted
foundations and carried considerable
distance to disintegrate; automobisized
missiles fly through the air in excess of 100 ya
trees debarked; incredible phenomena will occ

Over 200 F3F6

Figure 4.3.8L shows the wind speed zones developed by the American Society of Civil Engineers based
on tornado and hurricane historical events. These wind speed zones are intended to guide the design
and evaluation of the structural integrity of shelteasd critical facilities. All of Butler County falls within
Zone |V. Shelters and critical facilities should be able to withstarskad@d gust of up to 250 mph,
regardless of whether the gust is the result of a tornado, coastal storm, or windstorm &enefore,

these structures should be able to withstand the wind speeds experienced in an F5 tornado event.

Figure 4.3.81 Wind Zones in Pennsylvania
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The worst tornado event in Pennsylvania record, an example of the wwasst scenario, occurred on July

15, 2004 in Campbelltown, Lebanon County. This F3 tornado, which had estimated wind speed80ff 175
miles per hour, leveled 32 houses, severely darda@iehomes, and an additional 50 homes suffered

more minor damage. Two people were hospitalized from the tornado, one critically injured. While only on
the ground for 1615 minutes, it is estimated that the tornado caused $18 million in property damage
(NQAA NCEI, 2021.

The most recent tornado experienced by Butler County was an EF1 and occurred on June 16,

2019. According to local officials the tornado traveled east starting in Bonus, an unincorporated
community within Allegheny Township, and crossing into Armstrong County. The majority of the resulting
damage was tree damage. Close to 100 hardwood and eoftwrees were either uprooted, snapped at

the trunk, or broken halfway up. Very minor structural damage was also documented (NOAA NCEI, 2021).

Based on the magnitude of tornadoes experienced in the past in Butler County, thecasesscenario

would be the occurrence of an EF5 tornado, with wind speeds exceeding 200 miles per hour in the area
around the City of Butler. While unlikely, this kiofdan event would cause extreme damage even to the
most weltbuilt homes. Not only would there be damage to structures, but buildings, cars, and other
debris would be turned into highpeed missiles capable of traveling far distances and causing significan
damage over a wide area.

Table 4.3.2 lists previous tornado events that have occurred in Butler County. FigureAd&gicts the
locations of tornado touchdowns and paths.

Table 4.3.& Butler County Tornado History (NOAA NCEI, 2021)
LOCATION OR PROPERTY
COUNTY sl MAGNITUDE DEATH INJURY DAMAGE

Butler June 1, 1954 F2 0 0 $25,000
Butler August 30, 1970 F1 0 0 $250,000
Butler July 23, 1976 N/A 0 0 $0
Butler June 16, 1978 F1 0 1 $250,000
Butler June 27, 1978 N/A 0 1 $250,000
Butler April 28, 1981 F2 0 0 $25,000
Butler July 20, 1981 F2 0 0 $250,000
Butler May 31, 1985 F3 6 80 $25,000,000
Butler July 22, 1990 FO 0 0 $0
Butler July 22, 1990 FO 0 0 $0
Butler July 22, 1990 FO 0 0 $0
Butler September 6, 199 F1 0 0 $0
Butler July 23, 1991 FO 0 0 $250
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Mars July 29, 1994 F1 0 0 $500,000
Prospect April 9, 2001 FO 0 0 $50,000
Butler April 28, 2002 F1 0 0 $200,000
Prospect July 22, 2008 EFO 0 0 $0
Butler June 27, 2015 EFO 0 0 $5,000
Butler August 10, 2015 EFO 0 0 $25,000
Butler August 25, 2016 EFO 0 0 $5,000
Prospect May 1, 2017 EFO 0 0 $20,000
Bruin May 1, 2017 EFO 0 0 $5,000
Butler July 10, 2017 EFO 0 0 $15,000
Butler June 16, 2019 EF1 0 0 $0
TOTAL: 6 82 $26,875,250
Figure 4.3.& Butler County Tornado History (1952021)
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BUTLER COUNTY HAZARD MITIGATION PLAN
Tornado Events Between 1950 and 2021 (EF Scale)
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Despite low injuries and deaths, these wind storms hatébuted to a total of $9,899,406.00 in
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property damages. On July 7, 2021, a thunderstorm with high winds overturned several small planes and
other equipment at the Pittsburgh/Butler Regional Airport (see Figure 4.3.8able 4.3.8

summarizes these past occurrences of wind storms withireB@bunty from 2015 to 2020. Wind storm

data prior to 2015 can be found in the 2015 Butler County Hazard Mitigation Plan update.

Table 4.3.83

Butler County Wind Storm History 2012020 (NOAA NCEI, 2021)

NUMBER OF

LOCATION YEAR WIND ggiﬂ'l_\BFéD DEATH INJURY PROPERTY

STORMS DAMAGE

Great Belt, Harmony,
Timberly Heights,
Euclid, Chicora,
Jacksville, Homeacre,
Cabot, Parkview,
Saverville, Sarver,
Jefferson Center,
Butler Graham Arpt

Criders Corners,
Zeno, Mt Chestnut, _
Windfward Heights, 2016 6 Thunderstorm Wing 0 0 $50,000

Bruin, Bovard

Goff, Crider Corners,
Middle Lancaster,
Butler, Jacksville,

West Liberty,

Branchton, Six Points,

Buhls, Whitestown, 2017 25 Thunderstorm Win( 0 1 $500
Evans City, Euclid,
Boydstown, Sarver,
Portersville,
Connoquenessing,
Buena Vista, Claytoni

2015 16 Thunderstorm Wing 1 0 $80,000

Ogle, Six Points, Parl

View, Harmony, 2018 6 Thunderstorm Wing 0 0 $2,000
Keisters, Brownsdale

Table 4.3.83

Butler County Wind Storm History 2018020 (NOAA NCEI, 2021)

NUMBER OF HAZARD

PROPERTY
LOCATION YEAR WIND COMBO DEATH INJURY DAMAGE

STORMS
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Coyleville, Evans City
Annisville, Bruin,
Bonus, Eidenau, East
Butler, Euclid,

Zelienople, North High Wind;
Oakland, Goff, Eau 2019 22
Claire, Brownsdale,
Butler Graham Arpt,
Cooperstown, Six
Points, Glenora,

Slippery Rock, East
Butler, Zelienople,
Connoquenessing,
Renfrew, Homeacre,
Euclid, Evans City, 2020 22 Thunderstorm Wing 0 0 $212,000
Cooperstown, Cabot,
Hannahstown,
Petrolia, Coaltown,
Butler, Herman

Thunderstorm Wing 0 0 $30,000

TOTAL 1 1 $374,500

Figure 4.3.83 Wind Damage at Pittsburgh/Butler Regional Airpartuly 7, 2021

4.3.8.3. Future Occurrence

Most of Pennsylvania is susceptible to tornadoes of a magnitude of at mostantEfan reasonably be
assumed that future tornadoes will be similar in nature to those that have affected Butler County in the past.
The incidence of smaller tornadoes israsing. The highest probability of a tornado occurring exists between

120



N BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN UPDATE

the months of May, June, and July, although a moderate amount of tornadoes have occurred in the months of
March, April, August, and September. It can reasonably be assumed that future tornadoes will be similar in
nature to those that have affected the Cawrin the past, and will occur on a yearly basis (NOAA NWS, 2021b).

The probability of the County and its municipalities experiencing severe winds is difficult to quantify but is
considered relatively high. Given the significant number of wind storms, often exceeding 10 storms per
year, Butler County is likely to be sustible to additional wind damage. The degree of damage and impact
to the County will vary as it has in years past. Furthermore, past occurrences provide evidence of wind
storms occurring during all seasons and months within the County.

Changing weather patterns have led to more frequent and extreme storms across the Nation. This
includes intense winds associated with severe rain and tropical storms. Further, the annual number of
very hot days is growing. Warmer and wetter conditions fevmore energy for thunderstorms and
tornadoes. While it is difficult to predict, it is expected that these conditions will continue to intensify in
Butler County. Overall, the probably of future tornado and windstorms should be considessible
accordng to the Risk Factor Methodology (see Table 413.1

4.3.8.4. Vulnerability Assessment

The potential for tornadoes always exists. There has been an increase in the incidence of smaller
tornadoes. However, The National Weather Service cannot accurately predict these smaller funnels, so
there is difficulty in alerting the populace in a timehanner.

While the chance is small, the damage that results when the tornado arrives is devastating. A tornado with
Iy aCné RSaA3IYylLOGA2y Oy OFNNE | gAYyR @St20Ai0e 27
aljdz N F220 27F & dzmhhAtlexoegds khdldesigh lintits ofindoat Yurdings2 I R €

While the frequency of windstorms and minor tornadoes is expected to remain relatively constant,
vulnerability increases in more densely developed areas. Tornadoes and windstorms may affect the entire
County, including all critical infrastructure and &llustures. However, there are a number of evaluation
criteria to consider when discussing the vulnerability of structures and critical facilities. These criteria
include age of the building (and what building codes may have been in effect at the time i, type

of construction, and condition of the structure (i.e., how well has the structure been maintained). For

most assets, this would require sigpecific analysis.

The primary structure type vulnerable to a tornado or windstorm is mobile homes due to their lightweight,
unanchored design. Table 4.34&rovides the number of structures on mobile home parcels by municipality.
These should be considered an estimate ofoite homes (see Section 2.5 for data limitations).

Table 4.3.&4 Estimated Mobile Homes Per Municipality (US Census, 2019)
TOTAL =TRUCTURES ON PERCENT MOBILE
MUNICIPALITY MOBILE HOME

STRUCTUR PARCELS HOMES

Adams Township 6,126 134 2%
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Allegheny Township 414 55 13%
Brady Township 661 243 37%
Bruin Borough 245 29 12%
Buffalo Township 3,336 344 10%
Butler, City 5,933 0 0%
Butler Township 7,644 97 1%
Callery Borough 168 7 4%
Center Township 3,788 278 7%
Cherry Township 570 70 12%
Cherry Valley Borough 42 6 14%
Chicora Borough 473 26 5%
Clay Township 1,202 195 16%
Clearfield Township 1,096 189 17%
Clinton Township 1,351 70 5%
Concord Township 749 163 22%
Connogquenessing Borough 352 5 1%
Connogquenessing Township 2,146 283 13%
Cranberry Township 12,665 603 5%
Donegal Township 765 43 6%
East Butler Borough 331 13 4%
Eau Claire Borough 163 20 12%
Evans City Borough 776 25 3%
Fairview Borough 80 3 4%
Fairview Township 951 73 8%
Forward Township 1,325 50 4%
Franklin Township 1,280 170 13%
Harmony Borough 459 19 4%
Harrisville Borough 380 23 6%
Jackson Township 2,422 58 2%
Jefferson Township 2,103 289 14%
Karns City Borough 111 6 5%
Lancaster Township 1,346 51 4%
Table 4.3.&4 Estimated Mobile Homes Per Municipality (US Census, 2019)
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STRUCTURES ON

MUNICIPALITY ST-FI;S-CI;ATIL_JR MOBILE HOME PERCHES;\FAEASOBILE
PARCELS
Marion Township 621 58 9%
Mars Borough 541 1 0%
Mercer Township 560 53 9%
Middlesex Township 3,046 155 5%
Muddy Creek Township 1,144 385 34%
Oakland Township 1,282 81 6%
Parker Township 359 52 14%
Penn Township 2,281 77 3%
Petrolia Borough 125 3 2%
Portersville Borough 146 3 2%
Prospect Borough 566 138 24%
Saxonburg Borough 784 62 8%
Seven Fields Borough 1,227 0 0%
Slippery Rock Borough 1,240 3 0%
Slippery Rock Township 1,904 87 5%
Summit Township 2,018 212 11%
Valencia Borough 266 1 0%
Venango Township 433 57 13%
Washington Township 644 87 14%
West Liberty Borough 157 10 6%
West Sunbury Borough 103 3 3%
Winfield Township 1,335 168 13%
Worth Township 790 47 6%
Zelienople Borough 1,853 10 1%
TOTAL 84,878 5,393 6%
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4.3.9. Wildfire

The Wildfire hazard profile has been shortened for the 2021 Hazard Mitigation Plan
update. The HMSC decided to focus on hiigk hazards in the update process. As

a lowrisk hazard, Wildfire has been updated to include the most pertinent
information and ay changes since the 2015 HMP. Please refer to Appeqdix |
Medium and Low Risk Natural Hazards for additional data on subsidence hazards in
Butler County. This includes

maps and an assessment of vulnerable structures and critical facilities in each
municipality.

Wildfire

4.3.9.1. Location and Extent

A wildfire is an uncontrolled fire that spreads through vegetative fuels, exposing and possibly consuming
structures. A wildland fire is a wildfire in an area in which development is essentially nonexistent, except
for roads, railroads, power lines, andndliar facilities. An urbanwildland interface fire is a wildfire in a
geographical area where structures and other human development meet or intermingle with wildland or
vegetative fuels.

Wildfires can occur at any time of the year but are most likely to occur in the County during a drought.
Wildland fires in Pennsylvania can occur in fields, grass, and brush as well as in the forest itself. Under
dry conditions or drought, wildfires havee potential to burn forests as well as croplands. Any small fire
in a wooded area, if not quickly detected and suppressed, can get out of control. Much of the County is
rural in character which creates vulnerabilities to brush and forest fires. Populdgiasity is very low in
these rural areas of Butler County, putting less people at risk to wildfire events (BCPC, 2017).

Most wildland fires are caused by human carelessness, negligence, and ignorance. In 2020, debris burning
accounted for the largest number of wildfires, while incendiary causes accounted for the largest number

of acres burned in Pennsylvania (DCNR, 2028yeMer, some are precipitated by lightning strikes and in

rare instances, spontaneous combustion.

Refer to Appendixd Medium and Low Risk Natural Hazards for a map of locations of wildfires from 2008 to
2013.

4.3.9.2. Range of Magnitude

Wildfire events can range from small fires that can be managed by local firefighters to large fires
impacting many acres of land. Large events may require evacuation from one or more communities and
necessitate regional or national firefighting supporteTimpact of a severe wildfire can be devastating. A
wildfire has the potential to kill people, livestock, fish, and wildlife. They often destroy property, valuable
timber, and forage, recreational, and scenic values.

Vegetation loss is often an environmental concern with wildfires but does not always have serious impacts.
Many ecosystems benefit from periodic fires as they clear out dead organic materials. As dead or decaying
plants build up on the ground, they may pent organisms within the soil from accessing nutrients or

block animals on the land from accessing the soil. The coating of dead organic matter can also choke
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outgrowth of smaller or new plants. Additionally, several plants require fire to progress through their life
cycles. For example, seeds from may pine tree species are enclosed in pinecones that are covered in pitch,
which must be melted by fire for the ségto be released. Other trees, plants, and flowers, like certain

types of lilies, also require fire for seed germination. Prescribed burns, controlled fires intentionally set to
create these impacts, are performed if weather conditions permit the satengetind putting out of

wildfires. The most significant negative impact the potential for severe erosion, silting of stream beds and
reservoirs, and flooding due to growudver loss following a fire event (NGS, 2020).

The County can also be impacted from wildfires occurring in different regions. This includes other

counties in Pennsylvania to as far as the west coast. In July 2021, smoke and ash from massive wildfires

in California, Oregon, and other states blew actbgsnation. A smoky haze hung over areas of

t Syyaetdryialrs bSgs 2N]lZ YR bSé WSNESEd® ¢KS vyl (A2
618 square miles, just over half the size of Rhode Island. Air quality alerts for parts of the northeast

region were in place for several days. People with heart disease, asthma, and other health issues were
advised to avoid the outdoors. Similar impacts have been experienced during other large wildfire events
occurring in the northwest (Flaccus & Cline, 2021).

In addition to the risk wildfires pose to the general public and property owners, the safety of firefighters is
also a concern. Although loss of life among firefighters does not occur often in Pennsylvania, it is always a
risk. More common firefighting injies include falls, sprains, abrasions, or heddéted injuries such as
dehydration. Response to wildfires also exposes emergency responders to the risk of motor vehicle
accidents and can place them in remote acres away from the communities that thejatered to

protect.

4.3.9.3. Past Occurrence

Wildfires in Butler County have generally been small, contained events. However, the worst wildfire in
Butler County occurred in 2006 in the Sarver area. In this event, 45 acres burned because of a debris fire.
The fire occurred near Lardintown Road; cdiois at the time of the fire included a temperature of 63
degrees with mild, 5 mph winds from the south. Damages related to this fire are not available.

Between 1999 and 2013, the DCNR Bureau of Forestry reported 2,651 wildfires in Butler County,
resulting in 14 fatalities. Refer to AppendixMedium and Low Risk Natural Hazards for a list of
wildfires per year during this time period and a breakdowaarks burned in Butler County
municipalities from 2003 to 2013.

DCNRBOF no longer reports wildfires at the County level, but instead by State Forest District. Butler County
falls in State Forest District (8) Clear Creek. Table-4.8s® the number of fires and acres burned from
20152020. This data represents seakcounties in Western Pennsylvania, showing a regional view of past
wildfire occurrences for Butler County.

Table 4.3.91 Wildfire Events Reported in State Forest District 8 from 2€A®0 (DCNR, 2020)

YEAR # FIRES ACRES BURNED
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2015 67 139.5
2016 59 182.9
2017 39 29.0
2018 85 116.3
2019 81 114.7
2020 96 171.4
TOTAL 427 753.8
4.3.9.4. Future Occurrence

Previous events indicate that annual wildfire occurrences in the County are expected. Weather conditions
like drought can increase the likelihood of wildfires occurring. Many wildfires in the County are also the
result of humancaused ignitions. Any firgyithout the quick response or attention of fifighters,

forestry personnel, or visitors to the forest, has the potential to become a wildfire. Therefore, the
probability of an urban fire or wildfire occurring in Butler County is considposdibleas ddined by the

Risk Factor Methodology probability criteria (see Table 414.1

4.3.95. Vulnerability Assessment

DCNRBOF conducted an independent wildfire hazard risk assessment for municipalities in Butler County
in 2010, which is the most recent assessment of this type available. The analysis identified potential
wildfire hazard based on conditions that affectdfiite ignition and/or behavior such as fuel,

topography, and local weather. Results of the assessment are mapped in the Appektidium and

Low Risk Natural Hazards. Refer to Appendix | for a breakdown of structures and critical facilities in high
wildfire hazard areas by municipality and land use type.

4.3.10. Winter Storm

4.3.10.1. Location and Extent

Severe winter weather most frequently occurs during the winter months (November
March) and can be caused by laddect conditions, warm air masses associated with the
Gulf Stream or other areas.

Heavy snow or ice occurs throughout the Commonwealth of Pennsylvania. Every
municipality in Butler County is affected by these storms. Butler County and its 57 municipalities are
susceptible to the entire range of severe weather, from heavy snowstorm to severe blizzard. Winter storms
typically begin as lowressure systems that nve through
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Pennsylvania, following the jet stream. Average annual snowfall in Butler County ranges from

21 to 50 inches, with the higher snowfall occurring in the northern portion of the County (NOAA, 2013).
See Figure 4.3.10 for the average annual snowfall in Pennsylvania from 1981 to 2021. The impact of a
winter storms in Butler County are not as devdistg as some other hazards can be. Winter storms are

a frequent event in Butler County and are mitigated through the plowing, salting, and spraying efforts of
PennDOT and local municipalities. During the rare occurrence of a major event, severe wimhar stor
could potentially produce an accumulation of snow and ice on trees and utility lines resulting in loss of
electricity and blocked transportation routes. Frequently, especially in rural areas, loss of electric power
means loss of heat for residential ¢oisiers, which poses an immediate threat to human life (NOAA
NSSL, 2021b).

Storms tracking up the east coast tap into Atlantic moisture, whereas the Great Lakes supply the
moisture and instability for heavy snow squalls in the northwest. Orographic lift enhances snowfall over
higher elevations. The snowfall season is Novemberutin April, and amounts are generally below one
inch during October and May. The greatest monthly snowfalls occur in March as moisture supply begins
to increase with rising temperatures.

Figure 4.3.1a Pennsylvania Average Annual Snowfall
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4.3.10.2. Range of Magnitude

Winter storms consist of cold temperatures, heavy snow or ice and sometimes strong winds. Because
these events are regular annual occurrences in Butler County, they are considered hazards only when
they result in damage to specific structures and/or oveel local capabilities to handle disruptions to
traffic, communications, and electric power. The cost of removing snow, repairing damages, especially
from ice storms, and the loss to businesses can have a negative economic impact for communities.
Winter storms can generate other hazards such as infrastructure disruption (blocked roads and power
outages), humastaused hazards (traffic incidents and trapped vehicles), and technological problems
(communication system outages and overload). Winter storms caaradly affect roadways, utilities,
business activities, and can cause loss of life, frostbite, or freezing. Further, they can result in the closing
of secondary roads, loss of utility services and depletion of oil heating supplies. Some rural areas of the
County are susceptible to isolation during winter storms due to power and communication loss as well as
road closings. Emergency medical, food, and fuel supplies are sometimes required during these storms.

Winter storms may include one or more of the following weather events:

A Heavy SnowstormAccumulations of four inches or more in a-sour period, or six inches or
more in a twelvehour period.

A Sleet StormSleet is formed when snow falling to the earth partially melts as it passes through a
layer of warm air. The precipitation then passes through a cold layer of air and refreezes into
solid pellets. Sleet causes surfaces to become slippery, posing hazgeldestrians and
motorists.

A Ice StormAn ice storm occurs when rain freezes upon impact with the ground or other objects
such as trees and power lines. Heavy accumulations of ice can bring down trees and topple utility
poles, disrupting power and communication for days while crews make tbessary repairs.

The icy conditions are also dangerous for pedestrians and vehicular traffic.

A BlizzardAccording to the National Weather Service, a blizzard is a severe snowstorm that occurs
when winds reach 35 mph or more. The blowing snow reduces visibility to less thajuarter
of a mile for at least three hours. Storms that meet these criteria atérequent in Butler
County; however, storms that produce blizzdifce conditions are a common occurrence.

A Severe BlizzardVind velocity of 45 miles per hour, temperatures of 10 degrees Fahrenheit or
lower, a high density of blowing snow with visibility frequently measured in feet prevailing over
an extended period time.

Environmental impacts of winter storms often include damage shrubbery and trees due to heavy snow

loading, ice buileup and/or high winds which can break limbs or even bring down large trees. An

indirect effect of winter storms is the treatment of roadwayrfaces with salt, chemicals, and other de
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icing materials which can impair adjacent surface and ground waters. Another important secondary
impact for winter storms is building or structure collapses; if there is a heavy snowfall or a significant
accumulation over time, the weight of the snow mause building damage or even collapse. Winter
storms have a positive environmental impact as well;, gradual melting of snow and ice provides
groundwater recharge. However, abrupt high temperatures following a heavy snowfall can cause rapid
surface water rupff and severe flooding.

In Butler County, a worstase severe winter storm occurred in early February 2010. The storm resulted in
18-24 inches of snowfall across Pennsylvania, with 21.1 inches recorded in Pittsburgh, making it the
fourth largest snowfall on record in the area.ellwet and heavy nature of the snow resulted in downed
trees and powerlines leaving approximately 200,000 people without power after the storm. In some
locations, roads were blocked for two to three days and power took up to three days to be restored in
some locations (WXPI, 2013).

4.3.10.3. Past Occurrence

The Commonwealth of Pennsylvania has a long history of severe winter weather. In the winter-of 1993
1994, the state was hit by a series of protracted winter storms. The severity and nature of these storms,
combined with recorebreaking frigid temperaturegyosed a major threat to the lives, safety, and well

being of Commonwealth residents and caused major disruptions to the activities of schools, businesses,
hospitals, and nursing homes.

Butler County has experienced many major winter storms. In January 1978 and February 1992,
emergencies were declared statewide because of heavy snow. In February 1978, March 1989, and March
1993, emergencies were declared due to blizzard conditidgrighwinds with snow. During January and
February 1994, Pennsylvania experienced at least 17 regional or statewide winter storms. The
consequences of these disasters resulted in the need for intervention by the president in an effort to
alleviate the severity fothe hardship and to aid the recovery of the hardagtcounties. The severity and
nature of these storms combined with accompanying redorebking frigid temperatures posed a major
threat to the lives, safety and wdbkeing of Commonwealth residents duwcaused major disruptions to the
activities of schools, businesses, hospitals, and nursing homes.

Table 4.310-1 describes the full history of severe winter events in Butler County reported to the National
Oceanic and Atmospheric Administration Storm Events Database from 2015 to present. These include
Blizzard, Heavy Snow, Ice Storm, EBKect Snow\Winter Storm, and Winter Weather. Data prior to

2015 can be found in the 2015 Butler County Hazard Mitigation Plan update.

Table 4.3.101 History of Severe Winter Storms in Butler County (NOAA NCEI, 2021)

DATE ‘ TYPE COSTS ‘ DATE TYPE COSTS
1/2/1996 Ice Storm $0 1/9/2013 Winter Weather $0
1/6/1996 Heavy Snow $0 2/4/2014 Winter Storm $0

11/13/1997 Ice Storm $5,000 | 2/17/2014 Winter Weather $0
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1/2/1999 Winter Storm $0 11/22/2014 Winter Weather $0
1/8/1999 Winter Storm $0 11/27/2014 Winter Weather $0
1/13/1999 Winter Storm $0 12/2/2014 Winter Weather $0
12/13/2000 Winter Storm $0 1/3/2015 Winter Weather $0
3/4/2001 Winter Storm $0 3/3/2015 Winter Weather $0
12/11/2002 Ice Storm $0 12/17/2016 Ice Storm $0
2/16/2003 Heavy Snow $0 3/3/2017 Winter Weather $0
12/5/2003 Heavy Snow $0 1/12/2018 Winter Storm $0
12/14/2003 Heavy Snow $0 2/7/2018 Winter Storm $0
2/3/2004 Ice Storm $0 3/20/2018 Winter Weather $0
2/5/2004 Ice Storm $0 4/1/2018 Winter Weather $0
3/16/2004 Ice Storm $0 11/14/2018 Winter Weather $0
Table 4.3.161 History of Severe Winter Storms in Butler County (NOAA NCEI, 2021)

DATE ‘ TYPE COSTS DATE TYPE COSTS
1/22/2005 Heavy Snhow $0 1/18/2019 Winter Storm $0
3/1/2005 Heavy Snow $0 2/12/2019 Winter Weather $0
4/3/2005 Heavy Snhow $0 2/20/2019 Winter Weather $0

12/15/2005 Ice Storm $0 11/12/2019 Winter Weather $0
2/13/2007 Heavy Snow $0 12/4/2019 Winter Weather $0
2/1/2008 Winter Storm $10,000 | 12/17/2019 Winter Weather $0
2/12/2008 Winter Storm $0 1/18/2020 Winter Weather $0
2/29/2008 Heavy Snow $0 2/7/2020 Winter Weather $0
3/7/2008 Winter Storm $0 12/1/2020 Winter Storm $0
1/9/2009 Heavy Snow $0 12/16/2020 Winter Storm $0
1/17/2009 Heavy Snow $0 12/24/2020 Winter Weather $0
1/27/2009 Ice Storm $0 1/16/2021 Winter Weather $0

12/13/2009 Winter Weather $0 1/25/2021 Winter Weather $0
2/5/2010 Heavy Snow $0 1/31/2021 Winter Weather $0
2/9/2010 Winter Storm $0 2/1/2021 Winter Weather $0
12/5/2010 Heavy Snow $0 2/8/2021 Winter Weather $0
1/31/2011 Ice Storm $0 2/10/2021 Winter Weather $0
2/1/2011 Ice Storm $0 2/13/2021 Winter Weather $0
2/21/2011 Heavy Snow $0 2/15/2021 Winter Weather $0
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12/26/2012 Heavy Snow $0

4.3.10.4. Future Occurrence

Data from NCEI shows that winter storms are a regular occurrence in Butler County and occur on the
average of 35 times a year in Pennsylvania. The County is located in an area with the chance of equaling or
exceeding total snow depths of 25 to 50 inches.t8e probability of heavy snow or ice storms occurring

in Butler County in any given year is 100%. The future occurrence of winter storms hazard can be
consideredikelyas defined by the Risk Factor Methodology probability criteria (see Tablel}.4.1

The severity and frequency of major winter storms is expected to remain fairly constant. However, due

to increased dependence on various modes of transportation and use of public utilities for light, heat,

and power, the disruption from these storms is raaignificant today than in the past. The future

occurrence of climatic events cannot be predicted exactly. As noted in the table above, the County has
been affected by one to eight winter storm events each year from 2016 to 2021. Given this record of
reported events, it is safe for planning purposes to assume that in an average year the County can expect
to experience two winter storm events.

4.3.10.5. Vulnerability Assessment

In Butler County, wintertime snow accumulations are expected and normal. The most common, but
potentially serious, effects of very heavy snowstorms with accumulations exceeding six or more inches in
a 12hour period are snow drifts causing road closuresffic incidents, interruptions in power supply

and communications, and the failure of inadequately designed and/or maintained roofing systems. Some
rural areas of the County are susceptible to isolation due to the loss of telephone communications and
road closings. Power failure and interruption of water supplies are common from ice storms, heavy

snow, and blizzard conditions. All critical facilities in Butler County are vulnerable to winter storms.

Vulnerability to the effects of winter storms on buildings is somewhat dependent on the age of a
building. As building codes become more stringent, buildings can support heavier loads and as buildings
age, various factors may deteriorate their structurakgrity. Vulnerability also depends upon the type

of construction, materials used, and the degree to which a structure has been maintained. It is assumed
that older structures are more vulnerable, but additional information on construction type and foildi
codes enforced at time of construction would allow a more thorough assessment of the vulnerability of
structures to winter storm impacts such as severe wind and heavy snow loading.

Butler County has a significant number of older structures. Older structures may have weaker structural
integrity than newer ones and are often more susceptible to damage from snow or ice. The weight of
heavy snow or ice may lead to structural collapséaninor damage. All structures and infrastructure in
Butler County are exposed to heavy snow and ice.

The Commonwealth of Pennsylvania has adopted statewide building codes that include provisions of the
2015 IBC. Municipalities can choose to-opt State enforcement and apply their own enforcement and
additional building code standards. Some of Butlery)Caué Qa YdzyAOA LI} ft AGASazZ Ay Ofd
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elected to do this. Because of these building codes, new construction will be able to withstand the weight
of heavy snow or ice. Figure 4.3:2Ghows the distribution of building ages in Butler County; about 15% of
all buildings were constructed prior 940 in Butler County.

Table 4.3.1€2 Age of Structures for Buildings with Known Ages (US Census, 2015)
(US Census, 2019)

Year Structures Build
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Table 4.3.168 below shows the number of housing units in Butler County built prior to 1940 according to

GKS ' { [/ Syadza . d2NBIl dzQa SaldAYlI(iSad ¢KS F2f{t26Ay3 Y
units built prior to 1940: Fairview Borough (5%, West Sunbury Borough (51.0%), Butler City (50.9%),

and Karns City Borough (46.6%). These communities all have higher vulnerabilities to winter storm events
from this analysis. While the U.S. Census provide estimates for residential structures, tfenage

residential structures is not available.

Table 4.3.163 Age of Housing Units in Butler County (US Census, 2019)

NUMBER OF NUMBER OF

s FERCET oS FERCET
MUNICIPALITY UNITS BUILT HOUSING MUNICIPALITY UNITS BUILT LGS
PRIOR TO PRIOR TO
1940 UNITS 1940 UNITS
Adams Township 258 4.90% Jackson Township 211 11.50%
Allegheny Township 49 14.70% | Jefferson Township 216 9.50%
Brady Township 61 10.30% | Karns City Borough 48 46.60%
Bruin Borough 96 39.00% | Lancaster Township 109 10.40%
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Buffalo Township 350 11.10% | Marion Township 142 24.90%
Butler City 3612 50.90% | Mars Borough 262 37.30%
Butler Township 930 11.70% | Mercer Township 123 22.00%

Table 4.3.168 Age of Housing Units in Butler County (US Census, 2019)

NUMBER OF NUMBER OF

oushe  PERCET ousNe PETCET
MUNICIPALITY UNITS BUILT HOUSING MUNICIPALITY UNITS BUILT HOUSING
PRIOR TO PRIOR TO
Callery Borough 76 42.50% Middlesex Township 155 6.20%
Center Township 192 5100 | Muddy Creek 60 6.00%
Township
Cherry Township 45 9.20% Oakland Township 174 13.50%
Cherry Valley Borough 11 28.90% | Parker Township 51 16.20%
Chicora Borough 178 37.10% | Penn Township 299 13.60%
Clay Township 168 15.50% | Petrolia Borough 40 40.80%
, : P ill
Clearfield Township 109 9.2005 | -orersvile 51 38.10%
Borough
Clinton Township 124 10.40% | Prospect Borough 98 19.10%
Concord Township 78 11,500 | Saxonburg Borough 137 15.60%
Connogquenessing Boroug 100 41.70% Seven Fields Boroug 0 0.00%
Connoqgenessmg 299 12.70% Slippery Rock 216 15.10%
Township Borough
Cranberry Township 146 1100 | SIPPery Rock 227 11.40%
Township
Donegal Township 74 10.90% | Summit Township 391 20.10%
East Butler Borough 99 28.90% | Valencia Borough 81 25.70%
Eau Claire Borough 42 30.00% | Venango Township 51 12.20%
Evans City Borough 317 35.900 | WVashington Townshi 94 15.00%
Fairview Borough 39 55.70% West Liberty Borough 28 18.70%
Fairview Township 134 15.50% West Sunbury 52 51.00%
Borough
Forward Township 127 10.30% | Winfield Township 260 16.30%
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Franklin Township 73 5.60% Worth Township 73 10.00%
Harmony Borough 148 32.70% Zelienople Borough 561 29.20%
Harrisville Borough 122 35.70% | COUNTY TOTAL 12197 14.60%

HUMAN MADE HAZARDS

4.3.11. Civil Disturbance

4.3.11.1. Location and Extent

Civil disturbance encompasses a set of hazards emanating from a wide range of possible
events that cause civil disorder, confusion, strife, and economic hardship. The scale and
scope of civil disorders varies widely. However, government facilities, éowihhrks,

prisons, and universities are common sites where crowds and mobs may gather.

4.3.11.2. Range and Magnitude

There are two types of large gatherings typically associated with civil disturbances: a crowd and a mob. A
crowd may be defined as a casual, temporary collection of people without a strong, cohesive

relationship. Crowds can be classified into four categgofduniata County, PA MJHMP, 2008).

4.3.11.3. Past Occurrence

Butler County and its municipalities have not experienced any periods of civil unrest or disturbance.
However, various other areas within the Commonwealth over time have succumbed to riots. For example,
the Philadelphia 1964 Race Riot and 1969 York Ratedrurred. More recently, in 2011 Pennsylvania

State University students (State College, Pennsylvania) rioted in protest of the decision to fire head
football coach Joe Paterno.

4.3.11.4. Future Occurrence

Minor civil disturbances may occur in Butler County, but it is not possible to accurately predict the
probability of future occurrence for civil disorder events over the targn. However, it may be possible

to recognize the potential for an event to oedn the nearterm. It isunlikelythat Butler County will be

the target of civil disturbance as defined by the Risk Factor Methodology probability criteria (see Table
4.4.1-1).

4.3.11.5. Vulnerability Assessment

In general, Butler County is not particularly vulnerable to civil disorder events. Most civil disorder events,

should they occur, would have minimal impact. However, to reduce vulnerability if there were an event, it
is good to determine a plan for respangd to these situations. Establishing clear roles for responders is an

example of a way to be prepared.
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4.3.12. Dam Failure
m Due to data sensitivity, the Dam Failure profile can be found in Appendix G.

Dam
Failure
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4.3.13. Environmental Hazards: Coal Mining Incidents

4.3.13.1. Location and Extent

Mining, including surface, underground, and og@hoperations, has been an
important economic activity in Pennsylvania since before the 1860s and was

Coal Minin A A )
g LINE YAY SYU 27T tn§gciviies and toyftihuei@be & rhajoR industry.

Pennsylvania produces two types of coal:
bituminous and anthracite. Bituminous coal is typically used for electricity generation and metal
production. Anthracite coal, which is rarer than bituminous coal and can reach a high heating point that
burns blue flame, is typically used for heating anetahproduction (PA DEP, 2021b).

While resources other than coal are also mined in Pennsylvamituding metal ores, clay and shale,

and limestone most of these deposits are of limited extent. Coal, in contrast, has been mined under
large areas of the state. Counties underlain byl degosits are at highest risk of environmental hazards
resulting from coal mining activities. This area includes the majority of southwest Pennsylvania, situated
2OSN) GKS /2YY2ysSIf0iKQa YIAY o0AldzyAywlaid TASERO®
bituminous coal region.

Figure 4.3.13 shows the location of active and abandoned coal mining operations in Butler County.

Note that the active and abandoned coal mines are primarily located on identified coal fields, however
there are mines located outside the field areas. Wagority of coal mines identified by PA DEP in Butler
County are surface mines (92%). The remaining 8% of mines are underground mines, prep plants, refuse
disposal sites, refuse processing sites, and reclaimed sites through government financed construction
contracts (GFCC) (PA DEP, 2021c¢).

Table 4.3.13L lists the number of active and abandoned coal mines in each municipality in Butler

County. There are 96 active (12%), 438 inactive (55%), 137 abandoned (17%), 10 proposed but never
materialized (1%), and 120 (15%) completed reclamation sitesighout the County, for a total of 801

coal mines. The highest concentration of total coal mines are located in Concord Township (82 sites) and
Venango Township (76 sites). The highest number of active mines are located in Washington Township
(13 mine$ and Donegal Township (12 mines). The highest number of abandoned mined are located in
Venango Township (35 mines) and Allegheny Township (28 mines). There are 23 municipalities, listed
below, that do not have any coal mines identified by the PA DER: tivesnot included in Table 4.3:13

1

A Butler Townshigh A Fairview Borough
Butler City A Franklin Township

A Callery Borough A Harmony Borough

A Chicora Borough A Harrisville Borough

A Connoquenessing Borough A Jefferson Township

A East Butler Borough

A Evans City Borough A Mars Borough
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Middlesex Township
Penn Township
Petrolia Borough
Portersville Borough
Prospect Borough
Saxonburg Borough
Seven Fields Borough
Valencia Borough
West Sunbury Borough
Zelienople Borough

BUTLERCOUNTY 2021 HAZARD MITIGATION PLAN
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Table 4.3.121 Number of Mines by Type in Butler County Municipalities (PA DEP, 2021c)

NUMBER OF MINES

PROPOSED
MUNICIPALITY ABANDONED ACTIVE INACTIVE BUT NEVER RCESI\LIIAP,\SQIIIEODh
MATERIALIZED

Adams Township 0 1 0 0 0 1
Allegheny Township 28 9 23 2 11 73
Brady Township 2 0 8 0 2 12
Bruin Borough 2 0 2 0 0

Buffalo Township 1 0 0 2 3
Center Township 0 0 8 0 7 15
Cherry Township 6 0 24 2 4 36
Cherry Valley Township 5 0 10 0 0 12
Clay Township 0 6 13 0 6 25
Clearfield Township 0 17 0 22
Clinton Township 0 9 3 2 2 16
Concord Township 4 10 44 0 24 82
?g:vr:]cs)g::)enessmg 0 0 7 0 0 7
Cranberry Township 0 1 0 0 1
Donegal Township 12 13 0 0 26
Eau Claire Borough 2 2 0 0 5
Fairview Township 13 1 25 0 5 44
Forward Township 0 0 5 0 0 5
Jackson Township 0 5 6 2 0 13
Karns City Borough 0 0 0 9 9
Lancaster Township 1 1 9 0 0 11
Marion Township 10 5 27 0 4 46
Mercer Township 0 7 8 0 2 17
Muddy Creek Township 0 0 17 0 3 20
Oakland Township 1 2 27 0 2 32
Parker Township 13 8 18 0 5 44
Slippery Rock Borough 0 0 0 0 5 5
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Slippery Rock Township 7 2 21 0 6 36
Summit Township 2 0 28 0 0 30
Venango Township 35 3 21 0 17 76
Washington Township 6 13 30 2 2 53
West Liberty Borough 0 0 4 0 0 4

Table 4.3.131 Number of Mines by Type in Butler County Municipalities (PA DEP, 2021c)

NUMBER OF MINES

PROPOSED
MENICIPALITY ABANDONED ACTIVE  INACTIVE BUT NEVER R(:Egl\l;lAP'\L/lé_lTIIE%h TOTAL
MATERIALIZED
Winfield Township 0 0 1 0 0 1
Worth Township 2 0 16 0 0 18
TOTAL 137 96 438 10 120 801

Pennsylvania was one of the first states to initiate, promulgate, and enforce environmental regulations
related to mining, including mine reclamation. However, there remains a legacy of abandoned mines,
waste piles, and degraded groundwater and surfaceswat the Commonwealth. The EPA estimates that
over 3,000 miles of streams in Pennsylvania have been contaminated by acid mine drainage which occurs
when metal sulfides in rock oxidize and generate acidity in nearby waterways (PEMA, 2019).
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Figure 4.3.13L Mining Activity in Butler County
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4.3.13.2. Range of Magnitude

Major impacts from mining include surfae¢evation changes and subsidence, modification of
vegetation, the chemical degradation and flow redistribution of surface water and groundwater, the
creation of mine voids and entry openings, adverse aestheticétspand changes in land use.

In addition, active and abandoned mines can also result in injury and loss of human life. This can occur in
active mines where workers are injured or killed by mine collapse, entrapment, poisonous gases,
inundation, explosions, fires, equipment malfuncti@md improper ventilation. Injuries and death, such

as AliTerrain Vehicle (ATV) accidents, falling, and drowning, can also occur in abandoned mines.

The mineralwaste disposal from coal mining also is a hazard. Past disposal practices have dotted

t Syyaet gdryilQa fFyRaOlILIS gAGK dzyaA3dIKdGte NBFdzaS LA
materials that cause lonrgerm air-quality problems if ignéd. Burning refuse piles have also been linked

to major underground coal fires, such as those at Centralia and Shamokin in the Anthracite region of
Pennsylvania.

Reject wastes from coal mining that contain sulfide minerals can also degrade groundwater and surface
water. Coal refuse piles have historically been prolific sources of acid mine drainage which has impaired
many streams in Pennsylvania.

The environmental impacts of coal mining are many. Mining activities and acid mine drainage can
contaminate surface and groundwater, create acid mine drainage, cause changes in water temperature
and damage to streams, lakes, ponds, estuaries, and wetlenglystems. Mine explosions or burning
refuse piles can cause air quality problems. Although mine reclamation is required for much surface
mining activity, there is still a loss of quality in landscape, damage to vegetation, and degradation of
habitat.

Additionally, jurisdictions where longwall mining has taken place face added risks to domestic water
wells. Longwall mines involve the extraction of entire coal seams leaving caverns of up to five feet tall
that are left to planned subsidence. However stbiarth movement can disrupt aquifers and reduce or
eliminate water sources.

Pennsylvania has a long history of mining and there have been numerous mining accidents.

The worstcase scenario event in Pennsylvania mining history occurred in 1962 in Centralia, Pennsylvania
when an underground fire began in the coal mines underneath the town and continues to burn today.
The federal government offered buyouts of homes dfidents so they could relocate from the Centralia,
resulting in a cost of over $40 million. In 1992, Pennsylvania claimed eminent domain on all properties in
the town and condemned all the buildings. In 1981 the town had over 1,000 residents, but a®pf 201

only nine people still reside in the borough (US Census, 2019).

Another example of a worstase scenario occurred in Somerset County, the Quecreek Mine accident
YySIENI & 0SOIYS t-&yeseeaftiodhei X millch tors Df\Atér flooded into the mine.
The accident was the result of a breach in the wall betw®eiecreek Mine and an abandoned, flooded
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adjacent mine. Nine miners were trapped for 77 hours; however, the accident ended with the safe rescue
of all the trapped workers (Kiner, 2019).

4.3.13.3. Past Occurrence

Although state and federal (U.S. Department of Labor, EPA, and the Office of Surface Mining and
Reclamation) laws require occupational health, safety, and environmental protection in all mining
activities, mining accidents still occur. The U.S. Departroebabor Mine Safety and Health

Administration (MSHA) tracks mining accidents and injuries. Since 2008, there have been 21 deaths in
Pennsylvania resulting from surface and underground coal mining activities (MSHA, 2021). Although
there have been many miiia F OOA RSy (Ga Ay tSyyaeftdryAl Qa Sk NIe
comprehensive database that tracks the data. Beyond operator accidents, there can be incidents that are
a result of falls, drowning, electrocution, and ATV crashes.

The DEP Bureau of Mine Safety is required by law to investigate all fatal and serious accidents that occur
at underground Commonwealth mines. According to the Bureau, there have been four major mine
emergencies in Pennsylvania coal mines. They define @ emirergency as a serious situation or

occurrence that happens unexpectedly and demands immediate action or a condition of urgent need for
action or assistance such as a state of emergency. Two of these were mine fires and two were
inundations (PEMA, 2019).

4.3.13.4. Future Occurrence

It is difficult to forecast the severity and frequency of coal mining accidents and environmental damage in
Butler County. Although throughout time, the government has strengthened mining and reclamation
operation and environmental regulations, permittirapd inspection criteria, this has not prevented

mining accidents and environmental damage from occurring.

Surface subsidence resulting from underground mining continues to be a major concern of those
impacted by the mining industry (see Section 4.3.7). Despite the use of deep mine roof support
methods, some subsidence will eventually occur. It is likely taah®ylvania will continue to modify its

laws to reflect additional environmental awareness. Stricter controls on reclamation, perhaps
specifically addressing the disposal of mining residuals, are likely. State and federal laws and programs
have historicall placed an emphasis on environmental preservation and reclamation. As in the past, it
seems likely that Pennsylvania will be at the forefront of these programs and future occurrence will
decrease. However, until this is in place, coal mining inciderBsitier County arg@ossibleas defined

by the Risk Factor Methodology (see Table 41).1

4.3.13.5. Vulnerability Assessment

Table 4.3.12 shows the structures and critical facilities that are vulnerable to mining incidents.

Structures and critical facilities within a quarter mile of a mine operation are considered vulnerable.

There are 2,512 structures in close proximity talamining operations countywide (3% of all structures).
Municipalities that have the highest proportion of their structures close to mining operations include

Karns City Borough, Concord Township and Venango Township. Also, Oakland Township has 33% of thei
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critical facilities in close proximity to coal mining operations, which is significantly higher than any other
municipality.

When looking at structures by property type, shown in Table 4:3,1Be majority of vulnerable
structures are unsurprisingly residential in nature, followed by agricultural uses. A complete listing of
critical facilities is in Appendix E.
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Table 4.3.12 Structures and Critical Facilities Vulnerable to Mining Operations
STRUCTURES PERCENT CRITICAL T R TIEAL
VULNERABLE STRUCTURES FACILITIES A ELTES
AL TO COAL VULNERABLE TO TOTAL VULNERABLE TO ULNERARELE 6
MUNICIPALITY STRUCTURE MINING COAL MINING | CRITICAL COAL MINING SO WG
OPERATIONS OPERATIONS | FACILITIES OPERATIONS
(WITHIN .25 (WITHIN .25 (WITHIN .25 OPERATIONS
MILES) MILES) VIH=S)) (WITHIN .25 MILES)
Adams Township 6,126 89 1% 25 0 0%
Allegheny Township 414 33 8% 1 0 0%
Brady Township 661 21 3% 1 0 0%
Bruin Borough 245 40 16% 2 0 0%
Buffalo Township 3,336 10 0% 8 0 0%
Butler, City 5,933 0 0% 18 0 0%
Butler Township 7,644 0 0% 44 0 0%
Callery Borough 168 0 0% 4 0 0%
Center Township 3,788 54 1% 5 0 0%
Cherry Township 570 90 16% 2 0 0%
Cherry Valley Borough 42 7 17% 0 0 0%
Chicora Borough 473 0 0% 5 0 0%
Clay Township 1,202 80 7% 3 0 0%
Clearfield Township 1,096 67 6% 1 0 0%
Clinton Township 1,351 57 4% 1 0 0%
Concord Township 749 170 23% 1 0 0%
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Table 4.3.12 Structures and Criticdfacilities Vulnerable to Mining Operations
Connoquenessing Borough 352 0 0% 2 0 0%
Connoquenessing
Township 2,146 10 0% 4 0 0%
Cranberry Township 12,665 440 3% 21 1 5%
STRUCTURES PERCENT CRITICAL PERCENT CRITICAL
VULNERABLE STRUCTURES FACILITIES TS
ol TO COAL VULNERABLE TO TOTAL VULNERABLE TO U A ERATLE 6
MUNICIPALITY STRUCTURE MINING COAL MINING | CRITICAL COAL MINING COAL MINING
OPERATIONS OPERATIONS | FACILITIES OPERATIONS OPERATIONS
(WITHIN .25 (WITHIN .25 (WITHIN .25
MILES) MILES) VIH=S)) (WITHIN .25 MILES)
Donegal Township 765 45 6% 2 0 0%
East Butler Borough 331 0 0% 3 0 0%
Eau Claire Borough 163 6 4% 2 0 0%
Evans City Borough 776 0 0% 6 0 0%
Fairview Borough 80 0 0% 1 0 0%
Fairview Township 951 142 15% 2 0 0%
Forward Township 1,325 17 1% 3 0 0%
Franklin Township 1,280 0 0% 1 0 0%
Harmony Borough 459 0 0% 3 0 0%
Harrisville Borough 380 0 0% 4 0 0%
Jackson Township 2,422 42 2% 7 0 0%
Jefferson Township 2,103 0 0% 5 0 0%
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Table 4.3.12 Structures and Critical Facilities Vulnerable to Mining Operations

Karns City Borough 111 54 49% 1 0 0%
Lancaster Township 1,346 32 2% 3 0 0%
Marion Township 621 87 14% 2 0 0%
Mars Borough 541 0 0% 2 0 0%
Mercer Township 560 43 8% 2 0 0%
Middlesex Township 3,046 0 0% 6 0 0%
Muddy Creek Township 1,144 83 7% 4 0 0%
Oakland Township 1,282 100 8% 3 1 33%

STRUCTURES PERCENT CRITICAL SRR R TIEAL
VULNERABLE STRUCTURES FACILITIES L TLTES
TOTAL TO COAL VULNERABLE TO TOTAL VULNERABLE TO VULNERABLE TO
MUNICIPALITY STRUCTURE MINING COAL MINING | CRITICAL COAL MINING AL TNE
OPERATIONS OPERATIONS FACILITIES OPERATIONS AEERATENG
(WITHIN .25 (WITHIN .25 (WITHIN .25
MILES) MILES) MILES) QHITEIN 22 BllES)
Parker Township 359 37 10% 1 0 0%
Penn Township 2,281 0 0% 8 0 0%
Petrolia Borough 125 0 0% 2 0 0%
Portersville Borough 146 2 1% 2 0 0%
Prospect Borough 566 0 0% 3 0 0%
Saxonburg Borough 784 0 0% 5 0 0%
Seven Fields Borough 1,227 0 0% 1 0 0%
Slippery Rock Borough 1,240 159 13% 13 0 0%
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Table 4.3.12 Structures and Criticdfacilities Vulnerable to Mining Operations

Slippery Rock Township 1,904 76 4% 8 0 0%
Summit Township 2,018 160 8% 5 0 0%
Valencia Borough 266 0 0% 0 0 0%
Venango Township 433 98 23% 1 0 0%
Washington Township 644 111 17% 2 0 0%
West Liberty Borough 157 21 13% 0 0 0%
West Sunbury Borough 103 0 0% 0 0 0%
Winfield Township 1,335 0 0% 1 0 0%
Worth Township 790 29 4% 2 0 0%
Zelienople Borough 1,853 0 0% 3 0 0%
TOTAL 84,878 2,512 3% 265 2 1%
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Table 4.3.133 Structures Vulnerable to Coal Mining Operations by Land Use Type

MUNICIPALITY

COMMERCIAL
MIXEDUSE
INDUSTRIAL
INSTITUTIONAL
RECREATION
RESIDENTIAL
TRANSPORTATI
UNKNOWN
VACANT

Ll -
[ <
=S <
= &
5‘ w
O =
o =
(U] (@]
< (@)

Adams Township 0 7 0 1 1 0 0 77 0 0 0 3 89
Allegheny Township 10 6 0 4 0 0 0 12 0 0 0 1 33
Brady Township 8 0 0 0 1 0 0 12 0 0 0 0 21
Bruin Borough 2 0 0 0 0 0 0 37 0 0 0 1 40
Buffalo Township 3 0 0 0 0 0 0 0 0 0 0 10
Butler, City 0 0 0 0 0 0 0 0 0 0 0

Butler Township 0 0 0 0 0 0 0 0 0 0 0

Callery Borough 0 0 0 0 0 0 0 0 0 0 0

Center Township 5 1 0 0 0 0 0 48 0 0 0 0 54
Cherry Township 18 3 0 0 0 0 0 49 0 0 0 20 90
Cherry Valley Borough 0 0 0 0 0 0 0 0 0 1

Chicora Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Clay Township 21 2 0 0 0 0 0 55 0 0 0 2 80
Clearfield Township 11 0 0 0 1 0 0 49 0 0 0 6 67
Clinton Township 20 2 0 1 0 0 0 34 0 0 0 0 57
Concord Township 44 0 0 0 0 0 0 124 0 0 0 2 170
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Table 4.3.133 Structures Vulnerable to Coal Mining Operations by Land Use Type

Connoquenessing Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Connoquenessing Township 5 0 0 0 0 0 0 5 0 0 0 0 10
Cranberry Township 0 16 0 0 1 0 0 420 0 3 0 0 440
Donegal Township 7 0 0 0 0 0 31 0 0 0 1 45
East Butler Borough 0 0 0 0 0 0 0 0 0 0 0 0 0

MUNICIPALITY

MIXEDUSE
INDUSTRIAL
RECREATION
RESIDENTIAL
UNKNOWN
VACANT

i -l
o <
) O
= o
) w
O =
o =
(U] (@]
< o

COMMERCIAL
INSTITUTIONAL
TRANSPORTATI

Eau Claire Borough 0 0 0 0 0 0 0 0 0 0

Evans City Borough 0 0 0 0 0 0 0 0 0 0

Fairview Borough 0 0 0 0 0 0 0 0 0 0

Fairview Township 16 4 0 0 4 0 0 109 0 0 0 9 142
Forward Township 0 0 0 0 0 0 7 0 0 0 4 17
Franklin Township 0 0 0 0 0 0 0 0 0 0 0
Harmony Borough 0 0 0 0 0 0 0 0 0 0 0
Harrisville Borough 0 0 0 0 0 0 0 0 0 0 0

Jackson Township 14 5 0 0 0 0 0 21 0 0 0 2 42
Jefferson Township 0 0 0 0 0 0 0 0 0 0 0 0
Karns City Borough 1 0 0 1 0 0 51 0 0 0 1 54
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Table 4.3.133 Structures Vulnerable to Coal Mining Operations by Land Use Type

Lancaster Township 5 1 0 0 0 0 0 25 0 0 0 1 32
Marion Township 18 2 0 0 1 0 0 60 0 0 0 6 87
Mars Borough 0 0 0 0 0 0 0 0 0 0 0 0
Mercer Township 0 0 0 0 0 0 34 0 0 0 3 43
Middlesex Township 0 0 0 0 0 0 0 0 0 0 0 0
Muddy Creek Township 21 6 0 0 0 0 0 55 0 0 0 1 83
Oakland Township 20 1 0 0 1 0 0 76 0 0 0 2 100
Parker Township 10 0 0 0 0 0 0 24 0 0 0 3 37
Penn Township 0 0 0 0 0 0 0 0 0 0

Petrolia Borough 0 0 0 0 0 0 0 0 0 0

MUNICIPALITY

COMMERCIAL
MIXEDUSE
INDUSTRIAL
RECREATION
RESIDENTIAL
UNKNOWN
VACANT

Ll -
o <
= <
= &
5’ w
O =
o =
U] (@)
< (@)

INSTITUTIONAL
TRANSPORTATI

Portersville Borough 0 0 0 0 1 0 0 1 0 0 0 0 2
Prospect Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Saxonburg Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Seven Fields Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Slippery Rock Borough 1 30 3 0 0 0 0 123 0 0 0 2 159
Slippery Rock Township 13 11 1 0 1 0 0 46 0 0 0 4 76
Summit Township 14 11 2 3 0 0 0 120 0 0 0 10 160
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Table 4.3.133 Structures Vulnerable to Coal Mining Operations by Land Use Type

Valencia Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Venango Township 19 0 0 0 0 0 0 71 0 0 0 8 98
Washington Township 25 2 0 0 0 0 0 80 0 0 0 4 111
West Liberty Borough 0 0 0 0 0 0 0 21 0 0 0 0 21
West Sunbury Borough 0 0 0 0 0 0 0 0 0 0 0

Winfield Township 0 0 0 0 0 0 0 0 0 0 0

Worth Township 7 0 0 0 0 0 0 21 0 0 0 1 29
Zelienople Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 356 117 6 9 13 0 0 1,910 0 3 0 98 2,512
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4.3.14. Environmental Hazards: Conventional Oil and Gas Well
Incidents
4.3.14.1. Location and Extent
Oil and gas development in Pennsylvania is extensive and has been ongoing for
anventional over 150 years, with the most recent phase of exploration and production
Oil/Gas Wells activities targeting the Marcellus and Utica shales. Regulatory standards for the
industry have evolvedgnificantly as a function of both
advances in technology and a more intense focus on environmental protection. More than 350,000 oll
and gas wells have been drilled in Pennsylvania since the first commercial oil well was developed in
1859 (PA DEPROGM, 2010). Additionally, oil and gas depenent has been taking place for nearly a
century prior to permitting requirements enacted in 1955, an estimated 100,000 to 560,000 abandoned
wells are yet to be accounted for in the state (PA DEP, 2021d). PA DEP differentiates between
conventional and uconventional oil and gas wells. Conventional wells are traditional vertical wells,
while unconventional wells are typically horizontally drilled wells commonly associated with the
Marcellus Shale. Unconventional gas wells are profiled in Section 4.3.16.

There are approximately 2,808 conventional oil and gas wells drilled in Butler County (PA DEP, 2021e).
Conventional wells are defined as traditional vertical wells. Well types and statuses countywide are as
follows:

Well Types Well Statuses

A Oil Wells: 33%A Active: 46%

Gas Wells: 319%. Abandoned: 11%

Combined Oil and Gas Wells: 11.5% A Orphaned: 14%
Other Types of Conventional Wells: 2.5% A Plugged: 21%
Undetermined: 22% A Other Statuses: 8%

To Do To o

hidKSNJ adl GdzaSa Ay Of dzZRS aLINRLIR2ASRX o0dzi ySOSNI YI (SN
submitted but not approved, a well was entered erroneously into the database, or the permit was

AdadzSR o0dzi GKS ¢Sttt gla ySOSRNRKNESRSEBI YISY KA ¢ ALIE KIS
expired without being drilled or that the operator will not seek to drill.

There are active and abandoned oil and gas wells in 47 of 57 municipalities in Butler County with activity
concentrated in the eastern portion of the County as shown in Figure 413.D4ta on conventional olil

and gas wells obtained from PA DEP, providebable 4.3.14 below, shows that over 30 percent of

existing oil and gas wells are located in only three municipalities: Concord Township, Donegal Township,
and Parker Township, with 278, 267, and 314 conventional wells respectively.

Private water supplies such as domestic drinking water wells in the vicinity of oil and gas wells are at risk
of contamination from brine and other pollutants including methane which can pose a fire hazard.
Private drinking water is largely unregulated ahdrefore the existing data is largely incomplete and/or
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inaccurate. Some information is submitted to the Pennsylvania Topographic and Geologic Survey by
water well drillers via the PaGWIS system, but this data is voluntarily reported.
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Figure 4.3.141 Conventional Oil and Gas Wells in Butler County
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