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American Academy of Clinical Toxicology
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American Society of Addiction Medicine
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Centers for Disease Control and Prevention
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Federal Bureau of Investigations

Federal Emergency Management Agency
Flood Mitigation Assistance Grant Program
Federal Railroad Association

Geographic Information SysteffSsiences
Hazards U.S. Software

Hazard Mitigation Assistance

Hazardous Material Emergency Planning Grant
Hazard Mitigation Grant Planning

Hazard Mitigation Plan

Hazardous Material Response Fund
Hazardous Sites Cleanup Act

Homeland Security Grant Program
Homegrown Violent Extremist

International Code Council

llluminating Engineering Society

Local Emergency Planning Committee
Lesbian, Gay, Bisexual, Trans & Queer
Local Planning Team

MedicationAssisted Treatment
Municipalities Planning Code

Notification and Resource Manual
Neonatal Abstinence Syndrome

National Climatic Data Center

National Centers for Environmental Information

National Flood Insurance Program
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NFPA:
NIH:

NLD:
NOAA:
NTP:
NWS:
OIH:
OuD:

PA DCED:
PA DEP:
PA DOA:
PA GWIS:
PA HART:
PAWNVCP:
PDMP:
PDSI:
PEMA:
PennDOT:
PHMSA:
PISC:
POD:
PWSA:
RF:
SARA:
SC:
SFHA:
TRI:

UCC:

US HHS:

National Fire Protection Association

National Institute of Health

National Levee Database

National Oceanic and Atmospheric Administration
Narcotic Treatment Program

National Weather Service

Opioid-Induced Hyperalgesia

Opioid Use Disorder

Pennsylvania Department of Community and Economic Development
Pennsylvania Department of Environmental Protection
Pennsylvania Department of Agriculture

Pennsylvania Groundwater Information System
Pennsylvania Helicopter Aquatic Rescue Team
Pennsylvania West Nile Virus Control Program
Prescription Drug Monitoring Program

Palmer Drought Severity Index

Pennsylvania Emergency Management Agency
Pennsylvania Department of Transportation

Pipeline and Hazardous Materials Safety Administration
Pennsylvania Invasive Species Council

Points of Dispensing

Public Water Service Area

Risk Factor

Superfund Amendments and Reauthorization Act
Steering Committee

Special Flood Hazard Area

Toxic Release Inventory

Uniform Construction Code

United States Department of Health and Human Services
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USACE: Untied States Army Corp of Engineers
USDA: United States Department of Agriculture

USDA FS: United States Department of Agriculture Forest Service

USGS: United States Geological Survey
WL: Working Level

WMD: Weapon of Mass Destruction
WUI: Wildland Urban Interface
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Executive Simmary

Mitigation is the effort to reduce loss of life and property by lessening the impact of disasters.
Hazard mitigation focuses attention and resources on county and municipal policies and actions
that will produce successive benefits over time. State aatldgovernments engage in hazard
mitigation planning to identify risks and vulnerabilities associated with natural as well as-human
caused hazards and develop kegn strategies for protecting people and property from future
hazard events. Mitigation plarare key to breaking the cycle of disaster damage, reconstruction,
and repeated damage. This plan represents the work of citizens, elected and appointed
government officials, businegsadersyolunteer and nonprofit groups to protect community
assets, preserve the economic viability of the community, and save lives.

In 2024, the Perry County Emergency Management Agency contracted the services of a
consulting agency to revise and update the Perry County Hazard Mitigation Plan. The plan was
successfully updated in accordance with the requirements set forth by PEMEMAd Fhe

updated Perry County Hazard Mitigation Plan was adopted by the Perry County Commissioners
in 2020. All thirty municipalities adopted the 2020 Perry County Hazard Mitigation Plan as the
municipal hazard mitigation plan, and it is anticipated thataaticipating municipalities will

adopt the 2025 Perry County Hazard Mitigation Plan Update.

The Perry County Commissioners secured a grant to complete the 2025 update to the Perry
County Hazard Mitigation Plan. MCM Consulting Group, Inc. was hired to assist the county
with the update of the plan. The planning kafk meeting was conducted on &ué, 2024.

The planning process for the 2025 Perry County Hazard Mitigation Plan Update consisted of the
following:

1 Identification and prioritization of the hazards that may affect the county and its
municipalities.
1T Assessment of the countyds and municipalit
Identification of the mitigation actions and projects that can reduce that vulnerability.
1 Development of a strategy for implementing the actions and projects, including
identifying the agency(ies) responsible for that implementation.

=

Throughout the planning process, the general public was given the opportunity to comment on
the existing HMP and provide suggestions for the updated version. Due to €QYnblic
meetings were conducted via an online survey to provide residents atuogpdo provide

input on the HMP. Several meetings were helderson with a virtual optigrand participants

were invited to submit surveys and other documents via an online survey.
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The following hazards were identified by the local planning team as presenting the highest risk
to the county and its municipalities:

Natural hazards:

=

Drought
Earthquake
Extreme Temperatures
Flooding, Flash Flooding, Ice Jam Flooding
Hailstorm
Hurricane and Tropical Storm, Nordbeaster
Invasive Species
Landslide
Lightning Strike
Pandemic and Infectious Disease
Radon Exposure
Subsidence, Sinkhole
Tornado/Windstorm
Wildfire
1 Winter Storm
Humancaused hazards:

=4 =4 4 -4 4 5 5 -8 -5 -9 -5 -2 -2

=

Blighted Properties, Building and Structure Collapse
Civil Disturbance

Dam Failure / Levee Failure
Disorientation

Drowning

*Emergency Services

Environmental Hazards

Mass Food/Animal Feed Contamination
Nuclear Incident

Substance Use Disorder
Terrorism/Cyberterrorism Incidents
Transportation Accidents

Urban Fire and Explosion

Utility Interruption

= =4 4 -4 48 8 -5 9 -5 -9 -5 -9 -2

Produced by MCM Consulting Group, Inc. Page- 18



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

A total of twenty-nine hazards have been identified in @25 Perry County Hazalditigation
Plan. Atotal of twentyeight identified hazards were listed in the previous 2020 plan upgdete
new hazardscludedisorientation, drowninggndemergency services

To mitigate against the effects of these hazards, the local planning team identified the following
goals for hazard mitigation over the next five years:

1 Reduce potential injury/death and damage to existing community assets due to floods,
flash floods, and ice jams.

1 Reduce potential injury/death and damage to community assets due to all hazards.

Promote disasteaesistant future development.

1 Promote hazard mitigation as a public value in recognition of its importance to the health,
safety, and welfare of the population.

1 Improve response and recovery capabilities.

1 Protect critical infrastructure.

=a

Mitigation actions are specific projects and activities that help achieve goals. A tiftgl-sfx

actions were developed for this plan update as they pertain to hazards identified by the local
planning team. The 2020 Perry County Hazard Mitigation Plan consisted edifjfty total

actions. The individual objectives and actions that will be implemented are shown in Section 6.4.
Each municipality was provided the opportunity to submit new project opportunity forms for this
update. Atotal oftwenty-four project opportunities were submitted for this plan update.

The 2025 Perry County Hazard Mitigation Pl an
vulnerability to disasters. It is the commitment to reducing risks from hazards and serves as a
guide for decision makers as they commit resources to reducindehts eff hazards. Hazard

mitigation is the only phase of emergency management specifically dedicated to breaking the
cycle of damage, reconstruction, and repeated damage.

The 2025 Perry County Hazard Mitigation Plan is a living document that reflects ongoing hazard
mitigation activities and requires monitoring, evaluating, and updating to ensure the mitigation
actions are implemented. To facilitdkee hazard mitigation planning process and adhere to
regulatory requirements, the plan will be reviewed annually, and any major revisions will be
incorporated into the fivgear update.
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1. Introduction

1.1 Background

ThePerry CountyBoard of Commissioners, in response to the Disaster Mitigation Act of 2000
(DMA 2000), organized a countywide hazard mitigation planning effort to prepare, adopt, and
implement a multjurisdictional Hazard Mitigation Plan (HMP) f&erry Countyand all of its

thirty municipalities. Thd?erry CountyEmergency Management Agency was charged by the
County Board of Commissioners to prepare the 2025 plan. The 2020 H\bBdrastilized and
maintained during the fivgear life cycle.

ThePerry CountyCommissioners were successful in securing hazard mitigation grant funding to
update the county hazard mitigation plan. Thedsaster mitigation grant funding was
administered by the Pennsylvania Emergency Management Agency and pro\Reexto

Countyas a sulgrantee. Th&erry CountyCommissioners assigned tRerry County

Emergency Management Agency with the primary responsibility to update the hazard mitigation
plan. MCM Consulting Group, Inc. was selected to complete the upddte BMP. A local

hazard mitigation planning team was developed comprised of government leaders and citizens
from Perry County This updated HMP will provide another solid foundation forRkery
CountyHazard Mitigation Program

Hazard mitigation describes sustained actions taken to prevent or minimizedongsks to

life and property from hazards and to create successive benefits over tirdesaBter

mitigation actions are taken in advance of a hazard event and aread$edataking the

disaster cycles of damage, reconstruction, and repeated damage. With careful selection,
successful mitigation actions are ceffiective means of reducing risk of loss over the long term.

Hazard mitigation planning has the potential to produce-teng and recurring benefits. A core
assumption of mitigation is that current dollars invested in mitigation practices will significantly
reduce the demand for future dollars by lessening the minmne@ded for recovery, repair, and
reconstruction. These mitigation practices will also enable local residents, businesses, and
industries to reestablish themselves in the wake of a disaster, getting the economy back on track
sooner with less interruption

1.2 Purpose
The purpose of this aazard mitigation plan (HMP) is:

1 Protect life, safety, and property by reducing the potential for future damages and
economic losses that result from hazards.
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1 Qualify for additional grant funding, in both the aiisaster and the poedisaster
environment.

1 Speed recovery and redevelopment following future disaster events.

Demonstrate a firm local commitment to hazard mitigation principles.

1 Comply with both state and federal legislative requirements for local hazard mitigation
plans.

=

13 Scope

This Perry CountyMulti-Jurisdictional Hazard Mitigation Plan serves as a framework for saving
lives, protecting assets, and preserving the economic viability dghittyemunicipalities inPerry
County The HMP outlines actions designed to address and reduce the impact of a full range of
natural hazards facin@erry Countyincluding drought, earthquakes, flooding, tornadoes,
hurricanes/tropical storms, invasive species, and severe winter weather.-Ehused hazards

such as transportation accidents, ggeacy services shortage, hazardous materials spills, and
fires are also addressed.

A multi-jurisdictional planning approach was utilized for ferry CountyHMP update, thereby
eliminating the need for each municipality to develop its own approach to maiteyation
projects, common mitigation goals and objectives, and an evaluation of a broad capabilities
assessment examining policies and regulations throughout the county and its municipalities.

14. Authority and References

Authority for this plan originates from the following federal sources:

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

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

1 Disaster Mitigation Act of 2000, Public Law 1390, as amended.

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

Authority for this plan originates from the following Commonwealth of Pennsylvania sources:

1 Pennsylvania Emergency Management Services Code. Title 35, Pa C.S. Section 101

1 Pennsylvania Municipalities Planning Code of 1968, Act 247 as reenacted and amended
by Act 170 of 1988.

1 Pennsylvania Stormwater Management Act of October 4, 1978. P.L. 864, No. 167

The following Federal Emergency Management Agency (FEMA) guides and reference
documents were used to prepare this document:
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FEMA 386-1: Getting Started. September 2002

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

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

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

FEMA 386'5: Using BenefiCost Review in Mitigation Planning. May 2007

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

FEMA 386-7: Integrating Manmade Hazards into Mitigation Planning. September 2003
FEMA 386-8: Multijurisdictional Mitigation Planning. August 2006

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

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

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

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

FEMA Rehabilitation of High Hazard Potential Dams: Grant Program Guidance, June
2020

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

1
il

T

PEMA: Hazard Mitigation Planning Made Easy!

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

PEMA: All-Hazard Mitigation Planning Standard Operating Guide, 2020.

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

T

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

2.1. Geography and the Environment

Perry Countycovers approximately 556 square miles and is situated in-seuthal

Pennsylvania. The county is bordered by Juniata County in the north, Dauphin County to the
east, Northumberland County to the northeast, by Franklin County to the southwest, and by
Cumberland County to the soutRerry Countylies within one physiographic province of
Pennsylvanid the Ridge and Valley Province. Specifically Perry County is characterized by the
Appalachian Mountain Section, Susquehanna Lowland Section, and the Antbiaite

Section of the Ridge and Valley Province. The county is tHea@tked county in terms of
population within the Commonwealth of Pennsylvania. There is a total of 551 square miles of
land and 4.1 square miles of water.

Perry Countypresents a wide range of topographic features. The surface ranges from almost
level in valleys, to rolling hills, and mountain ridges. Elevations in the county range from a high
of 2,274 feet on the Blue Mountain Ridge to the southwest to a low of 29&ideg the
Susquehanna River near Marysville Borough.

T h e K-=GpigeeGlimate Areas map classifies Perry County th@dest of Pennsylvania, as
Humid Continental, which can be seerFigure1i K u p pGeiger Climate MapWhile the
counties of Pennsylvania share many weather similarities, there are also a few unique
characteristics to the area.

Figurel- K u p pGeiger Climate Map
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According to current data, tleimate inPerry Countyis temperate, characterized by moderately
hot summers and moder
the average daily minimum temperature is 19.
69. 16eF and t ke muwe rteegrep edaitluyr ema s 80. 33 ekF.

each winter is 29.23 inches.

ately severe winters.

River and stream valleys dominate the landscafeafy County The Susquehanna River is the
primary feature and runs along the entire eastern border of the county. Its major tributaries
include the Juniata River and Shermans Creek.

Perry Countyis comprised of five major watersheds:

Tablel - Watersheds in Perry County

Watersheds in Perry County

Susquehanna River

Juniata River

Buffalo Creek

Sherman Creek

Tuscarora Creek

2.2. Community Facts

Perry Countywas created on March 22,8 2 0
name originated from Oliver Hazard Perry, a victor of the Battle of Lake Erie from the War of
1812. Bloomfield Borough, the county seat was laid out in 1822 and named for the blooming
clovers that were && in June of 1822. On Mardi4, 1831 Bloomfield was incorporated as a

borough.

from a

The following boroughs and townships are locatedemry County

part

of Cumber |

1 Boroughs Blain, Bloomfield, DuncannonlLandisburg, Liverpool, Marysville, Millerstown,
New Buffalo, and Newport

1 Townships Buffalo, Carroll, Centre GreenwoodHowe, Jacksonjuniata, Liverpool, Miller,
Northeast Madison, OliveBenn,Rye, Saville, Southwest Madisor§pring, Toboyne,
Tuscarora, Tyrone, Watts, aldheatfield

Perry County

Nati onal

Regi ster

Buil ding/Loc

Dat e Ad
NRHP

Muni ci

P @

Lat/ Lon

Adairs Covered

08/ 25/ 1

Sout hwest
Township

M

40 .

33064242
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Perry County National Regi ster
: : Date Ad N
Bui | i n L Mu n i i L Lon
u d g/ Loc NRHP u cCipe at/ Lo
Bistline Covere{ 08/25/1>0uthwest M, , 33394706
Township
Book's Covered | 08/ 25/ 1Jackson Towd40.32%45247
. . Newport and
Bridge in Newpol 08/22/1Townships 40. 474213
Clark's Ferry Te 02/ 18/ 2Duncannon Bl40. 3965025
Dellville Cover ¢ 08/ 25/ 1]Wheatfield |40. 363681116
DuniCarei gh House 08/ 27/ 3YLandi sburg [(40. 347663306
FIl ei sher Cover e/ 08/ 25/ 10liver Town|40.4892%24458
Kochendefer Cov¢{ 08/ 25/ 1Saville Tow40.4242163B8B87
Il srael and Samu¢ Jackson and
Site and House 05/30/2Township 40.28%77833
Mill ersburg Fer i 08/ 02/ 2Buffalo Tow 40.54428668,73
Mount Pl easant 08/ 25/ 1Jackson Tow40. 37175.,5455
New Ger mant own ¢ 08/ 25/ 1Jackson Towd40. 306866568
O" Donel House ai 07/ 17/ JYToboyne Tow 40.28¥Y38621
Perry County Col 02/ 24/ 3Bl oomfield [(40.42, 1875
Red Covered Bri( 08/ 25/ 1Liverpool T/40.566805603
Rice Covered Bri 08/ 25/ 1Tyrone Town|40. 33883309
Rockville Bridg:¢ 08/ 25/ 3JTyrone Town|40.33365611
Saville Covered 08/ 25/ 1Saville Tow40.43805896
Waggoner Cover ec( 08/25/1Northe§st M40.35—94!4$,73
Township
Source: National Regi ster of Historic Places, 2024
2.3 Population and Demographics

The total populatiofior Perry Countyis 45,842 based on 2020 United States Census Bureau.
The total change in population for Perry County from 2010 to 2020 was a decrease of 127 and a
change of .25389%. The most populous municipality is Carroll Township. The municipalities in
the county thahad the largest percentage of decrease from 2010 to 2020 were Northeast
Madison Township-80.056%), Millerstown Borough17.668%), Oliver Township-16.091%),
Bloomfield Borough {15.691%), and Miller TownshipX2.318%). The municipalities that had

the highest percentage of increase for the period from 2010 to 202G aglevest Madison
Township (59.7716%), Tuscarora Township (33.2647%), Centre Township (27.7495%),
Greenwood Township (24.7717%), and Watts Township (24.2208&6)e2 i Population

Changen Perry Countyillustrates the trends and data framited States Census Bureau,
American Community Survey. These figures are based off data from the United States Census
Bureau, American Community SurveyyBar estimates i8010 and 2020rigure 51 Perry
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County Population Densitjlustrates the average population density values per census track in
the various municipalities of Perry County

Table2 - Population Change in Perry County

Population Change in Perry County from 20162020

Municipality 2010 Census | 2020 Census| Percent of Change 2012020 (%)
Blain Borough 199 230 15.578
Bloomfield Borough 1504 1268 _
Buffalo Township 1229 1133
Carroll Township 5247 5291 0.8386
Centre Township 1964 2509 27.749
Duncannon Borough 1406 1305 ;
Greenwood Township 876 1093 24.772
Howe Township 420 423 0.7143
Jackson Township 472 504 6.7797
Juniata Township 1567 1461
Landisburg Borough 193 182
Liverpool Borough 851 851
Liverpool Township 1164 1074
Marysville Borough 2494 2550
Miller Township 893 783
Millerstown Borough 849 699
New Buffalo Borough 122 140
Newport Borough 1724 1661
Northeast Madison Townshij 1068 747
Oliver Township 2113 1773
Penn Township 3191 3246
Rye Township 2609 2408
Saville Township 2445 2513 2.7812
Southwest Madison Townsh 788 1259 59.772
Spring Township 2369 2238 [
Toboyne Township 421 450 6.8884
Tuscarora Township 971 1,294 33.265
Tyrone Township 1,735 1,998 15.159
Watts Township 1,379 1,713 24.22
Wheatfield Township 3,336 3,337 0.03
Source: United States Census Bureau (2024), 2020 Census Data

During this hazard mitigation planning period, socially vulnerable populations were reviewed for
Perry County. For the purposes of this hazard mitigation plan, socially vulnerable populations
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include the unhoused and unsheltered populations of Perry County, individuals who have
mobility challenges, and those populations which may have not had an active role in hazard
mitigation planning in the past. Social vulnerability can also include psrtbthe population

that may not have access to specific resources or community lifelines. In Perry County, this
includes, but is not limited to, populations with limited internet access, those individuals who do
not have easy access to public transpanatind those populations that are not near grocery or
food community lifelines. In Perry County, populations located far fyomeery stores or food
locations are at increased vulnerability to natural and htoaased hazards.

Vulnerable populations Perry County are represented by a variety of different groups. The
Perry County Area Agency on Aging represents older Pennsylvanians who live, work, and
socialize in Perry County and the surrounding areas. The local planning team for this hazard
mitigation plan made efforts to include individuals from the as many socially vulnerable
populations as possible.

There arepproximately 20,149 housing units in Perry County, Pennsylvania. Of these housing

units, there are an estimated 18,066 households within the county, with an average size of 2.51
persons. Married couples make up the majority of households in the cobbt2%t The

estimated owneoccupied housing rate of Perry County is 80.7%, with an overall occupancy rate

of 91.1% of all units. The median value of the owoecupied housing units in Perry County

from 2018 to 2022 is $210,600.00. The mediantmbnl v owner 6s costs for a
mortgage was $1,534.00 and the median monthly
mortgage was $570.00. The median gross rent for rental properties in Perry County was $803.00

for the same date range.

The racial corposition of the county is 96.2% White, 1.2% Black or African American, 2.6%
Hispanic or Latino, 0.3% American Indian and Alaska Native, 0.6% Asian, 0.1% native

Hawaiian and other Pacific Islander, and 1.5% two or more races. The median age of residents in
Perry County is 43.7 years of age, which is higher than the median age of Pennsylvania at 41.1
years and the national median of 39.2 years of age. The percentage of Perry County under the
age of 5 years old is 5.1%, between the ages of 184wgdars old is 52.9%, and aged 65 years

old and older is 21.2%.

The median household incorfee households in Perry County is $76,103.00 and the poverty rate
of Perry County is 8.7% of the total population. The poverty rate for the Commonwealth of
Pennsylvania as a whole is 11.8%. There are approximately 3,135 veterans in Perry County. The
medianveteran income in Perry County as of 2020 was $53,22T@#veteran unemployment

rate in the county waapproximately 3$%.
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The Covid19 Pandemic created an increase in unemployment and interruptions in employment
throughout the United States, to include PennsylvamiaPerry County. According to

Pennsylvania Department of Labor and Industry data, there was a large spike in unemployment
both across the Commonwealth and Perry County. At the height of the-Cb#Adndemic in the
spring of 2020, the unemployment rate Rerry County hit 12.9%f the working population of

the county. Thais lower tharthe peak unemployment pentage for Pennsylvania, which

peaked at 16.5% of the working population of the entire dtajare 217 Unemployment Rate

Jan. 2014 to Jul. 2024lustrates the trend and large spike in unemployment. The unemployment
ratefor Perry County in August 2024 was 2.7%, which roughly accounted for 700 working age
adults (ages 16 to 65). The total estimated workforce for Perry County was 25,300 working age
adults (ages 16 to 65) in August 2024.

Figure 2 - Unemployment Rate Jan. 2014 to Jul. 2024

Unemployment Rate, Jan 2014 to Jul 2024

PA Max: 16.1% PA Min 3.2%
it

@

'
e —

-

2 [County Max: 12.9% County Min: 2.4% |
T T

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

:— - = PA Perry [l Recession

Source: Pennsylvania Department of Labor & Industry

PerryCountp s | eading industries are education, hea
employment providers withiRerry Countyaredisplayed below iable3 - Perry County Top
Employers.

Table3 - Perry County Top Employers

Perry County Top Employers
Ranking Company
H E Rohrer Inc
State Government
West Perry School District
Perry County Commissioners
Karns Prime and Fancy Food Ltd
Newport School District

OO WIN|F-

Produced by MCM Consulting Group, Inc. Page- 28



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

Perry County Top Employers
Ranking Company
7 Susquenita School District
8 Greenwood School District
9 Harrisburg Home Health Holdings LLC
10 Giant Food Stores LLC
Source: Pennsylvania Department of Labor & Industry, 2024

The top employersdéd data was obtained through
Industry, Center for Workforce Information and Analysis. This data only provided a list of
employers, their ranking, and North American Industry Classification SystenC&A
descriptionsTable4 i Quarterly Census of Employment and Wag8232nnual Averages in

Perry Countyonly calls out how many locations per NAICS description and total number of
employees.

Table4 - Quarterly Census of Employment and Wages, 2023 Annual Averages in Perry County

Quarterly Census of Employment and Wages, 2023 Annual Averages in Perry County
(PADLI)
NAICS Description Numbgr of | Number of | Employmen | Average
Locations | Employees| t Percentage| Wages
11 Agriculture, Forestry, 0
Fishing, and Hunting 29 220 2.8% $39,190.00
21 gﬂillngw%acguarrymg, and 1 ND ND ND
22 Utilities 10 ND ND ND
23 Construction 150 853 10.8% $56,778.00
31-33 | Manufacturing 49 434 5.5% $43,848.00
42 Wholesale Trade 21 920 1.1% $54,338.00
4445 | Retail Trade 117 1,301 165% | $26,704.00
48-49 Transportation and
Warehousing 54 1,008 12.8% $32,683.00
51 Information 10 39 0.5% $35,554.00
52 Finance and Insurance 35 220 2.8% $47,564.00
53 Egg;iﬁstate' Rental, and |, 30 0.4% $31,472.00
54 Professional and 45 224 2.8% $57,809.00
Technical Services
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Quarterly Census of Employment and Wages, 2023 Annual Averages in Perry County
(PA DLI)
NAICS Description Numbgr of | Number of | Employmen | Average
Locations | Employees| t Percentage| Wages

55 Management of
Companies and 3 ND ND ND
Enterprises

56 Adm!nlstratlve and Waste 32 108 1.4% $34,328.00
Services

61 Educational Services 28 875 11.1% $54,485.00

62 Healthcare and Social 114 1,044 13.3% | $50,040.00
Assistance

71 Arts, En.tertalnment, and 7 ND ND ND
Recreation

72 Accqmmodatlon and Foo 68 515 6.5 $16,257.00
Services

81 Other Services (Except
Public Administration) 2 328 4.2 $30,013.00

92 Public Administration 46 502 6.4 $46,331.00

- Total, All Industries 903 7.791 . $657,394.00

NAICS (North American Industry Classification System)

2.4 Land Use and Development
Perry County is composed of thirty municipalities, which include:

1 Twenty-one townships
1 Nine boroughs

The majority of acreage iRerry Countys forested, while approximately 116,001 acres are for
agriculture purposes.

Perry County has approximately 352,640 acres of total land area, and 2,624 acres of water area,
with a population per square mile of 83.4 persons. Agriculture makes up approximately 24.4% of
the total land area in Perry County.

Systems

The specificsystems in Perry County must also be considered when discussing the community
characteristics. Food, water, and shelter are
lifelines. As Perry County is a rural county, food areas and grocery storesead sper a wide
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geographic area. Specific grocery stores can be found in Duncannon, Newport. Water in Perry
County is primarily provided by small, local water authorities and public water suppliers. Local
domestic water wells are also prevalent throughout the entire comymrhelter features in

Perry County during emergencies can include municipal borough and township buildings and
any buildings that are currently part of emergency response and recovery planning for Perry
County.

2.5 Data Sources

The following data sources were used during the update process:

United States Census Bureau.

National Climatic Data Center (NCDC).

National Oceanic and Atmospheric Administration (NOAA).

Pennsylvania Department of Conservation and Natural Resources (PA DCNR).
Pennsylvania Department of Environmental Protection (PA DEP).
Pennsylvania Department of Labor and Industry (PA DLI).

Pennsylvania Groundwater Information System (PaGWIS).

Pennsylvania Emergency Incident Reporting System. (PEIRS)

Pennsylvania Emergency Management Agency (PEMA).

Picture Perry Comprehensive Plan 2023
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The countywide Digital Flood Insurance Rate Maps (DFIRM) were used for all flood risk
analysis and estimation of loss. The Perry County DFIRMs were approved and effective in 2013.
The DFIRM database provides flood frequency and elevation informationruieziflood

hazard risk assessment. Other Perry County GIS datasets including road centerlines, structures,
and municipalities were utilized in conjunctiafth the DFIRM data.

In order to assess the vulnerability of different jurisdictions to the hazards, data on past

occurrences of damaging weather events was compiled. A large number of inataral events

were gathered from the National Climatic Data Center (NCDC) databasdéCDC is a

division of the United States Department of C
Administration (NOAA). Information on hazard events is compiled by the NCDC from data

gathered by the National Weather Service (NWS), another divisiNO&fA. The data is then

presented by the NCDC as tabular data that can be queried in the United States Storm Events

dat abase, which Adocuments the occurrences of
having sufficient intensity to cause loss o&lifnjuries, significant property damage, and/or
di sruption to commerceo (NOAA, 2006). The <cl a

based off of data collected from around the United States and the Commonwealth of
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Pennsylvania, so the data may not be filed under the correct storm category due to user input
error. The reason for this data issue results from some storm events falling under multiple
categories, including but not limited to winter storm, ice stormatbwnhurricane / tropical

storm, flooding, and flash flooding. Many of the events listed in the United States Storm Events
database can fall under multiple of these categories. In an effort to include a comprehensive list
of prior storm eventfor Perry Cainty, search queries with multiple storm classifications were
conducted for each hazard.

Throughout the risk and vulnerability assessment included in Section 4 of this Hazard Mitigation
Plan, descriptions of limited data indicate some areas in which the county and the municipalities
can improve their ability to identify vulnerable structured anprove loss estimates. As the

county 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.

This hazard mitigation plan evaluates the vul
the purposes of this plan, critical infrastructure facilities are those entities that are essential to the
health, welfare, and safety of the community. Thdudes but is not limited to airports,

emergency medical service (EMS) stations, communication facilities and towers, day care

centers and preschools, fire departments, hospitals and medical facilities, police departments,
schools, and senior living faities. The locations of these facilities were providedhgyPerry

County GIS Department.

Geographic Information Systems (GIS) Data

GIS data was utilized in risk assessment, estimation of loss and the development of map products
for the hazard mitigation plan update. A foundation of data was availablagHeoRerry County

GIS Department. Some of the utilized data was downloaded from the Pennsylvania Spatial Data
Access (PASDA). A large portion of the plan utilizes census data from the United States Census
Bureau, but the 2020 census data collection and disseminationsngstell due to the Cowitd
Pandemic in 2020 and 2021. The 2@2dsus was delayed, and the information received during

the census was spread out due to social distancing and the limiting of census takers going door to
door to gather information.

ThePerry County GIS Department provided the following layers for use in the development of
hazard profiles and hazard profile mapping for the 2025 Hazard Mitigation Plan Update:

1 Perry County Address Points
1 Perry County Emergency Service BoundaiyMS
1 Perry County Emergency Service Boundaffyire
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Perry County Emergency Service Boundatyaw Enforcement

Perry County Emergency Service LocatiorsMS/Fire/Law
Perry County Road Centerlines
Perry County SARA Sites

The following GIS Data layers wedeveloped for use in the 2025 Hazard Mitigation Plan
Update:

=
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Perry County Community Lifeline Facilities
Perry County Courthouse

Perry County Dam Inventory

Perry County Drug Take Locations

Perry County Electric Substations

Perry County Electric Transmission Lines
Perry County Groundwater Withdrawal Points
Perry County Historic Streams

Perry County Land Use Figures

Perry County Leveed Areas

Perry County Leveed Centerlines

Perry County Major Roads

Perry County Natural Gas Pipelines

Perry County National Register of Historic PlacdBuildings
Perry County Oil and Gas Locations

Perry County Previous Tornado Paths

Perry County Public Water Supply Areas
Perry County Rivers

Perry County Special Flood Hazard Areas
Perry County Slope Features

Perry County Small Waterbodies

Perry County Tornado Impacted Municipalities
Perry County Traffic Details

Perry County Trails

Perry County Wildland Urban Interface

Perry County Zip Codes
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Data Limitations

There are specific data limitations regarding vulnerability data for certain hazards within the
hazard mitigation plan for Perry County. Those limitation include, but are not limited to:

1 Hailstorm: Farmland acreage, farms, and wells cannot be broken down per municipality
or entity from the data sources that are publicly available. This data includes the 2022
USDA Census of Agriculture for Perry County.

1 Radon: Unoccupied housing per jurisdiction is not publicly available. Also, the available
data sources for population in poverty is not available per jurisdiction.
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Figure 3 - Perry CountyBasemap

Perry County Basemap
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1. Blain Boorugh 16. Millerstown Borough

2. Bloomfield Borough 17. New Buffalo Borough

3. Buffalo Township 18. Newport Borough

4. Carroll Township 19. Northeast Madison Township
5. Centre Township 20. Oliver Township

6. Duncannon Borough  21. Penn Township

7. Greenwood Township 22. Rye Township

8. Howe Township 23. Saville Township

9. Jackson Township 24. Southwest Madison Township
10. Juniata Township 25. Spring Township

11. Landisburg Borough 26. Toboyne Township

12. Liverpool Borough 27. Tuscarora Township

13. Liverpool Township ~ 28. Tyrone Township

14. Marysville Borough ~ 29. Watts Township

15. Miller Township 30. Wheatfield Township

Produced by MCM Consulting Group, Inc.

Page- 35



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

Figure 4 - Perry CountyWatersheds

Perry County Watersheds
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Figure5 - Perry CountyPopulation Density
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Figure 6 - Perry CountyLand Use

»” P -~ — {f—’

o

Perry County Land Use

Perry County, Pennsylvania

3 /‘
= >, ” /
/ C"o“'“‘ e - 2‘:1»_- 2 e
I{“-r-\“"/f:Burham 3 e
X

)

FU=

- -
79 -Expry ahey
~) )

0,4

< .

[ Active m

s ® J : > -
AW E Shippensburg fi = Sources: Esn, HERE, Garmin, lz\agdg\ap. increment P.Corp., GEBCO, USGS, FAO,
0 4 8 16 Miles’~ NPS, NRCAN, GeoBase, IGN, ster.NL, Ordnance Survey, Esri Japan, METI,

|mnny, g (g sy / |y - | .« -~ EsniChina(Hong Kong), (c) OpenStreetMap contributors, and the GIS User
Depot > o Gommunity e

Legend

B oocs

] Row Crops [ Bare; unciassified Uban/Mines [ Perry County Boundary

E Pasture/Grass l:] Residential Land; 5-30% impervious [:] Perry County Municipalities

- Deciduous Forest E Residential Land; 31-74% impervious

[ Evergreen Forest [ mdustriavCommercial Land; 5-30% impervious

[ ] Mixed D and Everg Ow ial Land; 31-74% impervious

[ water [ naustriavCommercial Land; 74% < impervious

E Forested Wetlands
E Emergent Wetlands

Source: PASDA (2024), PennDOT (2024)
Produced by: MCM Consulting Group, Inc. - AL 2024

y D

hed Mined Areas

Produced by MCM Consulting Group, Inc.

Page- 38



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

3. Planning Process

3.1. Update Process and Participation Summary

ThePerry County Hazard Mitigation Plan update began M3y2024. The Perry County
Commissioners were able to secure a hazard mitigation grant to start the process. The Perry
County Emergency Management Agency was identified as the lead agency for the Perry County
Hazard Mitigation Plan update. The planning psscevolved a variety of key decision makers

and stakeholders within Perry County. Perry County immediately determined that the utilization
of a contracted consulting agency would be necessary to assist with the plan update process.
MCM Consulting Group,rc. was selected as the contracted consulting agency to complete the
update of the hazard mitigation plan. The core hazard mitigation team, which was referred to as
the steering committee, included officials from the Perry County Emergency Management
Agengy, Perry County Planning Commission, an@€M Consulting Group, Inc. (MCM).

The process was developed around the requirements laid out in the Federal Emergency
Management Agency (FEMA) Local Hazard Mitigation Crosswalk, referenced throughout this
plan, as well as numerous other guidance documents including, but not limited to,

Pemsy | vampdaazéasr dAIMi t i gati on Standard Operating
Mitigation Planning Howto Guide series of documents (FEMA 38&ries), and the National

Fire Protection Association (NFPA) 1600 Standard on Disaster/Emergency Managemnent an
Business Continuity Programs.

MCM Consulting Group, Incassisted Perry County Emergency Management Agency in
coordinating and leading public involvement meetings, local planning team meetings, analysis,
and the writing of the updated HMP. The Perry County Local Planning Team (LPT) worked
closely with MCM in thewriting and review of the HMP. MCM conducted project meetings and
local planning team meetings throughout the update process. Meeting agendas, meeting minutes
and signin sheets were developed and maintained for each meetidgated by MCM. These
documents are detailed in Appendix C of this plan.

Public meetings with local elected officials were held, as well as work sessions@odress

review meetings with the Perry County Local Planning Team and staff. At each of the public
meetings, respecting the importance of local knowledgmicipal officials were strongly

encouraged to submit hazard mitigation project opportunity forms, complete their respective
portions of the capabilitydéds assessment and r
mitigation plan Perry County will continue to wonkith all local municipalities to collect local

hazard mitigation project opportunities
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The HMP planning process consisted of:

1 Applying for and receiving a hazard mitigation planning grant (HMPG) to fund the
planning project.

1 Announcing the initiative via press releases and postings on the county website.

1 Involving elected and appointed county and municipal officials in a series of meetings,
training sessions, and workshops.

1 Identifying capabilities and reviewed the information with the municipalities.

1 Identifying hazards.

1 Assessment of risk and analyzing vulnerabilities.

1 Identifying mitigation strategies, goals, and objectives.

1 Developing an implementation plan.

1 Announcing completion via press releases and postings on the county website.

91 Plan adoption at a public meetingtbé Perry County Board of Commissioners.

1 Plan submission to FEMA and PEMA.

The 2025 Perry County HMP was completed March 2925. The 2025 plan follows an outline
developed by PEMA which provides a standardized format for all local HMPs in the
Commonwealth of Pennsylvania. The 2025 HMP format is consistent with the PEMA
recommended format. The 2025 Perry County HMP comldaed failure and levee failure
profiles; and has added additional hazard profiles to the HMP, and these additional profiles
increased the subsections in section 4.3 of the HMP.

3.2. The Planning Team

The 2025 Perry County Hazard Mitigation Plan update was led by the Perry County Steering
Committee. The Perry County Steeridgmmittee provided guidance and leadership for the
overall project. The steering committee assisted MCM Consulting Group, Inc. with
dissemination of information and administrative ta3keble51 Steering Committesutlines the
individuals that comprised this team.

Table5 - Steering Committee

Perry County Hazard Mitigation Plan Update Steering Committee
Name Organization Position
Richard Fultz Perry County Emergency Management Agend Director
Jason Finnerty | Perry County Planning Commission Planning Coordinator
Michael Rearick | MCM Consulting Group, Inc. Director of Operations
Adam Leister MCM Consulting Group, Inc. Senior Consultant
Alyssa Rusnock | MCM Consulting Group, Inc. Project Coordinator
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Perry County Hazard Mitigation Plan Update Steering Committee
Name Organization Position
Valerie Zents MCM Consulting Group, Inc. Senior Consultant
Daniel Becker | MCM Consulting Group, Inc. Consultant
Ashley Day MCM Consulting Group, Inc. Project Coordinator

In order to represent the countiye Perry County Steering Committee developed a diversified
list of potential local planning team (LPT) members. Members that participated in the 2020
hazard mitigation plan were highly encouraged to join the 2025 teanstdéreng committee

then provided invitations to the prospective members and providesicaiption of duties to

serve on the LPT. The invitations for members of the LPT were disseminated by the Perry
County Emergency Management Agency utilizing lettensail, and telephone callBhese
invitations included local and regional agencies involved in HMP activities, agencies with the
authority to regulate development, neighboring communities, businesses and academia, and
representatives for county offices and agencies involved in repohi to socially vulnerable
populationsThe LPT worked throughout the process to plan and hold meetings, collect
information, and conduct public outreach.

The stakeholderssted inTable61 Local Planning Tearserved orthe 2025 Perry County
Hazard Mitigation Local Planning Team, actively participated in the planning process by
attending meetings, completing assessments, surveys, and worksheets and/or submitting
comments. All potential local planning team members wergepted with an email invitation
prior to the local planning team kickoff meeting on JuAg2®24. Those invitation letters for the
local planning team are included in AppendiXx SupportDocumentation of this hazard
mitigation plan update.

Individuals representing local interests in dams were presented with the opportunity to
participate in the local planning team. Emails were sent to officials involved in the ownership of
dams.The local dam owners invited to this hazard mitigation process were also asked to provide
information on their dams to the local planning team and steering committee for inclusion into
the dam failure profile of this hazard mitigation plarcreased participation for representatives

for socially vulnerable and unserved populations in Perry County is a goal for the next planning
period, and mitigation actions can be found in section 6.4.

Table6 - Local Planning Team

Perry County Hazard Mitigation Plan Local Planning Team
Name Organization Position
Rich Eultz Perry County Emergency Management Director
Agency
Jason Finnerty Perry County Planning Commission Planning Coordinator
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Perry County Hazard Mitigation Plan Local Planning Team

Name

Organization

Position

Rochelle Barvinchack

Franklin County Department of Emergeng
Services

Planning Coordinator

Frank Campbell

Perry County Commissioner

Commissioner

Kevin Eck

Penelec

External Affairs

Jessica Fischer

Little Buffalo State Park/Dam Owner

Park Operations Manager

Marisela Fuster

Penelec

External Affairs

Matthew McCullough

FEMA Region lll

Community Planner

Mary Murphy-Kahn

Greenwood School District

Superintendent

Kelly Palmer

PP&L Electric

External Affairs

Michele Parsons

Cumberland County Department of Publig
Safety

Emergency Operations
Manager

Lexi Passaro

Dauphin County

Planning Specialist

Allan Rapp

Greenwood School District

Director of Technology

Ernie Szabo

PEMA

Hazard Mitigation Planner

Alyson Thebes

Perry County Area Agency on Aging

Director

Jonas Varner

Greenwood School District

Director of Buildings and
Grounds

3.3.

Meetings and Documentation

Meetings with local elected officials and the local planning team were held as needed. At each of

the meetings, municipal officials were strongly encouraged to submit hazard mitigation project
opportunity forms, complete their respective portions of tipaloitity assessment, review and

eventually adopt the muljurisdictional HMP Table7 1 HMP Process Timelinksts the

meetings held during the HMP planning process, which organizations and municipalities
attended and the topic that was discussed atraaeting. All meeting agendas, sigmsheets,

presentation slides, and other documentation is in Appendix C.

The draft plan was madevailable for public review on February™.@025. The draft was

advertised

on Perry

Countyos

soci al

County website atittps://www.tcrpepa.org/pcpeplansreportsandresources

The public comment period remained openil March 22, 2025. All public comments were
submitted via an online survey or in writing to Richard Fultz, the Perry County Emergency
Management Agency Director. Public commegtwas available during the public comment
period via a Survey Monkey link that was advertised on the county website and social media

pagesSomepublic comments were received for this planning pe@odiare included in
Appendix C of this hazard mitigation plan update.
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Table7 - HMP Process Timeline

Perry County HMP Process Timeline
Date Meeting Description
Perry County Hazard Meeting was used to determine individuals to invite t
05/09/2024 Mitigat?on Stgering the local planning team and to review the draft projeq
Committee Kickoff schedule.
Meeting.
Meeting was used to review the project schedule ang
Perry County HMP discuss roles and responsibilities for the hazard
06/06/2024 Local Planning Team | mitigation plan. Initial worksheets were introduced ar|
Kickoff Meeting reviewed (Haz ID, Capability assessments, project
opportunity, and NFIP survey).
Meeting was used to review the project schedule ang
Municipality Kickoff difs(.:us.s roles and respons.ib.ilities for thg hazard
06/06/2024 Meetings mitigation plan at the municipal level. Initial workshe¢
were introduced and reviewed (Haz ID, capability
assessment, project opportunity, and NFIP eyxv
Meeting was used to review the project schedule anc
" L discuss roles and responsibilities for the hazard
Additional Municipality e . "
07/11/2024 Kickoff Meetings mitigation plan at the municipal level. Initial worksheg
were introduced and reviewed (Haz ID, capability
assessment, project opportunity, and NFIP eyxv
Meeting was used to review initial documentation.
Local Planning Team | Selection of hazards for the 2025 hazard mitigation [
07/25/2024 Meetingi Risk was conducted. Risk factor scores were also update
Assessment based on changing conditions in Perry County since
2020 HMP.
Meeting was used to begin the local planning team W
Local Planning Tearin | on the mitigation strategy section of the hazard
08/29/2024 e e o : ,
Mitigation Strategy mitigation plan. This included a review of the previou
mitigation goals, objectives, and actions.
Municipality Mitigation | Meeting was used to review the municipality mitigatig
08/29/2024 Opportunity Form opportunity forms and to work with individual
Meetings municipalities on form development.
Meeting was used to continue the mitigation strategy
Local Planning Team | discussions and finish the review of the 2020 goals &
09/12/2024 Meetingi Continued objectives and mitigation actions. Meeting was used
Mitigation Strategy start development on 2025 mitigation strategy goals,
objectives, and actions.
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Perry County HMP Process Timeline
Date Meeting Description
. : Meeting was used to review the hazard mitigation plg
Township Seminar
09/14/2024 Meetin update process and forms and surveys to be comple
g by municipalities.
Local Planning Team | Meeting was used to continue the mitigation strategy
10/17/2024 Meetingi Continued discussions on 2025 mitigation strategy goals,
Mitigation Strategy objectives, and actions.
. A Meeting was used as a public meeting to review the
10/17/2024 Public Meeting R.|Sk completed risk assessment section with constituents
Assessment Section
Perry County.
Local Planning Team | Meeting was used to finalize the 2025 mitigation
01/22/2025 Meetingi Finalization | strategy goals, objectives, and actions and to review,
of Mitigation Strategy | mitigation action evaluation and prioritization process
Local Planning Team | Meeting was used to review the draft plan with the P
02/04/2025 Meetingi Draft Plan County local planning team.
Review Meeting
. o Meeting was used as a public meeting to review the
02/18/2025 Public Mgetlng Draft draft hazard mitigation plan with the constituents of
Plan Review
Perry County.
3.4. Public and Stakeholder Participation

Perry County engaged numerous stakeholders and encouraged public participation during the
HMP update process. Advertisements for public meetings were completed utilizing the local
newspaper and the Perry County website. Copies of those advertisements are in Appendix C.
Municipalities and other county entitiescluding local dam ownersvere invited to participate

in various meetings and encouraged to review and update various worksheets and surveys
Copies of all meeting agendas, meeting minutes andrsigimeets are located in Appendix C.
Worksheets and surveys completed by the municipalities and other stakeholders are located in
appendices of this plan update as well. Municipalities were also rxgezlto review hazard
mitigation related items with other constituents located in the municipality like businesses,
academia, private ambnprofit interests.

The tools listed below were distributed with meeting invitations, provided directly to
municipalities for completion and return to tRerry County Emergency Management Agency or
at meetings to solicit information, data, and comments from both local municipalities and other
key stakeholders. Responses to these worksheets and surveys are available for review at the
Perry County Emergency &hagement Agency.
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1. Risk Assessment Hazard Identification and Risk Evaluation WorksheeCapitalizes
on local knowledge to evaluate the change in the frequency of occurrence, magnitude, or
impact and/or geographic extent of existing hazards and allows communities to evaluate
hazards not previously profiled using the Pennsylvania StandardflHszards.

2. Capability Assessment SurveyCollects information on local planning, regulatory,
administrative, technical, fiscal, and political capabilities that can be included in the
countywide mitigation strategy.

3. Municipal Project Opportunity Forms and Mitigation Actions : Copies otthe 2020
mitigation opportunity forms that were included in the current HMP were provided to the
municipalities for review and amendment. These opportunities are located in Appendix
G. The previous mitigation actions were provided and reviewed at updategse New
2025 municipal project opportunity forms are included as well, located in App&ndix

In an effort to capture publiaput, the Perry County LPT held in person meetings and offered
ontline surveys. Members of the public were also encouraged to contact Perry County
Emergency Management Aency or MCM Consulting Group, Inc. with any comments or
guestions regarding this updafAny public comment that was received during public meetings
or during the draft review of the plan were documented and included in the plan. Copies of
newspaper public meeting notices, website posted public notices lemdotrespondence are
included in Appendix C of this plan. Perry County invited all contiguous counties to review the
2025 draft hazard mitigation plan.

3.5. Multi -Jurisdictional Planning

Perry County used an open, public process to prepare this HMP. Meetings and letters to
municipal officials wereonducted to inform and educate them about hazard mitigation planning
and its local requirements. Municipal officials provided information related to existing codes and
ordinances, the risk and impacts of known hazards on local infrastructure andfextliteds

and recommendations for related mitigation opportunities. The pinnacle to the municipal
involvement process was the adoption of thalfplan.Table8 1 Municipality Worksheets,

Surveys, and Forms Participatioaflects the municipalities participation by completing
worksheets, surveys, and forms.
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Table8 - Municipality Worksheets, Surveys, and Forms Participation

Perry County HMP Worksheets, Surveys, and Forms Participation
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Municipality Representative Position o 2o gl | ez
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. David Cauffman Council President
Blain Borough - . X X X
Kimberly Failor Secretary
Bloomfield Karl Cless Council Member X X X
Borough
. . Deputy
Keith Finton EMC/Supervisor
Buffalo Township | Art Lindsay Supervisor X X X
Tim Moench EMC
Gary Witmer, Sr. Supervisor
Shermans Dale Fire
.| Mike Minich .
Carroll Township Chief X X X X
Kirby Kitner EMC/Supervisor
Centre Township | Colin Reynolds Supervisor X
Duncannon Rick Knepp Mayor X X X X
Borough Corey Stone EMC
Greenwpod Dan Cameron Supervisor X X X
Township
. Dale Beaver Supervisor
Howe Township . P - X X X X
Steven Smith Supervisor
.| Billy Smith No Position Provided
Jackson Townshig 7y >mi - m v X X X X
Darlene Smith Secretary
Juniata Township| John Hess, Jr. Supervisor X X X
Larry Baum, Sr. Council Member
Landisburg Douglas Gust Council President X X X
Borough Brittany Lesher Council Member
Pamela Sutch Council Vice President
Li I . . ,
VETPoo Martin Roland Zoning Officer X X
Borough
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Perry County HMP Worksheets, Surveys, and Forms Participation
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. Patrick Corkle Supervisor
Liverpool - -
. David Plendock Planning/EPREMA X X X
Township -
Faith Plendock EPREMA
Marysville Brian Webster EMC X X X
Borough
Beth Burger Supervisor/EMC
. . Ellie Miller Secretary/Treasurer
Miller Townsh X X X
I Wnship Elvin Miller Roadmaster
Scott Seltzer Supervisor
Millerstown . .
Borough Rob Shipp President X X X
New Buffalo Jason Foster Council Member X X X
Borough
Doug Beatty EMC
N B h X X X X
ewport Boroug Tami Halstead EMC
Northeast
Madison Sarah Cramer Secretary/Treasurer X
Township
. . Angela Howell Supervisor
I T h X X
Oliver Township = trick Shull EMC
. Henry Holman, IlI Supervisor
Penn Townshi X X X X
P Corey Stone EMC
James Cassidy EMC
Rye Township Sean Fedder Supervisor X X X X
Daisy Lightner Secretary/Treasurer
Colton Beam Supervisor
Saville Township | Gary Reisinger Supervisor X X
Leonard Yourth EMC
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Perry County HMP Worksheets, Surveys, and Forms Participation
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Southwest
Madison Hugh McMillen Supervisor X X
Township
Teresa Houtz EMC
Spring Townshi . - X X X
pring P Josh Kirk Supervisor
T . Desi
oboyng Kim Reeder esignated . X X X
Township Representative
Wayne Campbell Supervisor
James Fuller Supervisor
Patrick Mcintyre Supervisor
Tuscarora
. . Code Enforcement X X
Township Tim Moench .
Officer
Tricia Moench No Position Provided
Leonard Yourth EMC
Tyrone Township | Michael Shaffer Secretary/Treasurer X X X X
. Pat Gutheil EPREMA Vice Chair
Watts Township - X X X
Karl Rudensky Supervisor
James Fuller Supervisor
Wheatfield : P
Townshi Kurt Hepschmidt EMC X X X X
P Phillip Vogel Supervisor
Perry County Richard Fultz Director X X X X

All thirty municipalities within Perry County adopted the 2020 Perry County Hazard Mitigation
Plan as the municipal hazard mitigation pl&he goal of the Perry County Local Planning Team
is to have 100% participation by municipalities in adopting the 2025 Perry County Hazard
Mitigation.

The table above was completed with the most accurate information available at the time of the
writing of this Hazard Mitigation Plan Update. Since the writing of this plan, some of the
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municipalities listed above have provided information to Perry County, which updates their
participation status.
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4. Risk Assessment

4.1. Update Process Summary

A key component to reducing future loss is to first have a clear understanding of what the current
risks are and what steps may be taken to lessen their threat. The development of the risk
assessment is a critical first step in the entire mitigation pspasst is an organized and

coordinated way of assessing potential hazards and risks. The risk assessment identifies the
effects of both natural and humaaused hazards and describes each hazard in terms of its
frequency, severity, and county impact. Nerous hazards were identified as part of the process.

A risk assessment evaluates threats associated with a specific hazard and is defined by
probability and frequency of occurrence, magnitude, severity, exposure, and consequences. The
Perry County risk assessment providedeépth knowledge of the hazards and vulnerabilities that
affect Perry County and its municipalities. This document uses-aazdrds approach when
evaluating the hazards that affect the county and the assocgedmd impacts each hazard
presents.

This risk assessment provides the basic information necessary to develop effective hazard
mitigation/prevention strategies. Moreover, this document provides the foundation for the Perry
County Emergency Operations Plan (EOP), local EOPs and other publiciasite emergency
management plans.

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

Using the best information available and geographic information systems (GIS) technologies, the
county can objectively analyze its hazards and vulnerabilities. Assessing past events is limited by
the number of occurrences, scope and changing circumst&ocexample, evechanging
development patterns in Pennsylvania have a dynamic impact on traffic patterns, population
density and distribution, storm water runoff and other related factors. Therefore, limiting the risk
assessment to past events is myapid inadequate.

The Perry County Local Plannifiggam(LPT) reviewed and assessed the change in risk for all
natural and humanaused hazards identified in the 2020 hamnait@yation plan. The mitigation
planning team then identified hazards that were outlined within the Pennsylvania Hazard
Mitigation Plan but not included in tt#920 Perry County Hazard Mitigation Plan that could
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impact Perry County. The team utilized the hazard identification and risk evaluation worksheet
that was provided by the Pennsylvania Emergency Management Agency.

The Perry County Steering Committee met with municipalities and provided guidance on how to
complete the municipal hazard identification and risk evaluation worksheet. All thirty
municipalities in Perry County returned a completed worksheet. This informaéis combined

with the county information to develop an overall list of hazards that would need to be profiled.

Once the natural and humaaused hazards were identified and profiled, the local planning team
then completed a vulnerability assessment for each hazard. An inventory of vulnerable assets
was completed utilizing GIS data and local planning team knowlddigeteam used the most

recent Perry County assessment data to estimate loss to particular hazards. Risk factor was then
assessed to each of the tweniye hazards utilizinghe hazard prioritization matrix. This

assessment allows the county and its mipalities to focus on and prioritize local mitigation

efforts on areas that are most likely to be damaged or require early response to a hazard event.

4.2. Hazard Identification
4.2.1. Presidential and Gubernatorial Disaster Declarations

Table91 Presidential & Gubernatorial Disaster Declaratimontains a list of all Presidential
and Gubernatorial disaster declarations that have aff@etiey County and its municipalities
from 1955 through September 2024, according to the Pennsylar@egency Management
Agency.

Table9 - Presidential & Gubernatorial Disaster Declarations

Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations
Date Hazard Event Action
Gubernatorial Proclamation of
January, 1966 Heavy Snow
Emergency
Gubernatorial Proclamation of
February, 1972 Heavy Snow
Emergency
June, 1972 Flood (Agnes) Presidential Disaster Declaration
) rnatorial Proclamation of
February, 1974 Truckers Strike Gubernatorial Proclamation o
Emergency
September, 1975 Flood (Eloise) Presidential Disaster Declarations
October, 1976 Flood Presidential Disaster Declaration
Gubernatorial Proclamation of
January, 1978 Heavy Snow
Emergency
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date Hazard Event Action
February, 1978 Blizzard Gubernatorial Proclamation of
Emergency
March, 1993 Blizzard Presidential Proclamation of Emergen

January, 1994 Severe Winter Storm Presidential Disaster Declaration
January, 1996 Flooding Presidential Disaster Declaration
January, 1996 Severe Winter Storms Presidential Disaster Declaration
September, 1996 Flooding Presidential Disaster Declaration

rnatorial Proclamation of

July, 1999 Drought Gubernatorial Proclamation o

Emergency

September, 1999

Hurricane Floyd

Presidential Disaster Declaration

February, 2002

Drought & Water Shortage

Gubernatorial Proclamation of
Emergency

February, 2003

Severe Winter Storm

Presidential Proclamation of Emergen

September, 2003

Hurricane Isabel/Henri

Presidential Disaster Declaration

September, 2004

Tropical Depression lvan

Presidential Disaster Declaration

September, 2005

Hurricane Katrina

Gubernatorial Proclamation of
Emergency

September, 2005

Hurricane Katrina

Presidential Proclamation of Emergen

September, 2006

Tropical Depression Ernes

Gubernatorial Proclamation of
Emergency

June, 2006

Flooding

Presidential Proclamation of Emergen

February, 2007

Regulations regarding hou
of service limitations for
drivers of commercial
vehicles

Gubernatorial Proclamation of
Emergency

February, 2007

Severe Winter Storm

Gubernatorial Proclamation of
Emergency

April, 2007

Severe Winter Storm

Gubernatorial Proclamation of
Emergency

April, 2007

Severe Storm

Gubernatorial Proclamation of
Emergency

February, 2010

Severe Winter Storm

Gubernatorial Proclamation of
Emergency

April, 2010

Severe Winter Storm

Presidential Emergency Declaration
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations
Date Hazard Event Action
January, 2011 Severe Winter Storm Gubernatorial Proclamation of
Emergency
) Gubernatorial Proclamation of
August, 2011 | Severe Storms and Floodir
Emergency
Remnants of Tropical Storr ) ) ) .
September, 2011 emnants (IJ_ee opical Sto Presidential Disaster Declaration
Remnants of Tropical Storr . ) .
September, 2011 Lee P Presidential Emergency Declaration
) ) ) rnatorial Proclamation of
April, 2012 Spring Winter Storms Gubernatorial Proclamation o
Emergency
) rnatorial Proclamation of
October, 2012 Hurricane Sandy Gubernatorial Proclamation o
Emergency
October, 2012 Hurricane Sandy Presidential Proclamation of Emergen
. . . Gubernatorial Proclamation of
May, 2013 Dauphin Bridge Fire
Emergency
High Winds,
Thunderstorms, Heavy Gubernatorial Proclamation of
June, 2013 .
Rain, Tornado, and Emergency
Flooding
Extreme Weather/Utility Gubernatorial Proclamation of
January, 2014 .
Interruption Emergency
) rnatorial Proclamation of
February, 2014 Severe Winter Storm Gubernatorial Proclamation o
Emergency
January, 2015 Severe Winter Storm Gubernatorial Proclamation of
Emergency
Gubernatorial Proclamation of
August, 2015 Severe Storms
Emergency
) rnatorial Proclamation of
January, 2016 Severe Winter Storm Gubernatorial Proclamation o
Emergency
March, 2016 Severe Winter Presidential Disaster Declaration
Storm/Snowstorm
March. 2017 Severe Winter Storm Gubernatorial Proclamation of
Emergency
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations
Date Hazard Event Action
. . Gubernatorial Proclamation of
January, 2018 Opioid Crisis
Emergency
Gubernatorial Proclamation of
August, 2018 Severe Weather
Emergency
) rnatorial Proclamation of
January, 2019 Severe Winter Event Gubernatorial Proclamation o
Emergency
March, 2020 COVID-19 Gubernatorial Proclamation of
Emergency
March, 2020 COVID-19 Presidential Proclamation of Emergen
March, 2020 COVID-19 Presidential Disaster Declaration
December, 2020 Severe Winter Event Gubernatorial Proclamation of
Emergency
February, 2021 Severe Winter Event Gubernatorial Proclamation of
Emergency
) rnatorial Proclamation of
April, 2021 Civil Disturbance Gubernatorial Proclamation o
Emergency
) Gubernatorial Proclamation of
August, 2021 Hurricane Ida
Emergency
Source: Pennsylvania Emergency Management Agency and Federal Emergency Management Agency

4.2.2. Summary of Hazards

The Perry County LPT was provided the Pennsylvania Standard List of Hazards to be considered
for evaluation in the 2025 HMP Update. Following a review of the hazards considered in the
2020 HMP and the standard list of hazards, the local planning teanedi¢cad the 2025 plan

should identify, profile, and analyze twentine hazards. These twentine hazards include all

of the hazards profiled in the 2020 plan. The list below contains the hazards that have the
potential to impact Perry County as identifid@arough previous risk assessments, the Perry

County Hazard Vulnerability Analysis and input from those who participated in the 20B0 HM
update. Hazard profiles are included in Section 4.3 for each of these hazards.

Identified Natural Hazards
Drought

Drought is defined as a deficiency of precipitation experienced over an extended period of time,
usually a season or more. Droughts increase the risk of other hazards, like wildfires, flash floods,
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and landslides or debris flows. This hazard is of particular concern in Pennsylvania due to the
prevalence of farming and other watlapendent industries, water dependent recreation uses,
and residents who depend 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 120 miles of the Earth's crust. Earthquakes result from crustal

strain, volcanism, landslides, or the collapse of underground catamtisquakes 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 ofetlaffected area.

Extreme Temperature

Extreme heat often results in the highest number of annual deaths of all wekttezt hazards.

In most of the United States, extreme heat is defined as a long period (2 to 3 days) of high heat
and humidity with temperatures above 90 degrees. Extreraklhao comes every winter in at

least part of the country and affects millions of people across the United States. The arctic air,
together with brisk winds, can lead to dangerously cold wind chill values. People exposed to
extreme cold are susceptibleftostbite and hypothermia in a matter of minutes.

Flooding, Flash Flooding, and Ice Jam Flooding

Flooding is the temporary condition of partial or complete inundation of normally dry land, and

it is the most frequent and costly of-altural hazards in Pennsylvania. Flash flooding is usually

a result of heavy localized precipitation falling in a s$hione period over a given location, often
along mountain streams and in urban areas where much of the ground is covered by impervious
surfaces. Winter flooding can include ice jams which occur when warm temperatures and heavy
rain cause snow to melt rapidSnow melt combined with heavy rains can cause frozen rivers to
swell, which breaks the ice layer on top of a river. The ice layer often breaks into large chunks,
which float downstream, piling up in narrow passages and near other obstructions such as
bridges and dams.

Hailstorm

Hailstorms occur when ice crystals form within a {pressure front due to the rapid rise of

warm air into the upper atmosphere and the subsequent cooling of the air mass. Frozen droplets
gradually accumulate on the ice crystals until, having developé&disnf weight, they fall as
precipitation in the form of balls or irregularly shaped masses of ice greater than 0.75 inches in
diameter. Hailstorms can cause significant damage to homes, vehicles, livestock, and people.
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Hurricane/Tropical Storm

Hurricanes, tropical storms, and nor'easters are classified as cyclones and are any closed
circulation developing around a lemressure center in which the winds rotate counterclockwise

(in the Northern Hemisphere) and whose diameter averag@@ dfiles aross. Potential threats

from hurricanes include powerful winds, heavy rainfall, storm surges, coastal and inland
flooding, rip currents, tornadoes, and landslides. The Atlantic hurricane season runs from June 1
to November 30.

Invasive Species

An invasive species is a species that is not indigenous to the ecosystem under consideration and
whose introduction causes or is likely to cause economic, environmental, or human harm. These
species can be any type of organism: plant, fish, invertebratapral, bird, disease, or

pathogen.

Landslide

In a landslide, masses of rock, earth or debris move down a slope. Landslides can be caused by a
variety of factors, including earthquakes, storms, fire, and human modification of land. Areas

that are prone to landslide hazards include previous landséeds,areas on or at the base of

slopes, areas in or at the base of drainage hollows, developed hillsides with leach field septic
systems, and areas recently burned by forest or brush fires.

Lightning Strike

Lightning is a giant spark of electricity resulting from the buiftlof positive and negative
charges within a thunderstorm. The flash or "bolt" of light can occur within the thunderstorm
cloud or between the cloud and the ground. Lightning is a leadumpof injury and death from
weatherrelated hazards. Although most lightning victims survive, people struck by lightning
often report a variety of lonterm, debilitating symptoms.

Pandemic and Infectious Disease

A pandemic is a global outbreak of disease that occurs when a new virus emerges in the human
population, spreading easily in a sustained manner, and causing serious illness. An epidemic
describes a smaller scale infectious outbreak, within a region olatiopythat emerges at a
disproportionate rate. Infectious disease outbreaks may be widely dispersed geographically,
impact large numbers of the population, and could arrive in waves lasting several months at a
time.
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Radon Exposure

Radon is a radioactive gas produced by the breakdown of uranium in soil and rock that can lead
to lung cancer in people exposed over a long period of time. Most exposure comes from
breathing in radon gas that enters homes and buildings through foundatks &nd other

openings. According to the DEP, approximately 40% of Pennsylvania homes have elevated
radon levels.

Subsidence/Sinkhole

Land subsidence is a gradual settling or sudden sinking of the ground surface due to the
movement of subsurface materials. A sinkhole is a subsidence feature resulting from the sinking
of surficial material into a prexisting subsurface void. Subsidenoel ainkholes are geologic
hazards that can impact roadways and buildings and disrupt utility services. Subsidence and
sinkholes are most common in areas underlain by limestone and can be exacerbated by human
activities such as water, natural gas, andxraetion.

Tornadoes/Windstorm

A tornado is a narrow, violently rotating column of air that extends from the base of a
thunderstorm to the ground. About 1,250 tornadoes hit the U.S. each year, with about sixteen
hitting Pennsylvania. Damaging winds exceedingsB0niles per hour can agcduring

tornadoes, severe thunderstorms, winter storms, or coastal storms. These winds can have severe
impacts on buildings, pulling off the roof covering, roof deck, or wall siding and pushing or

pulling off the windows.

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 period of little IraiPennsylvania, 98% of

wildfires are caused by people.

Winter Storm

A winter storm is a storm in which the main types of precipitation are snow, sleet, or freezing
rain. A winter storm can range from a moderate snowfall or ice event over a period of a few
hours to blizzard conditions with wirdtiven snow that lasts foreeral days. Most deaths from
winter storms are not directly related to the storm itself, but result from traffic accidents on icy
roads, medical emergencies while shoveling snow, or hypothermia from prolonged exposure to
cold.
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Identified Human Caused Hazards
Building/Structural Collapse/Blighted Properties

Buildings and other engineered structures, including bridges, may collapse if their structural
integrity is compromised, especially due to effects from other natural or honad@ hazards.
Older buildings or structures, structures that are not built talatd codes, or structures that
have been weakened are more susceptible to being affected by these hazards.

Civil Disturbance

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 intervention to maintain public safety.

Dam Failure

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

Disorientation

Large numbers of people are attracted to Penn
such as hiking, camping, hunting, and fishing. As a result, people can become lost or trapped in
remote and rugged wilderness areas. Search and rescue mayites feqyeople who suffer

from medical problems or injuries and those who become accidentally or intentionally

disoriented. Search and rescue efforts are focused in and around state forest and state park lands.

Drowning

Drowning is death from suffocation, typically associated with swimming, fishing, boating or
bridge accidents, or suicide. It can be a significant hazard in communities with numerous
residential pools or water bodies (e.g., ponds, lakes, rivers, etc.eximmdive outdoor

recreational activities. Drowning rates are particularly high for children agdsThe Centers

for Disease Control and Prevention estimates that drowning is the second leading cause of injury
death (after motor vehicle crashes) amohidren ages-14.

Emergency Services

Emergency medical services (EMS) and fire department services play a crucial role in the
emergency response system, and the functionality of these emergency services directly impacts
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many of the other hazard profiles in this report. Both EMS and fire services face challenges from
lack of funding and lower rates of volunteerism.

Environmental Hazards/Hazardous Materials

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

1 Hazardous material releases: at fixed facilities or as such materials are in transit and
including toxic chemicals, infectious substances, biohazardous waste and any materials
that are explosive, corrosive, flammable, or radioactive (PL-1930 8 207(e))

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

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

2009).
1 Manure Spills: involving the release of stored or transported agricultural waste, for
example (Environment al Protection Agency,

1 Product Defect or Contamination; highly flammable or otherwise unsafe consumer
products and dangerous foods (Consumer Product Safety Commission, 2003).

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

Levee Failure

A levee is a humamade structure, usually an earthen embankment, designed and constructed in
accordance with sound engineering practices to contain, control, or divert the flow of water to
provide protection from temporary flooding (FEMA, 2016). A levaitufe or breach occurs

when a levee fails to prevent flooding on the landside of the levee. The consequences of a sudden
levee failure can be catastrophic, with the resulting flooding causing loss of life, emergency
evacuations, and significant properggnaiage.

Mass Food/Animal Feed Contamination
Mass food or animal feed contamination hazards occur when food or food sources are

contaminated with pathogenic bacteria, viruses, or parasites, or with chemical or natural toxins.
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Mass food contamination can occur during the production, processing, or distribution of foods.
Incidences of mass contamination may lead to foodborne illnesses and/or interruptions in the
food supply.

Nuclear Incidents

Nuclear explosions can cause significant damage and casualties from blast, heat, and radiation.
The primary concern following a nuclear accident or nuclear attack is the extent of radiation,
inhalation, and ingestion of radioactive isotopes which can @auge health effects (e.g. death,
burns, severe impairment), chronic health effects (e.g. cancer), and psychological effects.

Substance Use Disorder

Substance use disorder occurs when an individual becomes physically dependent on a drug,

either legal or illegal. The most likely focal point of substance use disorder relates to opioid
addiction, a class of dr ugs roadteam and ieclddex es pai n
opiates, which are drugs naturally extracted from certain types of poppy plants, and narcotics.
Substance abuse can lead to overdose, which can be fatal.

Terrorism /Cyberterrorism Incidents

Terrorism is the use of force or violence against persons or property with the intent to intimidate

or coerce. Acts of terrorism include threats of terrorism; assassinations; kidnappings; hijackings;
bomb scares and bombings; cyatiacks (computebased) and the use of chemical, biological,

nuclear, and radiological weapons. Cyh#acks have become an increasingly pressing concern.
Cyberterrorism refers to acts of terrorism committed using computers, networks, and the internet.
The most widely citeddei ni ti on comes from Denningds Test.i
Panel on Terrorism: fACyberterrorisméis gener a
threats of attack against computers, networks, and the information stored therein when done to
intimidate or coerce a government or its people in furtherance of political or social objectives.
Further, to qualify as cyberterrorism, an attack should result in violence against persons or
property, or at | east cause enough harm to ge

Transportation Accidents

Transportation accidents are technologi cal h a
and air transportation infrastructure. A flaw or breakdown in any component of this system can

and often does result in a major disaster involving loss oirifigsies, property and

environmental damage, and economic consequences.
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Urban Fire and Explosions

Urban fires and explosions include those fires and explosions that occur within urban, or
developed, regions, and often pose an increased threat due to their tendency to easily spread to
neighboring structures. The effects may be minor or severe andennjudy, loss of life,

property damage, and residential or economic disruption/displacement.

Utility Interruption

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

1 Geomagnetic Storms; including temporary di
resulting in disruptions of communication, navigation, and satellite systems (National
Research Council et al., 1986).

1 Fuel or Resource Shortage; resulting from supply chain breaks or secondary to other
hazard events, for example.

1 Electromagnetic Pulse; originating from an explosion or fluctuating magnetic field and
causing damaging current surges in electrical and electronic systems (Institute for
Telecommunications Sciences, 1996).

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

1 Ancillary Support Equipment; electrical generating, transmission, systetnol, and
distributionsystem equipment for the energy industry (Hirst & Kirby, 1996).

1 Public Works Failure; damage to or failure of highways, flood control systems, deep
water ports and harbors, public buildings, bridges, dams, for examplegdUSiiates
Senate Committee on Environment and Public Works, 2009).

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

1 Transmission Facility or Linear Utility Accident; liquefied natural gas leakages,
explosions, facility problems, for example (United States Department of Energy, 2005)

1 Major Energy, Power, Utility Failure; interruptions of generation and distribution, power
outages, for example (United States Department of Energy, 2000).

4.23. Climate Change
Impacts of Climate Change on Identified Hazards

Humans have become the dominant species on Earth and our society and influence is globalized.
Human activity such as the largeale consumption of fossil fuels andfdeestation has caused
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atmospheric carbon dioxide concentrations to significantly increase and a notable diversity of
species to go extinct. The result is rapid cl
extinction event approaching the level of a mass extinctiom@@ay et al., 2011; Wake &

Vredenburg, 2008). The corresponding rise of average atmospheric temperatures is intensifying
many natural hazards, and further threatening biodiversity. The effects of climate change on

these hazards are expected to intensir dvne as temperatures continue to rise, so it is prudent

to be aware of how climate change is impacting natural hazards.

The most obvious change is in regard to extreme temperature. As average atmospheric
temperatures rise, extreme high temperatures become more threatening, with record high
temperatures outnumbering record low temperatures 2:1 in recent years. As climge cha
intensifies, it is expected that the risk of extreme heat will be amplified whereas the risk of
extreme cold will be attenuated. Some studies show increased insect activities during a similar
rapid warming event i n E aojectiors that wiih the v\armypng Ot her
temperatures and lower annual precipitation that are expected with climate change, there will be
an expansion of the suitable climate for mosquitos, potentially increasing the ingkotibus

disease.

Climate change is likely to increase the risk of droughts (Section 4.3.1). Higher average
temperatures mean that more precipitation will fall as rain rather than snow, snow will melt
earlier in the spring, and evaporation and transpiration will incredsegAvith the prospect of
decreased annual precipitation, the risk of hydrological and agricultural drought is expected to
increase (Sheffield & Wood, 2008). Correspondingly this will impact wildfires. Drought is
accompanied by drier soils and forestsuyltasg in an elongated wildfire season and more

intense and longpurning wildfires (Pechony & Shindell, 2010). However, the Southwest United
States is at a greater risk of this increased drought and wildfire athigityPerry County in the
Eastern United States.

While it may seem counterintuitive considering the increased risk of drought, there is also an
increased risk of flooding associated with climate change (Sectie).A\Barmer temperatures
mean more precipitation will fall as rain rather than snow. Combined with the fact that warmer
air holds more moisture, the result is heavier and more intense rainfall and dam and levee
failures. Similarly, winter storms are expectecbecome more intense, if possibly less frequent.
Climate change is also expected to result in more intense hurricanes and tropical storms. With
the rise of atmospheric temperatures, ocean surface temperatures are rising, resulting in warmer
and more mait conditions where tropical storms develop (Stott et al., 2010). A warmer ocean
stores more energy and is capable of fueling stronger storms. It is projected that the Atlantic
hurricane season is elongating, and there will be more category 4 and 5niegrtitan before
(Trenberth, 2010).
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Climate change is contributing to the introduction of new invasive species (SectignAs3.
maximum and minimum seasonal temperatures change)ate species are able to establish
themselves in previously inhospitable climates where they have a competitive advantage. This
may shift the dominance of ecosystems in the favor ofirative species, contributing to species
loss and the risk of extinction.

This type of sudden global change is novel to humanity. Despite the myriad of well thought out
research, there is still much uncertainty surrounding the future of the Earth. All signs point to the
intensification of the hazards mentioned above, espedidiynan society and individuals do

not make swift and significant changesmbatspecies losses.

Where applicable, climate change will be discussed for each hazard profile in this hazard
mitigation plan. All natural hazards will have a discussion on climate change vulnerability, while
certain humastaused hazards may not experience significant viiilities from climate

change adaptation and will not have direct narrative addressing those impacts.

Climate change was also taken into account when capabilities were being reviewed and
mitigation actions were being developed and updated.
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4.3. Hazard Profiles
4.3.1. Drought
4311 Location and Extent

While Pennsylvania is generally more watieh than many U.S. states, the commonwealth may
experience drought conditions intermittently throughout the calendar year. A drought is broadly
defined as a time period of prolonged dryness that contributes tiehetion ofyround and

surface water. Droughts are regional climatic events, so when such an event occurs in Perry
County, impacts are not restricted to the county and are often more widespread. The spatial
extent of the impacted area can range frorallezed areas in Pennsylvania to the entire-Mid
Atlantic region.

There are three types of droughts:

Meteorological Droughti A deficiency of moisture in the atmosphere compared to average
conditions. Meteorological drought is defined by the duration of the deficit and degree of dryness
and is often associated with below average rainfall. Depending on the severity of th#,dtoug

may or may not have a significant impact on agriculture and the water supply.

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

Hydrologic Drought 7 A prolonged period without rainfall that has an adverse effect on
streams, lakes, and groundwater levels, potentially impacting agriculture.

Droughts are often the leading contributing factor to wildfires, as they leave areas with little to
no moisture.

4.31.2 Range of Magnitude

The average annual precipitatioh45.23 inches (rain) occurs primarily during the spring and
summer months. This value is derived from an average of ten years of mean annual precipitation
data for Perry County. Rural farming areas of Perry County are most at risk when a drought
occurs A drought can create a significant financial burden for the community. Approximately
97% of Perry County farms are famibyvned and operated. Additionally, around 68.6% of the
county farmland use is devoted to crop culivat21.4% of farmland is woodland, 6.0% is
pastureland, and 4.0% is for other purposes. Wildfires are often the most severe sexftewdary
associated with drought. Wildfires can devastate wooded and agricultural areas, structures near
high wildfire loads, and farm production facilities, thus threatening natural resources. Prolonged
drought conditions can have a lasting impact on to@@my and can cause major ecological
changes, such as increases in scrub growth, flash flooding, and soil erosion.
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Long-term water shortages during severe drought conditions can have a significant impact on

agribusiness, public utilities, and other industries reliant on water for prodsetages. Perry
County also has a growing agritourism business that would be threatened-griordyought.

Local municipalities may, with the approval of the Pennsylvania Emergency Management
Council, implement local water rationing. These individual water rationing plans, authorized
through provisions of 4 PA code Chapter 120, will require specific limits on individual water
consumption to achieve significant reductions in use. Under magdedber usage restrictions

imposed by the commonwealth and/or local municipalities, procedures are provided for granting

of variances to consider individual hardships acmhemic dislocationsTable107 Drought
Preparation Phaseshows the FEMAdefined levels of drought severity along with suggested
actions, requests, and goals.

Table10- Drought Preparation Phases

Drought Preparation Phases
Phase General Activity Actions Request Goal
Increased water
monitoring, awareness
Early stages of and preparation for
. Reduce
Drought planning and alert| response among Voluntary water
. . water use by
Watch for drought government agencies,| conservation. 506
possibility. public water suppliers, '
water users, and the
public.
Coordinate a Continue
N voluntary water
response to Reduce shortagés .
AR . conservation, Reduce
Drought imminent drought | relieve stressed )
: " impose water use by
Warning conditions and sources, develop new .
) . mandatory water | 107 15%.
potential water sources if needed. 7 :
use restrictions if
shortages.
needed.
Management of
operations to Support essential and | Possible
: T . Reduced
Drought regulate all high priority water useg restrictions on all water use b
Emergency | available resource| and avoid unnecessary nonessential 15% ¥
and respond to uses. water uses. '
emergency.
Source: Pennsylvania Department of Environmental Protection, 2017
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The commonwealth uses five parameters to assess drought conditions:

1 Stream flows (compared to benchmark records)

Precipitation (measured as the departure from normal, 4yedy average precipitation)

1 Reservoir storage levels in a variety of locations such as three New York City reservoirs
in the upper Delaware River Basin

1 Groundwater elevations in several counties (comparing to past month, past year, and
historic records)

1 Soil moisture via the Palmer Drought Index as sedralrie11i Palmer Drought
Severity Indexwhich is a soil moisture algorithm calibrated for relatively homogenous
regions which measures dryness based on recent precipitation and temperature.

=

Tablell- Palmer Drought Severity Index

Palmer Drought Severity Index (PDSI)
Severity Category PDSI Value
Extremely Wet 4.0 or more
Very Wet 3.0to 3.99
Moderately Wet 2.0t0 2.99
Slightly Wet 1.0to 1.99
Incipient Wet Spell 0.51t0 0.99
Near Normal 0.49 t0-0.49
Incipient Dry Spell -0.5 t0-0.99
Mild Drought -1.0 t0-1.99
Moderate Drought -2.0 t0-2.99
Severe Drought -3.0 t0-3.99
Extreme Drought -4.0 or less

The effects of a drought can be-faaching both economically and environmentally. Economic
impacts include reduced productivity of aquatic resources, mandatory water use restrictions, well
failures, cutbacks in industrial production, agricultural losaed,limited recreational

opportunities. Environmental impacts of drought include those foumdbte12i Economic

and Environmental Impacts of Drought Eveaitsl qualifies the potential economic and
environmental impacts from a drought event.
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Table12- Economic and Environmental Impacts of Drought Events

Economic and Environmental Impacts of Drought Events
Economic Environmental
- Reduced productivity of aquatic resourg - Hydrologic effects
- Mandatory water use restrictions - Adverse effects on animal populations
- Well failures - Damage to plant communities
- Cutbacks in industrial production - Increased number and severity of fires
- Agricultural losses - Reduced soil quality
- Limited recreational opportunities - Air quality effects
- Loss of quality in landscape

4.31.3 Past Occurrence

The Pennsylvania Department of Environmental Protection (PA DEP) maintains the most
comprehensive data on drought occurrences across the commonwealth. Descriptions of drought
status categories (i.e., watch, waronfi nMya,gnantdud
section above. The declared drought status from 1980 to 2021 is shoalnied31 Past

Drought Events in Perry County

The National Oceanic and Atmospheric Administration (NOAA) has archived records showing
extreme droughts for the commonwealth in 1931 and a prolonged event in the 1960s as seen in
Figure 77 Pery CountyPalmer Drought Index8951 19%.

Based on the countyds more recent disaster hi
droughtevent in Perry County occurred in the summer of 1999. Extended dry weather spurred
Governor Thomas Ridge to declare a drought emergency itifii}counties. During this event,
precipitation deficits for that summer averaged five to seven inches betovalnthe

Susquehanna River hit record low flows, streams were dry, and many wells were depleted. Crop
damage losses totaled over $500 million stateyadd those losses equated to 70% to 100% of

crop production. There were additional losses from the decline of milk production. Also, the

state asked municipal and private water suppliers to restrict local water use.

Table13- Past Drought Events in Perry County

Past Drought Events in Perry County
Start Date End Date Drought Status Event Duration (Days)
11/18/1980 04/20/1982 Emergency 518
04/26/1985 12/19/1985 Watch 237
07/07/1988 08/24/1988 Watch 48
08/24/1988 12/12/1988 Warning 110
03/03/1989 05/15/1989 Watch 73
06/28/1991 07/24/1991 Warning 26
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Past Drought Events in Perry County
Start Date End Date Drought Status Event Duration (Days)
07/24/1991 04/20/1992 Emergency 271
04/20/1992 09/11/1992 Warning 144
09/11/1992 01/15/1993 Watch 126
09/01/1995 11/08/1995 Warning 68
11/08/1995 12/18/1995 Watch 40
07/17/1997 11/13/1997 Watch 119
12/03/1998 12/08/1998 Watch 5
12/08/1998 03/15/1999 Warning 97
03/15/1999 06/10/1999 Watch 87
06/10/1999 07/20/1999 Warning 40
07/20/1999 09/30/1999 Emergency 72
09/30/1999 05/05/2000 Watch 218
08/08/2001 11/06/2001 Watch 90
11/06/2001 02/12/2002 Warning 98
02/12/2002 06/14/2002 Emergency 122
06/14/2002 09/05/2002 Watch 83
09/05/2002 11/07/2002 Emergency 63
04/11/2006 06/30/2006 Watch 80
08/06/2007 09/05/2007 Watch 30
10/05/2007 02/15/2008 Watch 133
09/16/2010 11/10/2010 Watch 55
08/05/2011 09/02/2011 Watch 28
08/02/2016 05/16/2017 Watch 287
08/21/2020 01/07/2021 Watch 139
08/31/2022 12/08/2022 Watch 99
06/15/2023 01/26/2024 Watch 225
Source: Pennsylvania Department of EnvironmeRtatection, 2024
**Gubernatorial Disaster Declaration
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Figure 71 Pery CountyPalmer Drought Index8951 19%

Perry County, Pennsylvania Palmer Drought Severity Index (PDSI)
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The warmest July on record in Pennsylvania occurred in 2020, and sixteen counties entered
Drought Watch status on August 21 of that year. In June 2021, dry conditions were again
affecting the commonwealth.

4314 Future Occurrence

It is difficult to forecast the exact severity and frequency of future drought events. Climate
change may lead to increased uncertainty and extremity of clevetgs. Perry County

experienced severe drought between 5% to 10% of the time between 1895 and 1995, as seen in
Figure 81 Palmer Drought Severity IndeXhis report can be used to make a rough estimate of

the future probability of drouglm Perry County, although it does not account for changes
introduced by climate change. Drought conditionsexqected to become more severe with

climate change, as evaporation and transpiration will increase with higher temperatures.

Figure 107 Current Drought Index for Pennsylvarti@low shows that Perry County is currently
(as of October 24, 2024) partially in abnormally dry conditions.

The potential for a drought twcur in Perry County is high. Given the frequency of drought
watches issued for Perry County and its municipalities, the county can reasonably expect to be
under a drought watch at least once per year. While some form of drought condition frequently
exists in Perry County, the impact deyws on the duration of the event, severity of conditions,
and area affected. The map above shibvasPerry County, and most of Pennsylvania, is

currently (and most often) in normal (rdrought) conditions

As stated above, trends indicate climate change will influence the frequency of droughts in the
future. As global temperatures rise, weather patterns will change, increasing the number of dry
days an area experiences. This could result in more drougbtipéor a local or regional area.
Droughts could also become longer in duration, compared to previous patterns.
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4315 Vulnerability Assessment

The magnitude of 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 of drought 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 parti¢hleat because groundwater levels
are typically at their lowest following the height of the summer growing season.

Land use and major development is a factor that has the potential to impact the vulnerability to
drought in Perry County. Land use, especially agricultural land use, can exacerbate dry
conditions, and these agricultural areas can be damaged by drought. There are 116,001 acres of
farmland in Perry County. If the number of agricultural acres increthsgsncreases the

potential vulnerability for drought impacts. Conversely, if the agricultural acres decrease, the
potential vulnerability of agriculture taaught decreases. Drought can also have an adverse
effect on forested areas. Approximately 68% of land use in Perry County is natural land which
includes forests, deciduous, evergreen, mixed deciduous and evergreen, forested wetlands, and
emergent wetlandd here are also eight state game lands, one state forest, and three state parks
that make up a large portion of the county. Long periods of drouglnmoaase the potential for
wildfires and invasive species that could damage these forested areasniedwemefits through

the provision of wood products would also be affected.

There are many hazards that can be considered cascading hazards related to drought events.
Wildfire is the most severe cascading hazard effect associated with drought. Wildfires can
devastate wooded and agricultural areas, threatening natural resourtasmgmeduction

facilities. With drought events, water infiltration into the ground becomes more difficult. This

lack of infiltration can result in flash flooding events in areas of steep slopes, canyons, and

rolling hills. A loss of vegetation from a drght can also increase the occurrence of landslides in
areas of steep slopes with | oose packed soil
to wildfire, flash floods, and landslides can be foun8eagtion 4.314.5, 4.34.5, and 4.38.5

respectively.

Droughts can have adverse effects on farms and other-eegendent industries resulting in

local economic loss. Areas of extensive agriculture use are particularly vulnerable to drought;
116,001 acres of Perry County, or roughly 32.90% of the 352,640 acres total land acreage, make
up farmland (United States Department of Agriculture [USDA], 2022 Census). The total number
of farms in Perry County is 661, and the average acreage for fafasrinCounty is 175 acres.

Perry County ranks'™of the sixtyseven counties in the commonwealth for agricultural
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production, totaling over $275 million annually. Agricultural production from crops, including
nursery and greenhouse crops, accounts for more than $32 million in commerce annually.
Production from livestock, poultry, and their products accounts for rhare$237 million

annually. The livestock that has the greatest potential to be impacted are the broilers and other
meattype chickens and poultry layers. There are approximately 842,208 broilers and other meat
type chickens and 473,393 poultry layers. Aage for farming has increased since the 2017

USDA Census when there was a reported total of 114,746 farming and drought vulnerable acres.

Perry County also has 1,232 domestic wells and seven irrigation wells that would be adversely
impacted by drought events. This impact would lead to lower water levels for at least 1,232
households and potentially seven large farms. This well informatisrobtained by using the

PA GEOCODE application to find well information from 01/01/2000 to 08/27/2024.

Additionally, emergency services can be adversely impacted by drought as a cascading hazard.
Local fire departments often utilize ponds, creeks, and streams for water onboard fire apparatus.
With low water levels in waterbodies, responders may be unabtaficenough water to

efficiently respond to and extinguish a fire. Also, with an increased number of potential wildfires
due to drought conditions, agencies may not have the personnel to efficiently respond to all fires
in a timely manner.

A map of properties with tillable agricultural land use, forestry, and other land in the county
vulnerable to drought is shown belowrigure 91 DroughtVulnerable Land Use and Public
Water Supply

Populations in Perry County, including the socially vulnerable, underserved, and unserved
populations, are at different levels of vulnerability. The socially vulnerable have an increased
risk due to the unsheltered homeless not having access to reliable sources of water. Also, those
individuals who are considered socially vulnerable because of location in rural areas are also at
an increased risk because of agricultural and well status.

As seen ifTable2 i Population Change in Perry Countyirteen of the thirty municipalities in

Perry Countyhave experienced a population loss according to the American Community Survey
of the U.S. Census Bureau, since the 2010 census estifiateen municipalities have seen a

net population increase from 2010 to 2020 according to the American Community Survey of the
U.S. Census Bureaand one municipality experienced no change. Based on this information, it
can be speculated that these sixteen mpalities may have aimcreased vulnerability to

drought conditions, since 2010, due to the increase in population.
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Municipalities with high vulnerability due to drought:

1 Blain Borough 1 Penn Township

1 Carroll Township 1 Saville Township

1 Centre Township 1 Southwest Madison Township
1 Greenwood Township 1 Toboyne Township

1 Howe Township 1 Tuscarora Township

1 Jackson Township 1 Tyrone Township

1 Marysville Borough 1 Watts Township

1 New Buffalo Borough 1 Wheatfield Township

Drought also has the potential to impact historic and cultural resaorBesry County. Perry
County has twentpne historic or cultural properties or buildings, and drought could impact
utility delivery to those locations. All properties in Perry County that are part of the National
Register of Historic Places have the samkmerability to drought. No one property has a greater
risk than the others, but each of the historic and cultural properties is vulnerable at some level.

Drought events in Perry County can impact certain systems and community lifelines that are tied
into the historic or cultural properties. Water utilities can be directly impacted by drought events
when prolonged dry weather lowers the available waterserveirs and water systems used by

a county or a community. Drought could impact electric utilities if moving water is used in

electric generation. When water is used for electric generation, drought events could cause lower
utilization and efficiency. Tlsiis more common in the western United States, but it could occur

if any counties in Pennsylvania utilize water for power generation. Currently, Perry County does
not use waterpower for electric generation. Other systems that could potentially be irbgacted
drought event are wastewater utilities and any nuclear power generation that uses water in its
process.
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Figure 8 - Palmer Drought Severity Index

Palmer Drought Severity Index
1895-1995

Perceent of time in severe extreme drought
Perry County, Pennsylvania

% of time PDSI = 3

Less than 5%
[ 5% to 9.99%
10% to 14.9%
B 15% to 19.9%
M 20% or greater

Source: McKee et al. (1993); NOAA (1990); High Plains Regional Climate Center (1996)
Albers Equal Area Projection; Map prepared at the National Drought Mitigation Center
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Figure 9 - DroughtVulnerable Land Use and Public Water Supply

Perry County Drought Vulnerable Land Use
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Figure 10 - Current Drought Index for Pennsylvania

U.S. Drought Monitor October 22, 2024

(Released Thursday, Oct. 24, 2024)

Pennsylvania Valid 8 am. EDT

Intensity:

[ ] none

I:] DO Abnormally Dry
] o1 Moderate Drougnt
[ o2 severe Drougnt
- D3 Extreme Drought
- D4 Exceptional Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
nformation on the Drought Monitor, go fo
https:/droug htmoniforunl edu/About.aspx

Author:

Rocky Bilotta
NCEI/NOAA

droughtmonitor.unl.edu
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4.32. Earthquake
4321 Location and Extent

An earthquake is sudden movement of the earth
accumul ated within or along the edge off the
human induced explosidipCNR, 2007). Earthquake events in Pennsylvanauding Perry

County, are usually mild events, impacting areas no greater than 62 miles in diameter from the
epicenter. A majority of earthquakes occur along boundaries between tectonic plates, and some
earthquakes occur at faults on the interioplates. Today, Eastern North America, including

Perry County, Pennsylvania, is far from the nearest plate boundary. That plate batitary
Mid-Atlantic Ridge and is approximately 2,000 miles to the east, under the Atlantic Ocean. The
Ramapo Fault System runs through New York, New Jersey, and eastern Pennsylvania (See
Figure 117 Ramapo Fault Systenihis fault system is associated with some small earthquakes,

and it is thought unlikely to produce significant disruption.

Figure11- Ramapo Fault System
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When the supercontinent of Pangaea broke apart about 200 million years ago, the Atlantic Ocean
began to form. Since then, many faults have developed. Locating all the faults would be an ideal
approach to identifying t henanyefdghe faultbnssinghasr t h qu a
region have no seismicity associated with them. The best way to determine earthquake history

for Perry County iso conduct a probabilistic earthquakazard analysis with the earthquakes

that have already happened in anolad the county. (Sde&gure 12 - Pennsylvania Earthquake

Hazard Zones Nevertheless, the United States Geological Survey (UB@Bates thaPerry

County has a low earthquake risk, arahistorical earthquake events have occurred.

Natural gas extraction of the Marcellus/Utica Shale formationKggee 13 - Pennsylvania Oll
and Gas Geologyhas occurred in many regions of the commonwealth, but eastern and
southeastern Pennsylvania are not among them. Hydraulic fracturing, or fracking, is used to
extract the gas, and the process is thought to lead to an increase in seismic activity (Meyer,
2016).

However, frackingloes not appear to be linked to the increased rate of magnitude three and
larger earthquakes (USGS 2014). In recent yearsigs for extraction of the natural gas and oll

in the commonwealth have been issued by the Pennsylvania Department of Environmental
Protection, but no records of requested permits for gas extraction or injection wells were found
for Perry Countyat the writing of this plan.

4322 Range of Magnitude

Earthquakes result in the propagation of seismic waves, which are detected using seismographs.
These seismograph results are measured using the Richter Scale,-andgzklogarithmic

scale that describes the energy release of an earthduitel4 - Richter Scalesummarizes

Richter Scale magnitudes as they relate to the spatial extent of impacted areas. The Modified
Mercalli Intensity ScaleTable15 - Modified Mercalli Intensity Sca)ds an alternative measure

of earthquake intensity that is scaledthg impacts of the earthquake event. Earthquakes have
many secondary impacts, including disrupting critical facilities, transportation routes, public
water supplies, and other utilities.

Tablel4 - Richter Scale

Richter Scale
Richter
Magnitude Earthquake Effects

Less than 3.5 Not generally felt but recorded.

3.554 Often felt, but rarely causes damage.
At most, slight damage to wellesigned buildings; can cause maj

Under 6.0 . )
damage to poorly constructed buildings over small regions.
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Richter Scale
Richter
Magnitude Earthquake Effects
6.1-6.9 Can be destructive in areas where people live up to about 100
o kilometers across.

Major earthquake; can cause serious damage over large areas

8.0 or greater

Great earthquake; can cause serious damage in areas several
hundred kilometers across.

Tablel5- Modified Mercalli Intensity Scale

Modified Mercalli Intensity Scale
. Richter Scale
Scale Intensity Earthquake Effects Magnitude

I Instrumental Detected only on seismographs.
Il Feeble Some people feel it.

Felt by people resting, like a truck rumbling <4.2

by.
\Y Moderate Felt by people walking.
\ Slightly Strong Sleepers awake; church bells ring. <4.8

Trees sway; suspended objects swing; obj
VI Strong fall off sheK/es. g J . <54
VII Very Strong Mild alarm, walls crack, plaster falls. <6.1

Very
Disastrous

Catastrophic

Moving cars uncontrollable, masonry
fractures, poorly constructed buildings
damaged. <6.9
Some houses collapse, ground cracks, pip
break open.

Ground cracks profusely, many buildings
destroyed, liquefaction and landslides <7.3
widespread.
Most buildings and bridges collapse, roads
railways, pipes, and cables destroyed, gen <8.1
triggering of other hazards.

Total destruction, trees fall, ground rises a
falls in waves.

>8.1
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4323 Past Occurrence

According toUSGS, no known earthquakes have had an epicenter within Perry County since
1724, before whicholcal seismology cannot be known. However, several seismic events that
occurred outside the county boundary may have been felt in the region.

On August 23, 2011, a 5.9 earthquake occurred in Virginia, and a 2.2 earthquake shook Reading,
Pennsylvania (Berks County), on July 19, 2019. Further, a 3.4 earthquake struck Mifflintown
(Juniata County) on June 13, 2019, and Bolivar (Westmoreland Caxpgjienced a 2.9 event

on October 6, 2020. Parts of the county may have experienced some of the shock waves from
these minor earthquakes and others that have occurred around the region, most notably New
Jersey. The strongest recorded earthquake in Peangylhistory (5.2) occurred on September
25, 1998, in northwestern Pennsylvania and is known as the Pymatuning Earthquake for its
epicenter near Pymatuning Lake. The effects of the earthquake were felt across the
commonwealth and were blamed for mavsilsin the regiomear the epicenter losing their

water, while new springs appeared, and old wells reemerged. Antioneid date range revealed
120 dry househotdupply wells on the ridge of Jamestown and Greenville, Pennsylvania.
Declines of up to 100 feetere observed on a ridge where at least eighty of the wells resided.
The degree of the damage varied. Some of the wells lost all power or could barely hold their
yields and some of the water in wells turned black or began to snseilfof.

The most likely impetus of the wells drying was due to an increasgaulic conductivityof
shale rockunder this area caused by the earthquBtke.quake affected the existing faults and
created new faults in the shaléis created more permeability for the water to leak down from
the hilltops on the ridge down to the valleys following the contours of the Meadville shale.

Because the effects of large earthquakes can be felt hundreds of miles away, the historical
earthquake epicentengar Perry County ashown below aFigure 147 Pennsylvania Recorded
Earthquake Event#\ wider depiction of earthquake occurrences in the northeastern United
States may be found hetgtps://earthquake.usgs.gov/earthquakes/map/?extent=14.26438,
141.32813&extent=56.511028.60352

43.2.4 Future Occurrence

Earthquake activity and intensities are difficult to predict, but a probabilistic analysis of prior
earthquakes can assist in gauging the likelihood of future occurréngee 12 - Pennsylvania
Earthquake Hazard Zonetiows thaPerry County is in a low hazard zone for earthquake
activity according to the USGS (2014), suggesting adovpability of earthquake occurrence.
However, according to the USGS, there has been a recent trend increasing the frequency of
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magnitude three and larger earthquakes in the central and easterfiddI&16 - Recent

Earthquake Trends iNortheastern United StatesThis uptick in seismicity may be due to
hydraulic fracturing activities, and specifically occurs due to wastewater from the fracking
process being injected into the earth (Meyer, 2016). Recent studies have moved towards being
able to predict such indudeseismicity by looking at uplift after injections, but more work needs
to be done to confirm uplift as a reliable indicator of induced seismicity ¢hetal., 2016). It

is important to note that seismicity can occur even after wells become inaadirgexction rates
decline (Shirzaei et al., 2016).

Isostatic Rebound is a hypothesis for earthquake occurrence that has been conceptualized for
many years, according toharlesScharnbergem retiredprofessormnf geologyat Millersville
University, who monitors the seismic station there. Scharnberger said Pennsylvania
earthquakes are somewhat of a mystery, but they could have something to do with the
westward shift of the North American tectonic plate. Though the plates meet in California,
where mat of the seismic activity occurs, that movement still causes stress, squeezing and
pressure along the entire length of the plate, reverberating as far back as the East Coast. A 3.4
earthquake like the one in Mifflintown, Juniata County in 2019 is in tediom range for
Pennsylvania and may occur every couple of years. According 10SK&S this was the

strongest earthquake felt, or originating, in Pennsylvania that year. It was followed by a 1.3
aftershock.

The chances of a devastating earthquake are low, but do exist, according to Scharnberger, His
calculations on the probability of a severe earthquake based on the historic record indicate it
is about a one in 200 chance in any given year.

Climate change and its relationship with earthquakes is hard to identify. According to the U.S
Geological Survey, climate change and earthquake correlation occurs when there is a large
change in atmospheric pressure that can be caused by major stormgheshicbuld cause slow,
small earthquakes. Over time, the release of energy from small earthquakes can lead to ground
shaking earthquakes which can cause severe damage. This theory is not yet proven and is still
subject to change but can provide some odritethe impact of climate change.

Tablel16 - Recent Earthquake Trends in Northeastern United States

Earthquake Trends in Northeastern U.S(USGS, 2020)
Year Number of Magnitude 3+ Earthquakes
2015 0
2016 3
2017 4
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Earthquake Trends in Northeastern U.S(USGS, 2020)
Year Number of Magnitude 3+ Earthquakes
2018 0
2019 5
2020 3

4325 Vulnerability Assessment

According to the U.S. Geological Society Earthquake Hazards Program, an earthquake hazard is
anything associated with an earthguweakPearythat m
County, this could include surface faulting, ground shaking, landslides, liquefactieohodri

rejuvenated water wells, tectonic deformation, and seiches (sloshing of a closed body of water

from earthquake shaking).

Earthquakes usually occur without warning and can impact areas a great distance from their

point of origin (epicenter). Ground shaking is the greatest risk to building damithge Perry

County. The risk to public safety and loss of life from an earthquake is dependent upon the

severity and proximity of the event. Injury or death to those inside buildings, or people walking
below building ornamentation and chimneysisa highers k t o Perry Countyoés
during an earthquake. Infrastructure isreat risk on the east coast than the west dmastuse

of aging buildings inventory.

Thereare 319 bridges publicly documented by the Pennsylvania Department of Transportation
that could be damaged and made unusable by a major earthquake event. These locations are
evenly distributed throughout the county and damage to any of them would besdtdtito
transportation and emergency response in Perry County.

Impact of earthquakes on historic properties in Perry County

Perry County has a moderate number of historic and cultural progbetesould be adversely
impacted by earthquakeBhe vulnerability of each is related to the construction practices of the
property at the time that it was constructed. Many of the historic properffesry County were
constructed before 1900 and are of a type of construction vulnerable to increased seismic events
(brick and stone)There are twentpne historic properties in Perry County thatr@gistered

with the National Register of Historic Places.

These locations are:
1 Adairs Covered Bridge (Wood Constructjd®outhwest Madison Township)
9 Bistline Covered Bridge (Wood Constructidi®outhwest Madison Township)
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Brookds Covered Br i dalkson(fowaship) Constructi on
Bower Homestead Farm (Wood Constructi(@iain Borough)

Bridge in Newport Borough (Brick ConstructiofNewport Borough/Oliver Township)
Clarkbés Ferry TavdDumanfod Baroagh) Constructi on)
Dellville Covered Bridge (Wood Constructiofyheatfield Township)

DunbarCreigh House (Brick Constructioflandisburg Borough)

Fleisher Covered Bridge (Wood Constructi¢@)iver Township)

Kochenderfer Covered Bridge (Wood Constructig@gville Township)

Israel and Samuel Lupfer Tannery Site and House (Brick Constru¢lmkson
Township/Toboyne Township)

Millersburg Ferry (Wood ConstructioBuffalo Township)

Mt. Pleasant Covered Bridge (Wood Constructi@ackson Township)

New Germantown Covered Bridge (Wood Construct{@agkson Township)

O6Donel House and F dToboynd T®wnshipk Constructi on
Perry County Courthouse (Brick ConstructigB)oomfield Borough)

Red Covered Bridge (Wood Constructighiverpool Township)

Rice Covered Bridge (Wood Constructidiyrone Township)

Rockville Bridge (Brick Construction(Marysville Borough)

Saville Covered Bridge (Wood Constructig®gaville Township)

Waggoner Covered Bridge (Wood Constructitdrtheast Madison Township)

=4 =4 4 -4 -4 48 -5 -9 -2

= =4 4 4 45 4 -5 45 -2 -9

There are also two historic districts in Perry County. These areas are located in Centre, Juniata,
Newport and Oliver townships. These districts are called Little Buffalo Historic District and
Newport Historic District. These areas include approximateB/biltldings which are made of
mostly brick and stone and a few made of wood.

Municipalities with high risk due to earthquakes:

Juniata Township
Landisburg Borough
Liverpool Borough
Liverpool Township
Marysville Borough
Miller Township
Millerstown Borough
New Buffalo Borough
Newport Borough

Blain Borough
Bloomfield Borough
Buffalo Township
Carroll Township
Centre Township
Duncannon Borough
Greenwood Township
Howe Township
Jackson Township

= =4 4 -4 48 8 5 9 -2
= =4 4 4 8 48 -5 93 2
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Northeast Madison Township
Oliver Township
Penn Township

Spring Township
Toboyne Township
Tuscarora Township
Rye Township Tyrone Township
Saville Township Watts Township

1 Southwest Madison Township 1 Wheatfield Township
All of the socially vulnerable populations in Perry County are at an increased vulnerability to
earthquakes. The homeless and the unsheltered populations are at risk if they are living in
structurally unsound buildings and locations. Also, the economigaliherable of Perry County
may not have the capability to fix or rebuild if their homes are damaged from an earthquake
event.

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

As seen ifTable2 i Population Change in Perry Countyirteen of the thirty municipalities in

Perry County have experienced a population loss since the 2010 decennial census. Sixteen
municipalities have seen a net population increase from the 2010 decennial census to the 2020
decennial census and one muradify has not seen a change in population. Based on this
information, it can be speculated that these thirteen municipalities with inonegdgave an
increased/equivalent vulnerability to earthqualsence 2010, due to the increase in population
andpossibleconstruction.

Land use is a factor that has the potential to impact earthquake severity. Land use, in the form of
a built environment, such as residential expansion, can cause earthquake impact severity to
increase. Impact severity increases because as the built eneitbaxpands and becomes more
complex, the impact the event can have on that area may also increase due to an influx of people,
infrastructure, and critical infrastructure in the hazard akgt only thirteen municipalities

seeing population increasedween the 2010 decennial census and the 2020 decennial census,
there has not beersgnificantincrease in residential construction in Perry County.

The seismic forces associated with an earthquake pose an immediate threat to telecommunication
infrastructure, or other critical infrastructure in a community. When an earthquake occurs, the
resulting ground instability can lead to telephone pole collajseption of fiber or copper

cables systems, and in severe cases, cellular tower failure. The disruption to these networks, if
the earthquake event is significant, can also result in a loss of communication capabilities,
hindering response coordinati@nd leaving communities impacted by the earthquake

vulnerable to other natural or humeaused hazards.

Earthquakes can also damage power distribution systems, leading to localized power outages or
even widespread blackouts. Fallen power lines, damaged substations, and disrupted transformers
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may further contribute to the breakdown of the electrical grid surrounding the epicenter of the
earthquake, and the consequences can include cascading pressure on essential services and other
community lifelines, further impeding emergency operations laadapabilities within the

impacted jurisdictions.

Earthquake events can also pose a threat to natural gas, water, and the numerous other materials
and chemicals transported through underground water systdétesry County. During

significant earthquakes, underground pipelines may crack, causing the transpaigedl to

leak into the ground and contaratewater sources in the county. In severe cases, water line

bursts can cause cascading hazards to subsidence and sinkholes, when left unchecked. However,
even in more contained scenarios, a small leakheae profound impact if the transported

material is toxic or hazardous in nature, leading to degradation of the natural resources in the
impacted communities.
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Figure 12 - Pennsylvania Earthquake Hazard Zones
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Figure 13 - Pennsylvania Oil and Gas Geology
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Figure 14 - Pennsylvania Recorded Earthquake Events
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4.3.3 Extreme Temperature
4331 Location and Extent

Pennsylvania, and more specificaBBerry County can experience many different temperature
extremes. High temperatures occur about ten days per year at any location in Pennsylvania.
However, southern parts of the state experience more than twice this number. Freezing
temperatures occur on amerage of 100 or more days per year with longest frigeeeperiod at

near sea level locations such as northwest Pennsylvania (adjacent to Lake Erie). Extreme
temperatures can be devastatinextreme heat can cause sunburn, heat cramps, heat exhaustion
heat stroke, and dehydration, while extreme cold can cause hypothermia and frostbite. Both can
potentially cause lontasting disabilities. January is typically the coldest month for Perry

County, with average temperatures of 29.8Fi§ure 18 - Average Minimum Temperature

Trends for Pennsylvanshows the average minimum temperatures in Pennsylwathiderry

County identified. July has typically been the warmest month for Perry County, with an average
temperature of 75.5 °Figure 19 - Average Maximum Temperature Trends for Pennsylvania
shows the average maximum temperatures in Pennsylvani&evith County identified.
Temperatures can vary across Perry County due to elevatiogesh@rtopography.

4.33.2 Range of Magnitude

When extreme temperature events occur, they typically impact the eofifeeéyry County,

including the surrounding region. Extreme heat is described as temperatures that hover at least
10°F above the average high temperature for a region during the summer months. lEedteme

is responsible for more deaths in Pennsylvania than all other natural disasters combined.
Temperature advisories, watches, and warnings are issued by the National Weather Service
relating impacts to the range of temperatures typi@dperienced in Pennsylvania. Heat

advisories are issued when the heat index temperature is expected to be equal to 100°F, but less
than 105°F. Excessive heat warnings are issued when heat indices are expected to reach or
exceed 105°F and are issued wittwelve hours of the onset. Excessive heat watches are issued
when there is a possibility that excessive heat warning criteria may be experienced within
twenty-four to seventytwo hours, but their occurrence and timing are still uncertain. A potential
worst-case extreme temperature scenario would occur if widespread areas of the Commonwealth
experienced 90°F or higher temperatures for an extended number of days. The heat could
overwhelm the power grid and cause widespread blackouts, cutting off vital ldgAdCes for
residents. It could create crisis management issues for senior citizens on fixed incomes, the
homeless, and other vulnerable populations. The heat index is a measurement that takes into
account both the temperature and relative humidity, aisctalculated as shown gure 15 -

Nati onal Weather Servicedos Heat Index Matri x
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Figurel5-Nat i onal
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Extreme cold temperatures drop well below typical temperatures and are often associated with
winter storm events. Wind can make the apparent temperature drop further, and exposure to such
extreme cold temperatures can cause hypothermia, frost bite, and\Weal chill warnings are

issued when wind chills drop t85°F or lower. While this threshold applies to the entire state,

the threshold for advisories varies based on regions. Wind chill advisories are issued in the south
and western sections of Penlvayia, when wind chill values drop t©0°F to-24°F. Wind chill
advisories are issued in the southeenmtral to northern sections of the Commonwealth when

wind chills drop to-15°F to-24°F. The National Weather Service created a wind chill chart

which shows the time frostbite takes to set in depending on temperature and wind speed as

shown inFigure1l6-Nat i onal

Figurel6-Nat i onal

=
a
E
©
=
H

Where, T= Air Temperature (°F) V=Wind Speed (mph)
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4.33.3 Past Occurrence

Perry County has had mopast occurrences of extreme cold incidents than extreme heat due to
the geographic location of the counfyablel17 - Past Extreme Temperature Occurrences for

Perry Countyshows the past occurrence events associated with extreme temperature (hot and
cold) that have occurrad Perry County. The data in the table was reported from early 2000s to
the year 2024. Due to the source used, storm data is not made available until sixty days after an
incident occurs according to NOAA, however, events most likelg loaeurred without being
documented. With a total of five different extreme temperature events that have occurred, three
of the events were extreme cold related while the remaining two were extreme heat related.
There were no reports of death or injuryatetl to the occurrences. However, numerous sources
have provided information regarding past occurrences and losses associated with extreme
temperature in Perry County and the Commonwealth as ke wboe to the number of sources
available with informationpnumber of events and losses could vary slightly in number.

Data from the National Climatic Data Center reports that therelieare 787 extreme

temperature episodes in Pennsylvania from 2000 to 09/03/2024, resulting in a 9Gtdeaths

and 103 injuries. Out of the 787 events, 525 of them wearemelycold related with four

deaths. The other 262 events were extreme heat related with-thirestydeaths and 103 injuries
across the state. The biggest event began on July 21, 2011, and ended on July 24, 2011. This
event also had an impact on Perry Coutsglf. In the 2011 event, there were a totadf

deaths and8injuries during the course of the event across the commonwealth. Reeakdng

heat temperatures were experienced in over thirty different counties.

Tablel7 - Past Extreme Temperature Occurrences for Perry County

Past Extreme Temperature Occurrences for Perry County
Location Date Time Type
Perry County 02/05/2007 01:00 Ex”emghcnf'dlw'”d
Perry County 02/05/2007 16:00 Ex”em&?m"'dlw ind
Perry County 07/21/2011 11:00 Excessive Heat
Perry County 02/15/2015 00:00 Ex”em&?i”o'dlw ind
Perry County 07/25/2016 15:00 Excessive Heat
Source: NOAA, 2024
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4334

Future Occurrence

Extreme temperatures will continueitopact Perry County in thieiture. Anthropogenic climate
change is causing extreme climatic events to occur more frequently, suggesting that extreme

temperatures are becoming a more threatening hazard as the impacts of climate change intensify.
The annual average temperature hasrine a s e d
during the years 1986 to present compared to the time period 1901 to 1960, and temperatures are

by 1. 2¢e¢eF

acr oss

expected to continue risingigure 17 - Observed and Projected Temperature Change for
Pennsylvaniahows these projected changes in temperature for Pennsylvania based on climate
models considering the possibilities of increased and decreased levels of greenhouse gas
emissions. In recent years, record high temperatures have outnumbered record loviusrapera
2:1, so it is expected that the risk of extreme heat will be amplified whereas the risk of extreme
cold will be attenuated. The Northeastern United States is expected to experience tvneryy to t

mor e

days

with temperatures above

90eF,

t he

and

approximately 2050. While there may be fewer extreme cold events, those that do occur are
expected to reach recesetting low temperatures more oftéfistorically, Perry County has had

more extreme cold events than extreme heat events due to the geographic location of the county;

however, this balance is expected to shift somewhat in the coming years to anghaedeer

proportion of extreme heat events.

Figure 17 - Observed and Projected Temperature Change for Pennsylvania
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4.3.3.5  Vulnerability Assessment

Extreme temperatures ansually a regional hazard when they occur. The very old (Gwey
years or older, accounting for 19.4% of Perry County population) and the very young (five years
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or younger, accounting for 5.4% of Perry County population) are most vulnerable to extreme
temperatures due to risk factors, mobility challenges, and disabilities.

The table below illustrates the number of citizens per municipality under the age of five or over
the age of sixtifive years of age who are at an increased vulnerability to extreme temperatures,
and cascading hazards from extreme temperatures:

Popul ation per Municipality wunder
Number Percen Number| Perce
Muni ci pall Peopl e (Popul g Peopl e Popul &
years o ( %) years o ( %)
Bl ain Bor ou/ 13 5.5 29 12. 3
Bl oomfield | 31 2.6 405 34. 2
Buffal o Towr 4 2 3. 7 217 18. 9
Carrol | Towi 251 4 ., 8 1200 22.9
Centre Town:s 85 3. 4 479 19
Duncannon B 85 6. 2 221 16. 2
Greenwood T 54 5.1 208 19. 5
Howe Townshi 14 3.6 79 20. 3
Jackson Towr 4 8 9. 4 8 3 16. 2
Juni ata Towl 137 8. 2 351 21
Landi sburg | 3 1. 8 4 6 27. 1
Liverpool B 36 3.9 172 18. 7
Liverpool T 8 3 7.6 215 19. 7
Marysville | 7 8 2.9 508 19. 2
Mi |l l er Town g 21 2.5 116 13.9
Mi Il |l erstown 37 5.1 141 19. 3
New Buffalo 2 1.8 32 28. 6
Newport Bor i 97 6. 1 203 12. 8
Northeast My 5 4 7.3 132 17. 7
Township
Oliver Town 99 5. 7 332 19. 1
Penn Townshi 140 4 . 5 805 25. 9
Rye Townshi i 19 0. 8 430 17.9
Saville Towl 177 7 344 13. 7
Sout hwest M, 8 4 6.7 144 11. 4
Township
Spring Town ¢ 159 7. 3 368 16. 9
Toboyne Towr 50 10. 7 914 20. 1
Tuscaror a T 76 6. 4 193 16. 3
Tyrone Town{ 2814 14 393 19. 4
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Popul ation per Municipality wunder
Number Percen Number| Perce

Muni ci pall People (Popul g Peopl e Popul &
years o ( %) years o0 ( %)

Watts TownsH 139 8 335 19. 4
Wheat field 92 2.9 613 19. 2
Source: United States Census Bureau (USCB), Ame

Extreme temperatures can increase the demand for utility services, often resulting in an increased
cost which some consumers may be unable to afford. The increased demand for services may
cause a decrease in availability of these services or failure system. A decrease or failure of

the utility system during extreme temperature events would put a large population at great risk.
Extreme temperature events can also drastically increase the volume of emergency calls,
potentially overwhelming the publiaiety communications center. Extreme heat events can also
contribute to drought conditions, which in turn increase the risk ofivédas discussed in
Section4.3.14

All propertiesin Perry County thaare part of the National Register of Historic Places have the
same risk to extreme temperature. No one property has a greater risk than the others, but each of
the historic and cultural properties is vulnerable at some level.

Municipalities with high risk due to extreme temperature:
1 Blain Borough 1 Millerstown Borough

Bloomfield Borough
Buffalo Township
Carroll Township
Centre Township
Duncannon Borough
Greenwood Township
Howe Township
Jackson Township
Juniata Township
Landisburg Borough
Liverpool Borough
Liverpool Township

=4 =4 4 -4 45 5 5 48 -5 -9 -5 -9 -2 -9

Marysville Borough
Miller Township
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New Buffalo Borough
Newport Borough
Northeast Madison Township
Oliver Township
Penn Township
Rye Township
Saville Township
Southwest Madison Township
Spring Township
Toboyne Township
Tuscarora Township
Tyrone Township

= =4 4 4 48 4 95 -4 _9 -9 -5 -9 -5 -9

Watts Township

Wheatfield Township
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Extreme temperatures can have a significant impact on langitinse Perry County. Higher
temperatures can affect the mountain snowpacks and vegetation land. It is importaatibat
higher land use and irrigation can cause more intense extreme temperatures. Based on this
information it can be speculated that higher land use within the municipalifesin County

will be impacted.

As seen inTable21 Population Change in Perry Counthirteen of the thirty municipalities in

Perry County have experienced a population loss according to the American Community Survey
of the U.S. Census Bureau, since the 2010 census estimates. Sixteen municipalities have seen a
net population increase froB®10 to 2020 according to the American Community Survey of the
U.S. Census Bureau, and one municipality experienced no change. Based on this information, it
can be speculated that Blain Borough, Gaifownship, Centre Township, Greenwood

Township, Howe Township, Jackson Township, Marysville Borough, New Buffalo Borough,

Penn Township, Saville Township, Southwest Madison Township, Toboyne Township,
Tuscarora Township, Tyrone Township, Watts Townshna Wheatfield Township may have

an increased vulnerability to extreme temperatures, since 2010, due to the increase in population.
Populations in Perry County, including the socially vulnerable and unservathpops, are at

different levels of vulnerality. The socially vulnerable have an increased risk due to the
unsheltered or homeless not having proper, and adequate, access to shelter and heating,
ventilation, and air conditioning (HVAC) to protect them from extreme temperature events.

Extreme temperatures can have a significant impact on natural areas. Consecutive days of
excessive heat or extreme cold can lead to the diminishment of natural habitats such as forests,
rivers, and mountains as saarPerry County. Excessive heat and extreme cold can cause these
areas to lose the nourishment that is needed for #reas to survive and destroy the equilibrium
within them. If trends continue there will be more days of excessive heat in the coming years that
could impact the equilibrium ithese natural areas and change their geographic features.

Extreme temperatures and lack of rainfall can lead to drought and the diminishment of rivers and
vegetation within the area.

Extreme temperatures can have significant impacts on systems and community lifelines that are
essential for the operations of an area. The changing nature of extreme temperature events could
account for different levels of impact for every system in aa.dfer example, excessive cold

may disrupt water systems, potentially resulting in frozen or broken pipes due to water freezing

in the system because of the lower temperatures. Extreme heat events may increase the demand
for potable water for consumptionéwater for irrigation. This could result in lower reservoir

levels and increased concern for water rationing. If extreme temperatures continue for an
extended period, or if the extreme temperatures occur while a drought event is ongoing, the
vulnerability of an area could be critical. Extreme temperatures could impact the power system

by causing an increase for air conditioning in extreme heat events. When power demand is high
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for an already ovetaxed power system, rolling power interruptions or brownouts can occur.
This is more typical in the western United States but could occur in Pennsylvania if the
conditions are met.
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Figure 18 - Average Minimum Temperature Trends for Pennsylvania
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Figure 19 - Average Maximum Temperature Trends for Pennsylvania
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4.34. Flooding, Flash Flooding, Ice Jam Flooding
4.34.1 Location and Extert

Flooding is the temporary condition of partial or complete inundation on normally dry land and it
is the most frequent and costly of all hazards in Pennsylvania. Flooding events are generally the
result of excessive precipitation. General flooding is Bihyaxperienced when precipitation

occurs over a given river basin for an extended period. Flash flooding is usually the result of
heavy, localized precipitation falling in a short period of time over a given location, often in
mountain streams and moumi@us regions, and in urban areas where much of the ground is
covered in impervious surfaces. Flash floods are relatively comnferig County and the

severity of those flood events is dependent upon a combination of creek, stream, and river basin
topography and physiography, hydrology, precipitation, and weather patterns. Present soil
conditions, the degree of vegetative clearimgl the presence of impervious cover must also be
considered when determining the severity of a flood or flash flood event.

Winter flooding can include ice jams, which occur when warm temperatures and heavy rain
cause snow to melt rapidly. Snow melt combined with heavy rains can cause frozen rivers to
swell, which breaks the ice layer on top of a river. The ice layer ofteksirgta large chunks,
which float downstream, piling up in narrow passages and near other obstructions such as
bridges and dams. All forms of flooding can damage infrastructure.

Floodplains are lowlands adjacent to rivers, streams, and creeks that are subject to recurring
floods. The size of the floodplain is described by the recurrence interval of a given flood event.
Flood recurrence intervals are explained in more detail tinse¢.34.4. However, in assessing

the potential spatial extent of flooding, it is important to know that a floodptsaciated with a
flood that has a 10% chance of occurring in a given year is smaller than a floodplain associated
with a flood that has a 0.2% chance of occurring.

The National Flood Insurance Program (NFIP) publishes digital flood insurance rate maps
(DFIRMSs). These maps identify the 1% annual chance flood area. The special flood hazard area
(SFHA) and base flood elevations (BFE) are developed from the 1% annoe dluend event

as seen irigure 207 Flooding and Floodplain DiagramStructure located within the SFHA

have a 26% chance of flooding in a thiytgar period. The SFHA serves as the primary
regulatory boundary used by FEMA, the Commonwealth of Pennsg)veamdthe Perry County
local government. Federal floodplain management regulations and mandatory flood insurance
purchase requirements apply to the following hiigk special flood hazard areasTiable18i

Flood Hazard High Risk ZoneAppendix D of this hazard mitigation plan includes a flooding
vulnerability map for each municipality Perry County with vulnerable structures and
community lifeline facilities identified using the most current DFIRM data for Perry County.
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Past flooding events have been primarily caused by heavy rains, which cause small creeks and
streams to overflow their banks, often leading to road closures. Flooding poses a threat to
community lifeline facilities, agricultural areas, and those who residgenduct business in the
floodplain. The most significant hazard exists for facilities in the floodplain that process, use, or
store hazardous materials. A flood could potentially release and transport hazardous materials
throughout the area. Most floadmage to a property and structure located in the floodplain is
caused by water exposure to the interior, high velocity water, and debris flow.

Figure 20 - Flooding and Floodplain Diagram

Special Flood Hazard Area
N————— (100-Year Floodplain)

x— Flood Fringe “x— Floodway —— Flood Fringe —%

4

Base Flood
Elevation

Table18- Flood Hazard High Risk Zones

Flood Hazard High Risk Zones

Zone Description
Areas subject to inundation by the 1% annual chance flood event. Because detailed
A hydraulic analysis has not been performed, no base flood elevations or flood depths :
shown.

Areas subject to inundation by the 1% annual chance flood event determined by deta
AE methods. BFEs are shown within these zones.

Areas subject to inundation by the 1% annual chance shallow flooding (usually areas
AH ponding) where average depths aile3lfeet. BFEs derived from detailed hydraulic
analysis are shown in this zone.
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Flood Hazard High Risk Zones
Zone Description
Areas subject to inundation by the 1% annual chance shallow flooding (usually sheet
AO on sloping terrain) where average depths dr& feet. Average flood depths derived fron
detailed hydraulic analysis are shown within this zone.

Areas that result from the decertification of a previously accredited flood protection sy
AR that is determined to be in the process of being restored to provide base flood proteci

Source: FEMA, 2017

4.34.2 Range of Magnitude

The Susquehanna River basin has caused significant flooding in Perry County, specifically on
the following streams, creeks, and their tributaries:

1 Susquehanna River
1 Juniata River
A Buffalo Creek
A Little Juniata Creek
1T Shermands Creek
1 Fishing Creek
Several factors determine the severity of floods, including rainfall intensity and duration,
topography, ground cover, and the rate of snowmelt. Water runoff is greater in areas with steep
slopes and little to no vegetative ground cover. The mountainoamtef Perry County can
cause more severe floods as runoff reaches receiving water bodies more rapidly over steep
terrain.This isof particular concern for areas along steep slopes and on the edges of valleys
throughout Perry County.

Urbanization typically results in the replacement of vegetative ground cover with impermeable
surfaces like asphalt and concrete, increasing the volume of surface runoff and stormwater,
particularly in areas with poorly planned stormwater drainage systetagge amount of

rainfall over a short time can cause flash flood evéfésh floods can occur very quickly and

with little warning.A flash flood can also be deadly because of the rapid rise in water levels and
devastating flow velocities. The more developed areas in the county can easily be susceptible to
flash floods because of the significant presence of impervious surfaces, suektas st

sidewalks, parking lots, and drivewaysliditionally, small amounts of rain can cause floods in
locations where the soll is still frozen, saturated from a previous wet period or if the areas is
largely covered in impermeable surfaces such as padisigpaved roadways, and other
developed areasr if the area is steeply slopethe county occasionally experiences intense

Produced by MCM Consulting Group, Inc. Page- 100



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

rainfall from tropical storms in late summer and early fall, which can potentially cause flooding
as well.

Severe flooding can cause injuries and deaths and can havietongnpacts on the health and

safety of citizens. Severe flooding can also result in significant property damage, potentially
disrupting the regular function of community lifeline facilitexsd can have widespread negative
effects on local economies. Industrial, commercial, and public infrastructure facilities can
become inundated with flood waters, threatening the continuity of government and business. The
vulnerable populations must be idiéied and located in flooding situations, as they are often
homebound. Mobile homes and manufactured structures are especially vulnerable to high water
levels. Flooding can have significant environmental impacts when the flood water release and/or
transport hazardous materials.

The most severe flooding in Central Pennsylvania and Soertiral Pennsylvania has been
associated with the Susquehanna River Basin. The greatest magnitude of county wide flooding
impacts was reported as a result of Hurricane Agnes in 1972. Hurricans depasited a large
amount of rain on Ohio, western Pennsylvania, northern West Virginia, and southwestern New
York, with an average of 8 ¥z inches of rain reported over most areas. This large amount of rain
contributed to widespread and record settingdinog across the Commonwealth of

Pennsylvania. Pennsylvania experienced an estimated $2.1 billion in damage aad)farty

deaths.

Severe flooding also comes with secondary effects that could have long lasting impacts on the
population, economy, and infrastructure witRiarry County Power failures are the most

common secondary effect associated Wldabding. Coupled with a shortage of critical services
and supplies, power failures could cause a public health emergency. Community lifelines, such
as sewage and water treatment facilities, could fail, causing sewage overflows and the
contamination of gnandwater and drinking water. Fldimg also has the potential to trigger
cascading hazards, such as landslides, hazardous material spills, and dam failures.

The maximum threat of flooding for Perry County is estimated by looking at the potential loss
data and repetitive loss data, both analyzed in the risk assessment section of the hazard
mitigation plan. In these cases, the severity and frequency of danmagesal in permanent
population displacement, and businesses may close if they are unable to recover from the
disaster.

Esti mati on of potential | oss is completed thr
HAZUS scenario was performed for the entirety of Perry County FEMA Global Flood Risk

Report and other reports generated by the software at the end of the scenario were utilized to
estimate the amount of damage and loss from a flood. The total building loss feye@at G@od

Produced by MCM Consulting Group, Inc. Page- 101



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

based on a HAZUS level two scenario is displayetiable191 HAZUS Building Loss Figures
The total business interruption values occurring from a proposegedddlood based on FEMA
HAZUS data is illustrated ifable20T HAZUS Business Interruption Economic Loss Figures
Figure 2171 Loss by Occupancy Tyghkistrates the breakdown of economic losses by either

residential, commercial, industrial, or other use type.

Table19- HAZUS Building Loss Figures

HAZUS Building Economic Loss Figures
Residential | Commercial Industrial Other Total
Building: $26,280,000.0¢ $3,220,000.00| $4,200,000.00, $850,000.00 | $34,550,000.0(
Content: $11,870,000.0(¢ $10,000,000.0¢ $9,360,000.00, $4,360,000.00 $35,590,000.0(
Inventory: $0.00 $240,000.00 | $1,300,000.00{ $40,000.00 | $1,580,000.00
Subtotal: $38,150,000.0(¢ $13,460,000.0¢ $14,860,000.0¢ $5,250,000.00 $71,720,000.0(
Source: HAZUS, 2024

Table20- HAZUS Business Interruption Economic Loss Figures

HAZUS Business Interruption Economic Loss Figures

Residential Commercial Industrial Other Total
Income: $130,000.00 | $6,740,000.00| $130,000.00| $1,240,000.00 | $8,240,000.00
Relocation: | $6,910,000.00| $1,040,000.00| $190,000.00 $540,000.00 $8,680,000.00
Ir?:onrﬁel' $2,400,000.00f $750,000.00 $30,000.00 $100,000.00 $3,280,000.00
Wage: $9,750,000.00, $6,980,000.00| $250,000.00| $21,740,000.00| $38,720,000.00
Subtotal: $19,190,000.00 $15,510,000.00; $600,000.00 | $23,620,000.00| $58,920,000.00

Source: HAZUS, 2024
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Figure 21 - Loss by Occupancy Type

Losses by Occupancy Type

$29,000,000.00

$48,000,000.00

Residential = Commercial = Industrial Other

Although floods can cause deaths, injuries, and damage to property, they are naturally occurring
events that benefit riparian systems which have not been disrupted by human actions. Such
benefits include groundwater recharge and the introduction of riuticgersediments which

improves soil fertility. However, human development often disrupts natural riparian buffers by
changing land use and land cover, and the introduction of chemical or biological contaminants
that often accompany human presence ancgataminate habitats after flood events.

4.34.3 Past Occurrence

Perry County has experienced numerous flooding, flash flooding, and ice jam events in the past.

The flooding and flash flooding were caused by a variety of heavy storms, inclement weather,
tropical storms, and other issues. A summary of recent flood bigtoty for Perry County from

January 2000 to June 20B4found inTable217 Past Flood and Flash Flood Even3etails of

each event can be found in NOAAOGs National Ce
databaseAdditional data was also acquirbg examiningP er ry Countyds WebEOC

Table21 - Past Flood and Flash Flood Events

Past Flood and Flash Flood Events
. Event Property Damage
Event Location Date Event Type pEst)i/mate 9
Duncannon Borough 09/01/2000 Flash Flood $10,000.00*
Duncannon Borough 08/14/2001 Flash Flood $0.00*
Blain Borough 08/09/2003 Flash Flood $0.00*
Perry County (Entire County) 12/11/2003 Flood $0.00*
Blain Borough 07/12/2004 Flash Flood $0.00*
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Past Flood and Flash Flood Events
. Event Property Damage
Event Location Date Event Type pEst)i/mate 9
Perry County (Entire County) 09/17/2004 Flood $0.00*
Perry County (Entire County) 09/18/2004 Flood $0.00*
Perry County (Entire County) 09/28/2004 Flood $0.00*
Perry County (Entire County) 03/28/2005 Flood $0.00*
Perry County (Entire County) 03/29/2005 Flood $0.00*
Perry County (Entire County) 04/02/2005 Flood $0.00*
Perry County (Entire County) 11/30/2005 Flood $0.00*
Perry County (Entire County) 06/27/2006 Flash Flood $0.00*
Carroll Township 06/27/2006 Flood $0.00*
Spring Township 03/05/2008 Flood $0.00*
Blain Borough 05/28/2009 Flash Flood $50,000.00*
Carroll Township 05/29/2009 Flood $15,000.00*
Spring Township 05/29/2009 Flood $0.00*
Duncannon Borough 03/10/2011 Flood $0.00*
Carroll Township 03/10/2011 Flood $0.00*
Carroll Township 04/16/2011 Flood $0.00*
Penn Township 09/07/2011 Flood $10,500.00*
Toboyne Township 10/10/2013 Flood $0.00*
Toboyne Township 05/16/2014 Flood $0.00*
Springfield Township 07/27/2014 Flash Flood $0.00*
Millerstown Borough 06/08/2015 Flash Flood $0.00*
Total: $85,500.00
Source: NCEI NOAA, 2024
*Property Damage Values are estimated and are not exact figures. Data from NCEI

The National Flood Insurance Program (NFIP) identifies properties that frequently experience
flooding. Repetitive loss properties are structures insured under the NFIP which have had at least
two paid flood losses of more than $1,000 over amyé&sn perbd since 1978. The hazard

mitigation assistance (HMA) definition of a repetitive loss property is a structure covered by a
contract for flood insurance made available under the NFIP that has incurreddiiated

damage on two occasions, in which the absepair, on average, equaled or exceeded 25% of

the market value of the structure at the time of each such flood event; at the time of the second
incidence of flooerelated damage, the contract for flood insurance contains increased cost of
compliance overageTable227 Repetitive Loss Propertigitustrates the communities that have
repetitive loss properties, the total building payments, the contents payments, and the number of
losses and properties. There amgety-eight repetitive loss properti@s Perry CountyTable23
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T Summary of Type of Repetitive Loss Properties by Municipliyrates the breakdown of
type of repetitive loss propertiesierry County

A property is considered a severe repetitive loss property either when there are at least four
losses each exceeding $5,000 or when there are two or more losses where the building payments
exceed the property valu€able24i Severe Repetitive Loss Properti@sstrates the
communitieswvithin Perry County thabave severe repetitive loss properties, the total building
payments, the contents payments, and the number of losses and properties. The data used in the
table is based on data provided by PEMA.

Most municipalities irPerry Countyparticipate in the NFIP. Information on each participating
municipality can be found imable257 Municipal NFIP Policies & Vulnerability

Table22 - Repetitive Loss Properties

Repetitive Loss Properties
Community | Community Cun"!ulf'mve Cumulative Sum of Total ;
Building Contents . Losses| Properties
Name Number Paid
Payment Payment

Buffalo 421948 | $7,71635 |  $0.00 $7,716.35 2 !
Township
Buffalo 421948 | $56,655.85 | $747.13 $57,402.98 2 1
Township
Buffalo 421948 | $30,581.77 $0.00 $30,581.77 2 1
Township
Carroll 421949 | $6,905.00 | $3,000.00 |  $9,905.00 2 1
Township
Carroll

. 421949 $46,728.66 | $13,860.48 $60,589.14 4 1
Township
Carroll 421949 | $20,522.31 | $11,680.17 | $32,202.48 3 1
Township
Carroll 421949 | $13.335.08 | $1,432.21 $14,767.29 2 1
Township
Carroll 421949 | $51,544.05 |  $0.00 $51,544.05 | 2 !
Township
Duncannon | 50749 | $102.579.76| $6.156.45 | $108,736.21 4 1
Borough
Duncannon 420749 $68,029.39 $0.00 $68,029.39 3 1
Borough
buncannon | 454749 | $16,010.68 | $3,089.08 | $19,099.76 3 1
Borough
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Repetitive Loss Properties

_ : Cumulative | Cumulative
Community | Community e Sum of Total .

Building Contents . Losses| Properties
Name Number Paid

Payment Payment
Duncannon | .- o $44,143.93 $0.00 $44,143.93 3 1
Borough
Duncannon | 450749 | $03,245.27 | $16,154.31 | $109,39958 | 3 1
Borough
Duncannon | _ o $29,993.05 $0.00 $29,993.05 3 1
Borough
Duncannon | - o $33,319.82 $0.00 $33,319.82 3 1
Borough
Duncannon 420749 $8,417.15 $242.10 $8,659.25 2 1
Borough
Duncannon | \o4749 | $66,304.40 $0.00 $66,304.40 3 1
Borough
pDuneannon | 450749 | $107,720.71|  $0.00 $107,720.71 | 3 1
Borough
puncamnon | 1y0749 | $151,389.22|  $0.00 $151,389.22 | 3 1
Borough
Duncannon | 456749 | $24148.42 | $47.00 $24,195.42 2 1
Borough
Duncannon |, g $70,630.13 $0.00 $70,630.13 3 1
Borough
Duncannon | . /o $7.538.53 $0.00 $7,538.53 2 1
Borough
Duncannon 420749 $48,169.25 $0.00 $48,169.25 3 1
Borough
buncannon | 454749 | $20,773.04 | $12,175.37 | $32,948.41 2 1
Borough
Duncannon |/ ,4249 $81,373.00 | $23,022.72 | $104,395.72 3 1
Borough
Duncannon 420749 $37,870.84 $500.00 $38,370.84 3 1
Borough
puncannon | - 450749 | $109,908.78|  $0.00 $109,908.78 | 3 1
Borough
Duncannon 420749 $0.00 $25,486.43 $25,486.43 2 1
Borough
Duncannon 420749 $96,000.00 $0.00 $96,000.00 2 1
Borough
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Repetitive Loss Properties

) : Cumulative | Cumulative
Community | Community . Sum of Total ;

Building Contents : Losses| Properties

Name Number Paid

Payment Payment
Duncannon | - o $19,154.83 $0.00 $19,154.83 2 1
Borough
Duncannon | .- o $11,560.66 $0.00 $11,560.66 2 1
Borough
puncannon | - 450749 | $104,510.38|  $0.00 $104510.38 | 4 1
Borough
buncannon | 1o5749 | $36,284.95 | $2,073.32 | $38,35827 | 3 !
Borough
puncamnon | 1x0749 | $109,250.11|  $0.00 $109,259.11 | 3 1
Borough
Duncamnon | 450749 | $36,224.84 | $8,400.00 |  $44,624.84 3 1
Borough
Duncannon 420749 $33,32723 $0.00 $33,32723 2 1
Borough
Duncannon 420749 $11,850.31 $0.00 $11,850.31 2 1
Borough
Duncannon 420749 $22.126.75 $0.00 $22,126.75 2 1
Borough
Duneannon | 450749 | $188,475.41|  $0.00 $188,475.41 | 2 1
Borough
Duncannon | .-/ 9 $6.764.55 | $2.292.40 $9,056.95 3 1
Borough
Duncannon 420749 $52,225.84 $0.00 $52,225.84 2 1
Borough
Duncannon 420749 $7,931.74 $2,269.91 $10,201.65 2 1
Borough
buncamnon | 454749 | $122,024.48|  $0.00 $122,024.48 | 2 1
Borough
Duncannon 420749 $25,421.71 $319.25 $25,740.96 2 1
Borough
Duncannon 420749 $7,029.07 $0.00 $7,029.07 2 1
Borough
Greenwood | 451950 | $18,235.50 | $12,360.19 | $30,595.78 3 1
Township
Howe 421145 | $19,818.72 |  $0.00 $19,818.72 | 2 1
Township
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Repetitive Loss Properties

) : Cumulative | Cumulative
Community | Community o Sum of Total :
Building Contents : Losses| Properties
Name Number Paid
Payment Payment

Howe

. 421145 $26,063.60 $6,683.23 $32,746.83 2 1
Township
Juniata 421440 | $26,565.44 |  $0.00 $26,565.44 | 2 1
Township
Liverpool 421953 $463.35 | $2,737.62 |  $3,200.97 2 1
Township
Liverpool 421953 | $14,340.65 |  $0.00 $14,340.65 | 3 1
Township
Liverpool 421953 | $37,950.79 $0.00 $37,950.79 2 1
Township
Liverpool 421953 | $41,288.33 | $8,407.51 | $49,695.84 2 1
Township
Marysville 420751 | $76,473.91 | $31,805.51 | $108,279.42 4 1
Borough
Marysville 420751 | $116,883.48|  $0.00 $116,883.48 4 1
Borough
Marysville 420751 | $87,021.00 | $5,370.14 | $92,391.23 3 1
Borough
Marysville 420751 | $26,333.22 $0.00 $26,333.22 3 1
Borough
Marysville 420751 | $167,592.70| $20,760.41 | $188,353.11 | 3 1
Borough
Marysville 420751 $37,850.65 | $9,094.67 $46,945.32 2 1
Borough
Marysville 420751 | $121,865.12|  $0.00 $121,865.12 3 1
Borough
Marysville 420751 $8,828.59 $981.14 $9,809.73 2 1
Borough
Marysville | 420751 | $320848 | $1,075.00 | $4,373.48 2 1
Borough
Miller

_ 421954 | $70,286.24 | $30,169.53 | $100,455.77 | 3 1
Township
Miller

. 421954 | $10,666.23 | $2,405.36 | $13,071.59 2 1
Township
Millerstown | - 450752 | $16,453.46 | $19,800.00 | $36253.46 | 2 1
Borough
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Repetitive Loss Properties

. : Cumulative Cumulative

Community | Community . Sum of Total :
Building Contents : Losses| Properties
Name Number Paid
Payment Payment

Newport 420754 $9.663.32 $0.00 $9.663.32 2 1
Borough
Newport 420754 | $32,915.28 | $6,900.00 | $39,815.28 2 1
Borough
Newport 420754 $3.908.55 $0.00 $3,908.55 2 1
Borough
Newport 420754 | $23548.61 | $2,333.75 | $25,882.36 2 1
Borough
Newport 420754 | $18,695.82 $0.00 $18,695.82 2 1
Borough
Newport 420754 | $13,100.00 | $4,100.00 | $17,200.00 2 1
Borough
Newport 420754 | $20,468.73 $0.00 $20,468.73 3 1
Borough
Oliver - 421022 $8,215.15 $0.00 $8,215.15 2 1
Township
Penn

. 420755 | $14,433.26 $0.00 $14,433.26 3 1
Township
Penn

. 420755 | $19564.44 $0.00 $19,564.44 2 1
Township
Penn

. 420755 | $122,066.74| $20500.53 | $142,567.27 3 1
Township
Penn

. 420755 | $11,853.54 $0.00 $11,853.54 2 1
Township
Rye

. 421028 | $32,684.16 $0.00 $32,684.16 3 1
Township
Saville

. 421956 | $125382.04| $11,800.00 | $137,182.04 2 1
Township
Saville - 421956 | $5,257.74 $0.00 $5,257.74 2 1
Township
Spring 421958 | $15,569.34 $0.00 $15569.34 3 1
Township
Spring - 421958 | $16,484.85 $0.00 $16,484.85 2 1
Township
Tyrone 421961 | $16,062.98 | $8,832.95 | $24,895.93 4 1
Township
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Repetitive Loss Properties

: , Cumulative | Cumulative
Community | Community - Sum of Total .
Building Contents . Losses| Properties
Name Number Paid
Payment Payment
Tyrone 421961 | $19,707.07 | $4,000.00 | $23,707.07 2 1
Township
Tyrone. 421961 $19,870.00 | $13,000.00 $32,870.00 2 1
Township
Tyrone 421961 $33,193.47 | $15,810.50 | $49,003.97 2 1
Township
Watts
. 420756 $8,081.22 $0.00 $8,081.22 3 1
Township
Watts
. 420756 $22,907.81 $1,588.59 $24,496.40 2 1
Township
Watts
. 420756 $36,767.28 | $12,100.00 $48,867.28 2 1
Township
Watts
. 420756 | $14,162.33 $0.00 $14,162.33 3 1
Township
Wheatflgld 421035 $8,627.65 $0.00 $8,627.65 2 1
Township
Wheatfield | 151085 | 1956452 | $147.66 | $19.712.18 | 2 1
Township
Wheatfield | 151035 | $10,744.96 |  $0.00 $10,744.96 | 2 1
Township
Wheatfield | 451035 | $13,040.90 | $2,735.00 | $15,784.90 2 1
Township
Wheatfield 421035 $7.832.92 | $2,727.64 $10,560.56 2 1
Township
Wheatflfeld 421035 $14,178.88 $0.00 $14,178.88 2 1
Township
Wheatfield | 451035 | $1411484 |  $0.00 $14,114.84 | 2 1
Township
Wheatfield | )>1035 | $14.877.67 | $1781.78 | $16,659.45 2 1
Township
Total: | $3,941,561.0] $392,957.04| $4,334,518.05| 241 98
Source: FEMA 2024
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Table23 - Summary of Type of Repetitive Loss Properties by Municipality

Summary of Type of Repetitive Loss Properties by Municipality

Type
Municipality Non- , . : Other
Residential 2-4 Family Single Family | Condo Residential
Buffalo Township 0 0 3 0 0
Carroll Township 0 0 5 0 0
Duncannon Borough 12 10 16 0 2
Greenwood Township 0 0 1 0 0
Howe Township 0 0 2 0 0
Juniata Township 0 0 1 0 0
Liverpool Township 0 0 3 0 2
Marysville Borough 1 0 11 0 0
Miller Township 0 0 3 0 0
Millerstown Borough 0 0 1 0 0
Newport Borough 0 4 3 0 0
Oliver Township 0 0 1 0 0
Penn Township 0 0 4 0 0
Rye Township 0 0 1 0 0
Saville Township 0 0 2 0 0
Spring Township 0 0 2 0 0
Tyrone Township 0 0 4 0 0
Watts Township 1 0 3 0 0
Wheatfield Township 0 0 8 0 0
Source: FEMA, 2024
Table24 - Severe Repetitive Loss Properties
Severe Repetitive Loss Properties
Community | Community Cum.ulfsltlve Cumulative Sum of Total .
Building Contents . Losses | Properties
Name Number Paid
Payments Payments
buncamnon | 46749 | $101,851.44| $3,913.30 | $105,764.74| 5 1
Borough
buncamnon | 456749 | $65,324.58 |  $0.00 | $65,324.58 4 1
Borough
buncamnon | 456749 | $116,327.20| $38,581.12| $154,908.32| 3 1
Borough
Liverpool 421953 | $150,695.50| $8,577.37 | $159,272.87| 5 1
Township
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Severe Repetitive Loss Properties
Community | Community Cumulgtlve Cumulative Sum of Total :
Building Contents . Losses | Properties
Name Number Paid
Payments Payments
Marysville | yoo751 | $342,016.54| $43,241.43| $386,157.97| 17 1
Borough
Marysville | poo751 | $74,217.98| $9,406.91 | $83,624.89 4 1
Borough
Marysville | jo0751 | $28,145.81| $0.00 | $28,145.81 2 1
Borough
Miller
. 421954 $38,487.20 | $13,627.86| $52,115.06 3 1
Township
Total: | $917,966.25| $117,347.99 $1,035,314.24 43 8
Source: FEMA, 2024

Table25- Municipal NFIP Policies & Vulnerability

Municipal Participation in the National Flood Insurance Program
Municipal Name Community Number | Initial FHBM Latest Mapping Dates
Blain Borough 420747 10/18/1974 06/20/2019
Bloomfield Borough 420748 04/12/1974 06/20/2019
Buffalo Township 421948 01/31/1975 06/20/2019
Carroll Township 421949 01/24/1975 06/20/2019
Centre Township 422498 01/31/1975 06/20/2019
Duncannon Borough 420749 07/20/1973 06/20/2019
Greenwood Township 421950 01/31/1975 06/20/2019
Howe Township 421145 07/26/1974 06/20/2019
Jackson Township 421952 12/27/1974 06/20/2019
Juniata Township 421140 08/09/1974 06/20/2019
Liverpool Borough 420750 05/10/1974 06/20/2018
Liverpool Township 421953 04/04/1975 06/20/2018
Marysville Borough 420751 06/22/1973 06/20/2019
Miller Township 421954 01/17/1975 06/20/2019
Millerstown Borough 420752 01/04/1974 06/16/2019
New Buffalo Borough 420753 08/16/1974 06/20/2019
Newport Borough 420754 06/01/1973 06/16/2019
Northeast Madison Township 421955 01/31/1975 06/20/2019
Oliver Township 421022 02/22/1974 06/20/2019
Penn Township 420755 02/08/1974 06/20/2019
Rye Township 421028 06/28/1974 06/20/2019
Produced by MCM Consulting Group, Inc. Page- 112



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

Municipal Participation in the National Flood Insurance Program

Municipal Name Community Number | Initial FHBM Latest Mapping Dates
Saville Township 421956 01/24/1975 06/20/2019
Southwest Madison Townshij 421957 12/13/1974 06/20/2019
Spring Township 421958 01/31/1975 06/20/2019
Toboyne Township 421959 02/07/1975 06/20/2019
Tuscarora Township 421960 01/17/1975 06/20/2019
Tyrone Township 421961 01/31/1975 06/20/2019
Watts Township 420756 10/26/1973 06/20/2019
Wheatfield Township 421035 07/26/1974 06/20/2019

Source: FEMA, 2024

Note: FHBM: Flood Hazard Boundary Map

There have been previous flood related occurrences based on heavy rainfall within Perry County.
Commi ssi on

TheTritCounty Reg

occurs in the southeast and southern portions of Perry County more frequently. This is due to the
geography and orthographic lifting systems (THCounty Regional Planning Commission,

2025).

i onal Pl anning
variable based upon the ridge lines and geographic as well aggealo ¢ o n d iCbuntp n's 0
Regional Planning Commission, 2025). Based on this information, heavy rain and precipitation

Past occurrences of these heavy rainfall events include:

1 Flooding along the Susquehanna River in southeastern Perry County
1 Flooding at Tower Road caused by Hurricane Debby

1 Flooding at Lambs Gap Road in the 1994 state game lands washout
1

FIl ooding al
233

4344 Future Occurrence

ong

out |

Flooding is a frequent problem throughout @@mmonwealth of Pennsylvania. Perry County

will certainly be impacted by flooding events in the future, as Perry Caxpigriences some

degree of flooding annually. The threat of flooding is compounded in the late winter and early
spring months, as melting snow can overflow streams, creeks, and tributaries, increasing the
amount of groundwater, clogging stormwater culvarid bridge openings. The NFIP recognizes

the 1% annual chance flood, also known as tise llaod of a ondaundredyear flood, as the

standard for identifying properties subject to federal flood insurance purchase requirements. A
1% annual chance flood is a flood which has a 1% chance of occurring in a given year or is
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likely once every ondaundred years. The digital flood insurance maps (DFIRMs) are used to
identify areas subject to the 1% annual chance of flooding.

A propertyodéds vulnerability to a flood is depe
along the banks of a waterway are the most vulnerable. The property within the floodplain is

broken into sections depending on its distance from the watefwaytenyear flood zone has a

10% chance of being flooded every year. However, this label does not mean that this area cannot
flood more than once every ten years. This label simply designates the probability of a flood of

this magnitude every year. Foerr away from this area is the fiffyear floodplain. This area

includes all of the teear floodplain plus additional property. The probability of a flood of this
magnitude occurring during a ofrear period is 2%. A summary of flood probability is shown

Table2671 Flood Probability Summary

Table26 - Flood Probability Summary

Flood Probability Summary
Flood Recurrence Annual Chance of
Intervals Occurrence
10-year 10.00%
50-year 2.00%
100-year 1.00%
500-year 0.20%
SourcelFEMA, 2009

The future occurrences of flooding, flash flooding, and ice jam floadifgrry County are

expected to increase due to the rate of climate change in the Commonwealth of Pennsylvania,
and the world. Climate change will include ocean temperature rise, which result in more intense
hurricane and tropical storm seasons in themittaOcean. This intensity could result in an
increase in the number of hurricanes and tropical storms that could impact Pennsylvania and
Perry County. These hurricanes and tropical storms could result in a large volume of
precipitation occurring over a gtt period of time, resulting in a flood or flash flood event. It is
important to note that these impacts are the secondary result of other hazards, ibgreased
climate change, that could result in flooding events.

4.34.5 Vulnerability Assessmert
Riverine and Stream Flooding

Perry County is vulnerable to stream and river flooding on an annual basis. Flooding puts the
entire population at some level of risk, whether through flooding of homes, businesses, places of
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employment, roadways, sewers, or water infrastructure. Flooding can cause significant power
outages and poor road conditions that can lead to heightened transportation accident risk.

County community lifelines are the most vulnerable buildings and services when riverine and
stream flooding is considered. Community lifeline facilities are facilities that, if damaged, would
present an immediate threat to life, public health, and s&fatylities that use and store

hazardous materials pose a potential threat to the environment during flooding events if flooding
causes a leak, inundation, or equipment failure. Appendix D of this hazard mitigation plan
includes a flooding vulnerability mdpr each municipality in Perry County, withulnerable

structures and community lifeline facilities that are located within the special flood hazard area.

Table2771 Expected Damage to Essential Facilities (HAZUIB3trates the estimated damage
levels to certain essential facilities based on classifications in the HAZUS General Building
Stock.There are no facilities that are expected to be damaged byyeabflooding event in
Perry County.

Table27 - Expected Damage to Essential Facilities (HAZUS)

Expected Damage to Essential Facilities
Number of Facilities

Classification ol Bl Eileact L oss of Use.

) Moderate: | Substantial: :
Emergency Operations Centel 1 0 0 0
Fire Stations 13 0 0 0
Hospitals 0 0 0 0
Police Stations 8 0 0 0
Schools 30 0 0 0

Table28 - County Structures Within Special Flood Hazard Asbaws the number of site

structure address points within the Special Flood Hazard Area as well as the community lifeline
facilities. This information was compiled using the Special Flood Hazard Area and GIS data
provided by thd?erry CountyGIS Department.

Table28 - County Structures Within Special Flood Hazard Area

County Structures Within Special Flood Hazard Area
Municioali Site_Struct_ur(_a AlEesE Community Lifelines within
unicipality Points Within Flood Flood Area
Area
Blain Borough 0 0
Bloomfield Borough 4 0
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County Structures Within Special Flood Hazard Area

Site Structure Address

Community Lifelines within

Municipality Points VX:tehalln Flood Flood Area

Buffalo Township 39 0
Carroll Township 132 0
Centre Township 11 0
Duncannon Borough 267 0
Greenwood Township 31 0
Howe Township 56 0
Jackson Township 9 0
Juniata Township 15 0
Landisburg Borough 0 0
Liverpool Borough 18 0
Liverpool Township 22 0
Marysville Borough 73 0
Miller Township 33 0
Millerstown Borough 2 0
New Buffalo Borough 30 0
Newport Borough 303 2
Northeast Madison Township 13 0
Oliver Township 139 2
Penn Township 72 0
Rye Township 19 0
Saville Township 66 0
Southwest Madison Township 11 0
Spring Township 14 0
Toboyne Township 87 0
Tuscarora Township 22 0
Tyrone Township 35 0
Watts Township 36 0
Wheatfield Township 29 0

Totals: 1,588 4

Table2917 Community Lifeline Facilities Additional Informatidliustrates the additional
information including name, the municipality, and the type of facility for each community
lifeline facility that falls within the Special Flood Hazard AfeaPerry County. This

Produced by MCM Consulting Group, Inc.

Page- 116



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

information was compiled using Perry Countyods
County GIS Department.

Table29 - Community Lifeline Facilities Additional Information

Community Lifeline Facilities Additional Information
Type of o _ C
Facility: Facility Name: Municipality:
Fire Citizends Fi r e C NewportBorough
Department P g
Grocery Store Dollar General Newport Borough
Electric | | \kNOWN171784 Oliver Township
Substation
Far me| " : :
Market Butcher éds Far m M Oliver Township

There are no properties or buildings that are considered historic and cultural for Perry County
that are registered with the National Register of Historic Place that are in the Special Flood
Hazard Area.

Flash Flooding

Flash flooding is a common occurrence in Perry County and can occur anywhere in the county.
A large portion of flash flooding occurs in populated areas that have increased impervious
ground cover. During the risk assessment process, humerous resourceiliwseneo determine
flash flooding locations in Perry County. Municipalities were asked to identify locations within
the municipality that were prone to frequent flash flooding. The National Climatic Data Center
was also queried to determine flash flaadherable areas. This data is reflectedaile21 7

Past Flood and Flash Flood Everabove.

Locations that are identified as vulnerable to flash flooding in Perry County are as follows:

1 Blain Borough

1 Duncannon Borough

1 Springfield Township

1 Millerstown Borough
Although the above locations were identified as vulnerable ardzerry County, they are not
the only locations that are vulnerable to flash flooding. The Perry Colasgrd Mitigation

Team will continue to work with municipalities to identify vulnerable flash flooding locations
and identify vulnerable populations and community lifelines.
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Municipalities with an increased risk to flooding, flash flooding, and ice jam flooding (due
to the intersection with the Special Flood Hazard Area):

1 Blain Borough 1 New Buffalo Borough

1 Bloomfield Borough 1 Newport Borough

1 Buffalo Township 1 Northeast Madison Township
1 Carroll Township 1 Oliver Township

1 Centre Township 1 Penn Township

1 Duncannon Borough 1 Rye Township

1 Greenwood Township 1 Saville Township

1 Howe Township 1 Southwest Madison Township
1 Jackson Township 1 Spring Township

1 Juniata Township 1 Toboyne Township

1 Liverpool Borough 1 Tuscarora Township

1 Liverpool Township 1 Tyrone Township

1 Marysville Borough 1 Watts Township

1 Miller Township 1 Wheatfield Township

1 Millerstown Borough
All of the population ofPerry County, including the unserved and the underserved populations,
are at an increased vulnerability to flooding hazards. All of the municipalities in Perry County
directly interface with the regulatory flood boundaries in county except for Landislovogd.
Unserved and underserved populations have the potential to be more vulnerable to flooding
hazards in Perry County. Homeless, unsheltered, and displaced persons would not have housing
or homes to use as a shelter in the eeéa flooding hazard. Those populations also may not
have easy access to warning systems or alerts for flash flooding hazards. All of the county could
be at increased vulnerability, specifically any populations located on the Susquehanna and
Juniata rives.

Systems in Perry County are at increased vulnerability to flooding hazards. All of the utilities in
Perry County could be adversely impacted by very specific flooding and flash flooding events.
Utilities may be damaged or destroyed from a flooding everitpm a cascading hazard from
flooding events. Major flooding could cause an issue in the delivery of services, including
electricity, to the citizens and residents of Perry County.

While flooding does not typically affect natural areas, a comprehensive vulnerability assessment
was completed for natural areashiarry County, including public recreation areas, state parks,
state game lands, and any other outdoor or natural area resources.
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The following natural areas directly intersected with areas of the Special Flood Hazard Area
(SFHA) for Perry County:

=

State game land 88

State game land 170
State game land 254
State game land 256
State game land 258
State game land 281
State game land 290
Fowlers Hollow State Park
Little Buffalo State Park
Tuscarora State Forest

= =4 =4 4 -4 4 5 9 2

Not all of these locations will be impactby every flooding everih Perry Countybut at least
some of the areas listed above will be impacted due to their close proximity to the Special Flood
Hazard Area (SFHA).

Impacts of flooding, flash flooding, and ice jam flooding can also be influenced by population
change. As seen ihable2 i Population Change in Perry Counsixteen municipalities have
experienced population growth between the 2010 decennial census and the 2020 decennial
censusBased on this information, it can be speculated that these sixteen municipalities have an
increased vulnerability to flooding, flash flooding, and ice jam flooding hazards, since 2010.
This increased vulnerability is due to mogntial development and that development
encroaching on high vulnerability areas for Perry County, includingthes&pecial Flood

Hazard Area.

Land use is a factor that has the potential to impact the vulnerability to flooding, flash flooding,
and ice jam floodingn Perry County. Land use, the form of a built environment, such as
residential and commercial expansion, especially in the Special Flood Hazard Area or areas
directly adjacent, could increase the severity impact of these hazards. The change of land use
from areas of easy infiltran of groundwater to impervious surfaces can increase the severity
and the frequency of flash floods, increasingly in areas where flash floods have occurred in the
past. An influx of people, commercial enterprises, and infrastructure development assescr

the vulnerability of areas to flooding, flash flooding, and ice jam flooding.
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4.35.
4.35.1

Hailstorm

Location and Extent

Hail is possible within most thunderstorms. It is produced by cumulonimbus (storm clouds) and
within two nautical miles of the parent storm. In the form of solid precipitation, hail is produced

when an ice crystal collects additional water in the lowergfahe storm but is pushed upward
updr aft.
crystal larger, this is also known as a hailstone. The hail will continue to grow in this manner
until its weight exceedthe force of the updraft. Hailstones can take the shape of spheres or

by the

irregular lumps of ice.

Hailstorms are not limited to any particular geographic area of the county. Prediction of the

stor modés

The | iquid

water

free

duration of the storm, nor the extent of area affected by such an occurrence, can be predicted.

4.35.2

Range of Magiitude

Hailstones can measure between 0.2 inches to six inches in diameter. The METAR (a format for
reporting weather information, predominately used by pilots) reporting code for hail 0.20 inches

or greater is GR, while smaller hailstones are coded GS. Haistlaager than 0.80 inches are
usually considered large enough to cause notable damage. The US National Weather Service

issues severe thunderstorm warnings when expected hail is 1 inch or greater in diameter.

National Oceanic and Atmospheric Administration Skywarn program requests trained Skywarn

Spotters measure hail with a ruler, but if one is not available, related terms can be used. See
Table30- Size of hail in related termblail should only be measured when it is safe to do so.

Table30- Size of hail in related terms

Size of hall in related terms
Related item Size of hail

BB Less tha
Pea 1/ 40
Dime 7/ 100
Penny 3/4"
Nickel 7/ 80
Quarter 10
Half Dollar 11/4"
Walnut or pingpong ball 11/2"
Golf ball 1 3/4"
Lime 20
Tennis ball 21/2"
Baseball 2 3/4"
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Size of hall in related terms
Related item Size of hail
Large apple 30
Softball 40
Grapefruit 41/2"

Environmental and other impacts from hailstorms ranges from:
1 Crop production damage;

4.35.3

I n

= =4 4 -4 A4

t he

Past Occurrence

19600s

Flooding caused by accumulation of hail that blocks drains;
Loss of electric power;

Trees brought down;
Flash flooding; and,
Mudslides.

the Nati onal Weat her

and energy to report hazardous weather impacting their communities.

Even with data from Doppler radar, satellite, and surface weather stations, NWS technology
cannot detect every instance of weather such as hail. So, reports from Skywarn® volunteers is a
vital service for making warnings to thosetirh e

NOAAOGSs

Nati onal

stor mbs

We at her Service

County are detailesh Table311 National Weather Service Hail Reparts

Table31- National Weather Service Hail Reports

Service
Skywarn® has trained weather spotters who provide reports of severe weather to NWS. These
reports assist meteorologists to make $iéing warning decisions. Concerned citigeamateur

radio operators, truck drivers, emergency management personnel and others volunteer their time

pat h.

National Weather Service Hail Reports
Date Time Location Size (inches)
07/07/2012) 5:28 p.m. New Buffalo Borough 1.00
07/18/2012 12:30 p.m. Carroll Township 1.25
07/19/2012) 6:59 p.m. Marysville Borough 1.25
08/01/2016| 1:14 p.m. Saville Township 1.00
05/23/2019 8:50 p.m. Spring Township 1.00
07/17/2021 5:21 p.m. Penn Township 1.25
09/07/2023 2:19 p.m. Duncannon Borough 1.00
08/29/2024] 10:28 p.m. Bloomfield Borough 0.25
Source: NOAA, NCEI, 2024
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It should be noted that all occurrences of maPerry County may not have been recorded in the
table above. This is due to lack of reports to the NWS, dihemuse the hail happened at
uninhabited locations, during overnight hours, or residents that observed the hail were not
Skywarn® spotters.

4,354 Future Occurrence

Hailstorms are associated with thunderstorms and should be considered highly likesyryor
County. While death and severe injury are rarely attributed to hailstorms, they still pose a threat
to unsheltered peoples, vehicles, livestock, crops, and even structures, so vulnerability to the
hazard should continue to be monitored. Perry Cosimbyld expect to see moderate hailstorm
weather events, and the hazards which they entail perpetuate.

Climate change can influence hailstorms through several methods. Rising global temperatures
can lead to increased atmospheric moisture, providing more fuel for severe thunderstorms that
spawn hail. Changes in atmospheric circulation patterns may alsutataltering the

conditions to favor hail formation. Warmer temperatures can elevate the freezing level in the
atmosphere, allowing hailstones to grow larger before reaching the ground. Additionally, shifts
in wind patterns may affect the distributiomdaintensity of storms, influencing hailstorm
frequency and severity. Climate chaxigduced changes in precipitation patterns may also
impact the availability of supercooled water needed for hailstone formation. Overall, the
complex interplay of atmospheifactors influenced by climate change contributes to the
alteration of hailstorm characteristics, potentially leading to more intense and frequent hail
events with broader implications for agriculture, infrastructure, and communities.

4.35.5 Vulnerability Assessment

Aut omobiles, aircraft, skylights, livestock,
hail. That National Weather Service estimates that large hailstorms events cause-w&oone
USD in damages to agriculture every year.

Hail can damage vehicl@s Perry County. There are estimated to be 30,893 passenger vehicles,
12,918 trucks, and 920 buses in Perry County.

Roofs can also be damaged by hail, although it often goes undetected until structural damage is
seen, such as leaks and cracks. Although it is rare, hail has been known to cause concussions or
fatal head traumas to humans. To alleviate damage from haiahiles could be placed in

garages, grounded aircraft could be placed in hangers, and livestock and people could be moved
inside structures during the storm. Unfortunately crops, skylights, roofs, and flying aircraft are
unable to be protected from hail.
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As seen ifTable2 i Population Change in Perr@ounty thirteen of the thirty municipalities in

Perry County have experienced a population loss since the previous decennial census in 2010.
However, sixteen municipalities saw minor, total population growth over the same period. Based
on this information, it an be speculated that these sixteemicipalities may have an increased
vulnerability of impacts from hailstorm, since 2010, due to the increase in population.

Hailstorms may, at times, disproportionately impact underserved, unserved, and socially
vulnerable populations, exacerbating existing disparities. Vulnerable communities often lack
resources to fortify homes or vehicles against hail damage, resultingene geoperty losses.

Land use changes, such as urbanization and deforestation, can indirectly impact hailstorms.
Urban heat islands, created by increased impervious surfaces, may alter local temperature
patterns. Changes in surface roughness due to urban development caoenflirel dynamics.
Additionally, variations in land cover affect local atmospheric moisture levels, potentially
influencing the intensity and dynamics of thunderstorms conducive to hail formation.

Hailstorms impact both natural and cultural areas through physical damage and economic
consequences. In natural ecosystems, hail can harm crops, disrupt ecological balance, and
damage vegetation. Forests may suffer tree loss and habitat disruptionuial cuéas,

agriculture faces significant economic losses, affecting livelihoods and food supply.
Infrastructure, such as buildings and vehicles, can incur damage, leading to financial burdens for
communities.

Hailstorms can directly impact historic and cultural propertid3erry County. There are
twenty-one historic and cultural properties in Perry County historic and cultural properties in
Perry County that could be damaged by hail and hail events. Hail can damage older building
materials, delicate building materials dimishes, specifically glass. All of the historic and
cultural properties in Perry County are vulnerable, but it is unlikely that all of the properties
would be impacted by the same hail evéocalized vulnerabilitys of paramount concern.

Systems and community lifelines candagnificantly vulnerable to hailstorm events in Perry
County. Power lines and power utilities can be dggdaand made inoperable by hail events if

that hail is of sufficient diameter to bring down power transmission lines or damage electric
substations. Water and wastewater utilities can be damaged by hail, as tanks and basins can be
damaged by the impact béil. Transmission lines for these utilities are not a primary concern,
because those are typically located ugdaund and are not usually impacted by hail. Roads and
transportation systems could be moderately impacted by hail, but those impacts are primarily
related to vehicle impacts.
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4.36. Hurricane and Tropical Storm
4.36.1 Location and Extent

Perry Countydoes not have any op@tean coastline areas. However, the impacts from coastal

storms such as tropical storms and hurricanes can expand inland. Tropical depressions are

cyclones with maximum sustained winds of less than 39 miles per hour (mph). The system

becomes a tropical storm when the maximum sustained winds reach between 39 and 74 miles per
hour. When wind speeds exceed 74 mph, the system is considered a hurricane. Tropical storms
impactingPerry Countydevelopin tropical or subtropical waters founth the Atlantic Ocean,

Cari bbean Sea, or Gulf of Mexico. Another typ
large cyclone that rotates clockwise and is typically associated with the Atlantic Ocean and the

East Coast of the United States betwdemr t h Car ol i na and Massachuse
comes from the direction that the strongest winds typically blow from the cyclone.

While Perry Countys located about 145 miles inland of the East Coast of the United States,
tropical storms can track inland and cause heavy rainfall and strong Rardg Countyis

located inland of the East Coast region, designated by FEMA, as being Huiesceptible
(seeFigure 231 Pennsylvania Wind Zong$erry Countyfalls within wind zone threas shown

in Figure 231 Pennsylvania Wind ZoneBone three suggests that shelters and critical facilities
should be able to withstand winds that range up to 160 MRiicad storms and hurricanes are
regional and seasonal events that can impact very large areas that are hundreds to thousands of
miles across over the life of the storm. Hurricane and tropical storm seasons are typically from
June to November. All commuies withinPerry Countyare equally subject to the impacts of
hurricanes and tropical storms that track near the county. Ar@asriy Countywhich are

subject to flooding, wind, and winter storm damage are particularly vulnerable.

4.36.2 Range of Magnitude

The impact tropical storms or hurricane events have on an area is typically measured in terms of
wind speed. Flood damage results from intense precipitation and wind, typically from coastal
storms, which impadt. Expected damage from hurricane force winds is measured using the
Saffir-Simpson ScaléTable321 Saffi-rSimpson ScaleYhe SaffirSimpson Scale categorizes
hurricane intensity linearly based upon maximum sustained winds, barometric pressure, and
storm surge potential. Categories three, fourfandv e ar e c¢l assi fi ed as @ m:
category one and two storms can contain potential significant storm €atggory one storms

result in very dangerous winds with some damage, whilegory two storgiresult in extremely
dangerous winds with extensive damagategory three storms result in devastating damage and
category four/five storms result in catastrophic damAgboughmajor hurricanes comprise

only 20% of all tropical cyclones making landfall, they account for over 70% of theggama
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the United States. While hurricanes can cause high winds and associated impacts, it is also
important to recognize the potential for flooding events during hurricanes, tropical storms, and
nor 0 e bPdrrgCosntywind impacts from tropical events include downed trees and utility
poles to cause utility interruptions. Mobile homes, because they may not keneledired, have

a greater potential to be impacted by high winds. Additionally, these storms can prodiuce hig
volumes of rainfall that cause flaBboding which can be followed by stream and riverine
flooding. The risk assessment and associated impact for flooding events is included in Section
4.34.5.

Table32 - SaffirSimpson Hurricane Scale

Saffir-Simpson Hurricane Scale

3 111-130 06-113
2 06-110 84-05
1 74-95 65-83

Non-Hurricane Classifications

Tropical

Storm 5973 34-64

Tropical

Depression 0-38 0-33

4.36.3 Past Occurrence

Table33 - History of Coastal Storms Impacting Perry Couligts all coastal storms that have
impactedPerry Countyfrom 1954 to 2024igure 221 Historic Tropical Storms/Hurricanes in
Pennsylvaniadentifies some past hurricanes that had an inland path through Pennsylvania.
Hurricane Agnes was a severe coastal storm event in June 19if@gaetedPerry Countyafter
making first landfall as a hurricane near Florida, Agnes weakened and exited back into the
Atlantic off the North Carolina coast. The stomoved along the coast and made a second
landfall near New York City as a tropical storm and merged with an-ewpacal lowpressure
system over Pennsylvania. This brought extremely heavy rains to Pennsylvania that caused
major flooding. Pennsylvania inored $2.8 billion in damages. There were fifty storm related
deaths statewide. However,Rerry Countythe most significant effects of Hurricane Agnes
were due to extensive property and infrastructural danfagrees was only a categooye
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hurricane but dropped more than fifteen inches of rain in the northeastern United States.
Pennsylvania received the greatest amount of flood damage.

Hurricane Irene and Tropical Storm Lee impacted and caused damfgey CountyAlthough

they were separate events, Hurricane Irene and Tropical Storm Lee together caused significant
rainfall in Perry Countydue to how close the events took place. First, Tropical Storm Lee caused
significant flooding in the central and eastern counties in Pennsylvaniavindihdamage that
caused utility outages fora days. Then, Hurricane Irene caused additional flooding with utility
interruptions for 88 days. Manylboding events took place in the county during this time.

Hurricane Sandy was another coastal storm event that caused significant taRerge

County. Sandy caused significant wind damage and utility interruptions and led to a fedaieen
disaster declaration. Hurricane Sandy ranks among the most damaging coastal storms to ever
impactPerry CountyMany areas of the countyere without power for an extended period. The
damage irPerry Countyhad an assessed public assistance per capita cost of $0.21. The total
statewide public assistance cost was estimat$a146,35&0.

Table33- History of Coastal Storms Impacting Perry County

History of Coastal Storms Impacting Perry County

Year Name S_peed (in knot_s) at Category gt time
time of county impact | of county impact

1954 Hurricane Hazel 70 Extratropical

1955 Hurricane Connie 45 Tropical Storm

1963 Unnamed Tropical Storm 25 Tropical Depression

1979 Hurricane David 40 Tropical Storm

1994 Tropical Storm Beryl 15 Tropical Depression

1999 Hurricane Dennis 20 Tropical Depression

2006 Hurricane Ernesto 35 Extratropical

2012 Hurricane Sandy 50 Extratropical

Source: NOAA, 2024
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Figure 22 - Historic Tropical Storms/Hurricanes in Pennsylvania

L

4.36.4 Future Occurrence

Although hurricanes and tropical storms can cause flood events consistent with 100-gedr500
flood levels, the probability of occurrence of hurricanes and tropical storms is measured relative
to wind speedTable341 Annual Probability of Windpeedshows the annual probability of

winds that reach the strength of tropical storms and hurricariesiy County anthe

surrounding areas based on a sample period of$ottyears. According to FEMA, there is a

very low probability each year thBerry Cainty will experience winds from coastal storms that
could cause minimal to moderate damadedle341 Annual Probability of Wind Speed3he
potential future impacts from a tropical storm or hurricanebelmoderate. The probability of
winds exceeding 118 mph is less than 0.0766% annually.

Table34 - Annual Probability of Wind Speeds

Annual Probability of Wind Speeds (FEMA, 2000)

: e Annual Probability of
Wind Speed (mph) Saffir-Simpson Scale Ocaurrence (%)
45-77 Tropical Storms/Category 1 Hurrican¢ 91.59
78-118 Category 1 to 2 Hurricanes 8.32
119-138 Category 3 to 4 Hurricanes .0766
139- 163 Category 4 to 5 Hurricanes .0086
164-194 Category 5 Hurricanes .00054
195 + Category 5 Hurricanes .00001
Source: FEMA, 2000
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There has been an increase in North Atlantic hurricane activity since the 1970s with locations of
peak intensity tropical cyclones migrating poleward coinciding with tropics expansion. An index
potential hurricane destructiveness suggests an increastne\sast thirty years. Variability in
tropical cyclone activity in the Atlantic is due to natural variability in ocean circulation, volcanic
eruptions, and Saharan dust, as well as climate change resulting from greenhouse gases and
sulfate aerosols.

Climate change is causing atmospheric temperatures to rise, which corresponds to a rise in ocean
surface temperatures, resulting in warmer and moister conditions where tropical storms develop.
However, the relationship between climate change and hurricandse complex due to the

many other factors that are associated with hurricane development which include wind shear and
air pollution. Warmer oceans store more energy and are capable of fueling stronger storms and it
is projected that Atlantic hurricanesll become more intense and produce more precipitation as
ocean surface temperatures rise. The storms associated with tropical storms/hurricanes can also
linger around for a longer period of time in a given place due to the climate change which
enhanceslestructive impacts in the future. Other possible connections of hurricanes in the near
future related to climate change are the length of hurricane season and seeing more hurricanes
earlier or later than usual hurricane season. There are expected teebsatagory four and five
hurricanes in the Atlantic and the hurricane season may be elongated, all which impact the future
of Perry County.

4.36.5 Vulnerability Assessment

The impacts of climate change are tangible and hazardous realities. Tropical storms tracking
nearbyPerry Countycan not only cause high winds, but also heavy rains to occur. A
vulnerability assessment for hurricanes and tropical storms focusses on the impacts of flooding
and severe winds. Flooding associated from hurricanes/tropical storms can occur in areas
througlout Perry Countywhich can cause damage to buildings and infrastructure. The
assessment for floegklated vulnerability is addressed in Secdo®4 and a discussion of wind
related vulnerability is addressed in Section¥83Due to the impact of hurricanes and tropical
storms, the vulnerability fdPerry Countyis moderately high. Potential economic losses could
include direct building loss and business interruption. Direct building loss is direct damage to
any building or structure. Business interruption includes relocation, employee wage loss,
expenses, inconless, etcPerry Countyulnerability level is moderately high for direct

building loss. The total direct building loss amount Rarry Countyequates to $71,710,000.00.
The total business interruption value Rerry Countyequates to $49,480,000.00. Therefore, the
vulnerability of direct building loss and business interruption is high.
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As seen inTable2i Population Change iRerry County thirteen of the thirty municipalities in

Perry Countyhave experienced a population loss since the previous census in 2010 according to
the U.S. Census Bureau, American Community Survey. However, sixteen municipalities saw
minor, total population growth over the same period, and one municipality experienced n
change in population. Based on this information, it can be speculated that these sixteen
municipalities may have an increasadnerability of hurricane and tropical storm conditions,

since 2010, deito the increase in population.

Hurricanes and tropical storms may disproportionately affect underserved, unserved, and socially
vulnerable populations, amplifying existing hardships. Fragile infrastructure in these areas is
more prone to damage, which can hinder evacuation and re$ons. éfimited access to

resources exacerbates challenges during and after the storms, from securing safe shelter to
obtaining essential supplies. Vulnerable communities often lack financial resilience, facing
prolonged economic setbacks as local busiseseg suffer.

Municipalities with increased risk to hurricane and tropical storm:
1 Blain Borough 1 Millerstown Borough
Bloomfield Borough New Buffalo Borough
Buffalo Township Newport Borough
Carroll Township Northeast Madison Township
Centre Township Oliver Township
Duncannon Borough Penn Township
Greenwood Township Rye Township
Howe Township Saville Township
Jackson Township Southwest Madison Township
Juniata Township Spring Township
Landisburg Borough Toboyne Township
Liverpool Borough Tuscarora Township
Liverpool Township Tyrone Township
Marysville Borough Watts Township
1 Miller Township Wheatfield Townsip
Land use is a factor that has the potential to impact hurricane and tropical storm severity. Land
use, in the form of a built environment, such as residential expansion, can cause hurricane impact
severity to increase. This impact severity increases beeauthe built environment expands and
becomes more complex, the impact the event will have on that area also increases. This is due to
an influx of people, infrastructure, and crit
way.

= =4 4 4 -4 8 -5 9 -5 -9 -5 -9 -2
= =4 4 -4 48 8 5 -9 -5 -9 -2 -9 -9 -9
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Hurricanes and tropical storms exert profound impacts on both natural and cultural areas.
Ecologically, these intense weather events can result in habitat destruction, altering landscapes,
and threatening biodiversity. Erosion and flooding may harm deleaisystems. Culturally,

these storms endanger heritage sites, historic structures, and artifacts, eroding tangible, and
intangible cultural elements. Sustainable recovery efforts must embrace an integrated approach,
recognizing the interconnected vulnitdy of natural, historical, and cultural landscapes to the
formidable forces of hurricanes and tropical storm.
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Figure 23 - Pennsylvania Wind Zones
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Figure 24 - History of Coastal Storms Impacting Perry County
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4.37. Invasive Species
4.37.1 Location and Extent

An invasive species is a species that is not indigenous to a given ecosystem and that, when
introduced to a nonative environment, tends to thrive. The spread of an invasive species often
alters ecosystems, which can cause environmental and economiarfthpose a threat to

human health. Often, an invasive species spreads and reproduces quickly. Invasive species are
not limited to organisms that come from a foreign country. Invasive species can come from a
different region in the United States. The maistigator of invasive species is human activity.
Either intentionally or unintentionally, other species may accompany people when they travel,
introducing the stowaway species to a novel ecosystem. In a foreign ecosystem, a transported
species may thrivgaotentially restructuring the ecosystem and threatening its health. Common
pathways for invasive species introduction to Pennsylvania include but are not limited to:

=

Contamination of internationally traded products

Hull fouling

Ship ballast water release

Discarded live fish bait

Intentional release

Escape from cultivation

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

Smuggling activities

Hobby trading or specimen trading

= =4 4 -4 48 8 4 92 -9

The Governords I nvasive Species Council of Pe
invasive species threats, recognizes two types of invasive species: Aquatic and Terrestrial.

Aquatic Invasive SpeciegAlS) are nonnative invertebrates, fishes, aquatic plants, and microbes
that threaten the diversity or abundance of native species, the ecological stability of the infested
waters, human health and safety, or commercial, agriculture, or recreationtibadependent

on such waters.

Terrestrial Invasive SpecieqTIS) are nonnative plants, vertebrates, arthropods, or pathogens
that complete their lifecycle on land instead of in an aquatic environment and whose introduction
does or is likely to cause economic/environmental damage or harm to human health.

The location and extent of invasive threats is dependent on the preferred habitat of the species, as
wel | as the speciesd ease of movement and est
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aggressive vascular plant. With wide ecological parameters and ease of spread, the vine is a more
wi despread i nvasive species threat. Other spe
been limited by state agency activity. First discovered ik88€ounty in 2014, the spotted

lantern fly was placed under a quarantine by the Pennsylvania Department of Agriculture in

thirteen countiesTable35 - Prevalent Invasive SpeciBsts invasive species that have been

found inPerry County.

4.37.2 Range of Magnitude

The magnitude of invasive species threats ranges from nuisance to widespread killer. Some
invasive species are not considered agricultural pests, and do not harm humans or cause
significant ecological problems. For example, Brown Marmorated Stink Bug®acensidered

to be an agricultural pest and do not harm humans. Other invasive species can have many
negative impacts and cause significant changes in the composition of ecosystems. For example,
the Emerald Ash Borer creates a 99% mortality rate in ahyrae it infects. The aggressive

nature of many invasive species can cause significant reductions in biodiversity by crowding out
native species. This can affect the health of individual host organisms as well as the overall well
being of the affected esystem. Arexample of a worstase scenario for invasive species in
Pennsylvania is the Emerald Ash Borer in Perry Coantithe surrounding region (s&gégure

25 - Emerald Ash Borer Infestation in Pennsylvgnia

Figure 25 - Emerald Ash Borer Infestation in Pennsylvania
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Another example of an invasive pest is HemlockWoolly Adelgid. HemlockNoolly Adelgid
is a fluidfeeding insect that feeds on hemlock trees throughout eastern North America, including
Pennsylvania. The egg sacs of these insects look like the tips of cotton swabs clinging to the
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undersides of hemlock branches. Hemldégolly Adelgid was introduced from Asia into the
Pacific Northwest in 1924. It is likely to have been introduced into the northeastern United States
in the 1950s, and it was first discovered in Pennsylvania in T@6date, all sixtyseven

counties in Pennsylvania, including Perry County, have been infested with this Sesfagure

26 - Hemlock Woolly Adelgid Infestation in Pennsylvaiastern hemlock (Pennsylvania's state
tree) and Carolina hemlocks (foundther south in the Smoky Mountain sections of the
Appalachians) are more susceptiblédfEmlockWoolly Adelgid damage than Asian and western
hemlock trees due to feeding tolerance and predators that protect the latter species. Hemlock
Woolly Adelgid sucks fluid from the base of hemlock needles. It may also inject toxins into the
tree as it feeds, accelerating needle drop and branch dieback. Although some trees die within
four years, trees often persist in a weakened state for many years. kiethkichave éen

affected byHemlockWoolly Adelgid often have a grayigireen appearance (hemlocks naturally
have a shiny, dark green color).

Figure 26 - Hemlock Woolly Adelgid Infestation in Pennsylvania
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A final example of an invasive species is the Spotted Lanternfly. The Spotted Lanternfly is a
harmful invasive species which feeds on plants, damaging or destroying them. This can
negatively impact the areas of Pennsylvania known for outdoor scenerytiaitsbacAccording

to the Penn State Extension, the Spotted Lanternfly is a significant threat to Pennsylvania
agriculture, landscapes, and natural ecosystems, including grapkeuit,deardwood, and

nursery industries, which collectively are worthmday $18 bi |l Il i on to the
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outdoor recreation, and biodiversity. The Spotted Lanternfly was fliouRdrry County prior to
2021. The State Department of Agriculture gives the total number of infected counties as fifty
two, as of 2024Figure 271 Pennsylvania Spotted Lanternfly Infestatillustrates the counties

in Pennsylvania that are considered to be in the quarantine zone for this pest.

The magnitude of an invasive species threat is generally amplified when the ecosystem or host
species is already stressed, such as in times of drought. The already weakened state of the native
ecosystem causes it to succumb to an infestation more easilytsécase example could be the
Hemlock Woolly Adelgid causing reduced biodiversity, increased wildfire potential, and thermal
harm to small stream cold water fisheries and habitats.

437.3 Past Occurrence

Invasive species have been entering Pennsylvania since the arrival of European settlers, but not
all occurrences required government actPerry Countyis known for its great number of

geographic features. There are various state game lands within the area which include state game
lands 88, 169, 170, 171, 230, 254, 256, 258, 281, and 290. Additionally, there are other areas in
the county that have sigrntnt amounts of forest land and water features which species may
invade. Due to the vast area of fdsgshere are many invasive terrestrial species that have been
widespread in Perry Countigat are common problems throughout the Commonwealth. Some of

the most popular problematic species in Perry Counatyde:

1 Hemlock Wodly Adelgid

1 Spotted Lanternfly
Many of the extreme problematic species have been around for many years. However, the most
recent problematic species are the Emerald Ash Borer, Hemlocky\a#lgid, and the
Spotted Lanternfly. In 2007, both the Emerald Ash Borer and HemlocklWadélgid were
both newly spotted species that caused extreme damage. Even more recently than 2007, the
Spotted Lanternfly appearedierry Countyln 2014, the spotted lanternfly was found in the
commonwealth.

Table35- Prevalent Invasive Specitists problematic nomative species that are established in
Perry County.

Table35- Prevalent Invasive Species

Prevalent Invasive Species
Scientific Name Common Name Type
Asiatic Clam Corbicula fluminea Animal
Bamboo Phyllostachys spp. Plant
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Prevalent Invasive Species
Scientific Name Common Name Type
Black Swallowwort Cynanchum louiseae Plant
Brittle Naiad Najas minor Plant
Bull Thistle Cirsium vulgare Plant
Butterandeggs Linaria vulgaris Plant
Canada Thistle Cirsium arvense Plant
Colt'sfoot Tussilago farfara Plant
Common Carp Cyprinus carpio Animal
Common Crowrvetch Coronilla varia Plant
Curly-leaf Pondweed Potamogeton crispus Plant
Flathead Catfish Pylodictis olivaris Animal
Garlic Mustard Alliaria petiolata Plant
Golden Rairtree Koelreuteria paniculata Plant
Goldfish Carassius auratus Animal
Greater Celandine Chelidonium majus Plant
Greenside Darter Etheostoma blennioides Animal
Hamilton's Spindletree Euonymus hamiltonianus Plant
Hedge Maple Acer campestre Plant
Hemlock Woolly Adelgid Adelges tsugae Animal
Honeysuckle Lonicera spp. Plant
Japanese Angelica Tree Aralia elata Plant
Japanese Barberry Berberis thunbergii Plant
Japanese Honeysuckle Lonicera japonica Plant
Japanese Spiraea Spiraea japonica Plant
Japanese Stiltgrass Microstegium vimineum Plant
Lady's Thumb Persicaria maculosa Plant
Lesser Periwinkle Vinca minor Plant
Mile-a-minute vine Persicaria perfoliata Plant
Mimosa Albizia julibrissin Plant
Multiflora Rose Rosa multiflora Plant
New Zealand Mudsnail Potamopyrgus antipodarum Animal
Norway Maple Acer platanoides Plant
Poisorhemlock Conium maculatum Plant
Purple Loosestrife Lythrum salicaria Plant
Ravenna Grass Tripidium ravennae Plant
Redeared Slider Trachemys scripta elegans Animal
Reed Canary Grass Phalaris arundinacea Plant
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Prevalent Invasive Species
Scientific Name Common Name Type

Rusty Crayfish Faxonius rusticus Animal
Shrubby Bushclover Lespedeza bicolor Plant
Spotted Lanternfly Lycorma delicatula Animal
Spotted Starthistle Centaurea stoebe ssp. micranthd Plant
Swallowwort Cynanchum spp. Plant
Sweetclover Melilotus officinalis Plant
Treeof-Heaven Ailanthus altissima Plant
Wild Basil Clinopodium vulgare Plant
Wineberry Rubus phoenicolasius Plant
Asiatic Clam Corbicula fluminea Animal
Bamboo Phyllostachys spp. Plant
Black Swallowwort Cynanchum louiseae Plant
Brittle Naiad Najas minor Plant
Bull Thistle Cirsium vulgare Plant
Source: PA DCNR, 2024; iMaplnvasives, 2024

4374 Future Occurrence

According to the Pennsylvania Invasive Species Council (PISC), the probability of future
occurrence for invasive species threats is growing due to the increasing volume of transported
goods, increasing efficiency and speed of transportation, and expameimgtional trade

agreements. Expanded global trade has created opportunities for many organisms to be
transported to and establish themselves in new counties and regions. In 2017, Pennsylvania alone
imported over $83 billion in goods from abroad, indghgdagricultural, forestry, and fishery

goods that commonly carry unknow pests. Climate change is contributing to the introduction of
new invasive species. As maximum and minimum seasonal temperatures change, pests can
establish themselves in previousihaspitable climates. This also gives introduced species an

earlier start and increases the magnitude of their growth, possibly shifting the dominance of
ecosystems in the favor of nomtive species. In order to combat the increase in future
occurrenceshe PISC released the Invasive Species Management Plan in April 2010 and
updated the plan in 2017. The plan outli
of nonnative invasive species and creates a framework for responding to threats through
research, action, and public outreach and communication. More information can be found here:
https://www.agriculture.pa.gov/Plants_Land_Water/Plantindustry/GISC/Pages/default.aspx

nes t

There are several invasive species that are faead Perry County biitave not yet been
detected inside the county (SE&ble361 Future Vulnerable SpecigEspecially in cases like
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this, control efforts, heightened awareness, and public outreach and education can help prevent
aninvasive species from becoming established in the future. Once a species is established, it is
more difficult to eradicate it from an ecosystem, so prevention is very important. Therefore, the
Emerald Ash Borer, Kudzu, and Spongy Moth are all widespreédighly problematic in

nearby counties but have not been reported in Perry Céasmshown imable361 Future

Vulnerable Specig¢sThe development of apgpriate plans will assist the county in reducing the
possibility of a future encounter with any of these species. Working toward keeping these species
from entering the area would be beneficial to the forasBerry County.

Climate change and its relationship with invasive species has a major correlation. According to
the U.S Geological Survey, climate change has been creating a new pathway for invasive species
to be introduced into the environment. As an example, the risenjperature allows existing

invasive species to expand their geographic area. Also, climate change hinders the tools for
eliminating invasive species.

Table36 - Future Vulnerable Species

Future Vulnerable Species

Scientific Name Common Name Type
Amur Honeysuckle Lonicera maackii Plant
Autumn Olive Elaeagnus umbellata Plant
Beebee Tree Tetradium daniellii Plant
Black Jetbead Rhodotypos scandens Plant
Black Swallowwort Cynanchum louiseae Plant
Blue-button Knautia arvensis Plant
Bohemian Knotweed Reynoutria x bohemica Plant
Bostonrivy Parthenocissus tricuspidata Plant
Burning Bush Euonymus alatus Plant
Callery Pear Pyrus calleryana Plant
Canada Bluegrass Poa compressa Plant
Caper Spurge Euphorbia lathyris Plant
Carpetbugle Ajuga reptans Plant
Chicory Cichorium intybus Plant
Chinese Bushclover Lespedeza cuneata Plant
Chinese Silver Grass Miscanthus sinensis Plant
Chinese Yam Dioscorea polystachya Plant
Climbing Nightshade Solanum dulcamara Plant
Cogon Satirtail Imperata cylindrica Plant
Common Chickweed Stellaria media Plant
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Future Vulnerable Species
Scientific Name Common Name Type

Common Mullein Verbascum thapsus Plant
Corktree Phellodendron spp. Plant
Creeping Buttercup Ranunculus repens Plant
Dame's Rocket Hesperis matronalis Plant
Dockweed Smartweed Polygonum lapathifolium Plant
Emerald Ash Borer Agrilus planipennis Animal
English vy Hedera helix Plant
Eurasian Watemilfoil Myriophyllum spicatum Plant
European Alder Alnus glutinosa Plant
European Privet Ligustrum vulgare Plant
European Starling Sturnus vulgaris Plant
European Swallovwort Cynanchum rossicum Plant
Five-leaf Akebia Akebia quinata Plant
Freshwater Jellyfish Craspedacusta sowerbyi Animal
Garden Bird'doot-trefoil Lotus corniculatus Plant
Giant Bentgrass Agrostis gigantea Plant
House Sparrow Passer domesticus Animal
Hydrilla Hydrilla verticillata Plant
Incised Fumewort Corydalis incisa Plant
Indian Mock Strawberry Duchesnea indica Plant

Reynoutria japonica var.

. . Plant
Japanese Knotweed japonica
Japanese Virginsower Clematis terniflora Plant
Java Waterdropwort Oenanthe javanica Plant
Jointhead Arthraxon Arthraxon hispidus Plant
Jumping Worms AmynthasMetaphire spp. Plant
Kentucky Bluegrass Poa pratensis Plant
Kudzu Pueraria montana var. lobata Plant
Leatherleaf Mahonia Mahonia bealei Plant
Lesser Celandine Ficaria verna Plant
Moth Mullein Verbascum blattaria Plant
Mugwort Artemisia vulgaris Plant
Musk Thistle Carduus nutans Plant
Mute Swan Cygnus olor Animal
Northern Snakehead Channa argus Animal
Orangeeye Butterflybush Buddleja davidii Plant
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Future Vulnerable Species
Scientific Name Common Name Type

Oxeye Daisy Leucanthemum vulgare Plant
Poverty Brome Bromus sterilis Plant
Primrosewillow Ludwigia peploides Plant
Princess Tree Paulownia tomentosa Plant
Privet Ligustrum spp. Plant
Queen Anne's Lace Daucus carota Plant
Roundleaf Bittersweet Celastrus orbiculatus Plant
Sheep Sorrel Rumex acetosella Plant
Spongy Moth Lymantria dispar Animal
Sweet Vernal Grass Anthoxanthum odoratum Plant
Teasel Dipsacus spp. Plant
Virile Crayfish Faxonius virilis Animal
Watercress Rorippa nasturtiuraquaticum Plant
Wavyleaf Basketgrass Oplismenus undulatifolius Plant
White Mulberry Morus alba Plant
White River Crayfish Procambarus acutus Animal
Wild Teasel Dipsacus fullonum Plant
Winter Creeper Euonymus fortunei Plant
Yellow Iris Iris pseudacorus Plant
Yellow-bellied Slider Trachemys scripta scripta Animal
Source: PA DCNR, 2024; iMaplInvasives, 2024

4.37.5 Vulnerability Assessment

Perry Count$ sulnerability to invasion depends on the species in question. Human activity and
mobility are ever increasing, and combined with the prospects of climate change, invasive
species are becoming increasingly threatening. Invasive species can have adwera&eco

effects by impacting agriculture and logging activities. Natural forest ecosystems provide clean
water, recreational opportunities, habitat for native wildlife, and places to enjoy the tranquility
and transcendence of nature. The balance of foresygtems and forest health are vulnerable to
invasive species threats. While there is significant acreage of wetlands, waterways, state parks,
and game lands in Perry Countiereforest managers can impact invasive species, private

lands can provide refuge for invasive species if landowners are unaware of or apathetic towards
the threat.

Since there are large swatches of public land in Perry County, there is a risk of future damage
from invasive species that are present in the area. With about 352,646fdotakland, and
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2,624 acres of surface water, in Perry County, there is vulnerability to various land sites and
waterways. If an invasive species were to invade the popular terrestrial areas or waterways in
Perry County, a negative impasuld occur. The invasion from an invasive species could cause
damage to the scenic and natural resources needed in the county. Additionally, tourism for the
county is vulnerable to the invasive species as well and would be affected if the parks were
destoyed. Therefore, a great amouftand and native wildlifevithin Perry Countyare at risk

with the presence of invasive species.

An interesting facet of the invasive species problem in Pennsylvania is that deer do not eat many
invasive plants, giving invasive species a competitive advantage over the native species that deer
prefer. As such, the management of deer populations i Eetmtyhasa significant impact on

the vulnerability of an ecosystem to invasive species, where overpopulation of deer favors
invasive species.

The Governoros I nvasive Species Council of Pe
threats that are or could potentially become significant in Pennsylvania. Of these threats, county

and municipal leaders believe that the most significant &esive forest pests like the Emerald

Ash Borer, Hemlock Woolly Adelgid, the Spotted Lanternfly, and plants like thedfreleaven

which have all been identified in redTiable35 - Prevalent Invasive Species

Due to the past experiences with invasive plants in the county, there are five primary components
which help with managing invasive plants to lower vulnerability:

Prioritize : Public use areas such as state parks and other healthy forest ecosystems should be
prioritized over developed and private areas. Locations with lower densities of invasive plants
are often easier to control and should be given quick attention. Locati@me twumans are

disturbing the landscape opens up niche space, and often times the aggressive invasive species
move in faster than native species. Such locations include areas around road work, ditch/culvert
work, logging activities, stream improvementfslization and bridge work. Some species pose a
higher risk than othersinvasive species are easiest to control before they become widespread
and established in an area, and for that reason, species that are less widespread should be
prioritized for mangement.

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

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

Control: Methods of control depend on the specific infestation, but the most common
approaches are mechanical (cutting and farlihg) and chemical (herbicide treatments).
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Monitor : Identified sites should be monitored and revisited as often as several times in a
growing season (depending on the location/species). Monitoring can allow for early detection of
spreading infestations. Most importantly, it prevents a relapse towardddwih infestation.

It is best to act before a species can become established in the county, so forest management such
as park rangers should be aware of invasive species faandy Perry County, but npét

present in the county (priority speciesliable367 Future Vulnerable Specigsublic outreach

and education are important to increase knowledge of these species to improve identification and
prevention of invasion. Without action, due to the instances and extent of the current infestations,
itisreasonabletoprojec t hat the countyds vulnerability wi

All of the socially vulnerable populations Rerry County are at an increased vulnerability to
invasive species. The homeless and the unsheltered populations are at risk due to not having a
structure to reside in. Also, the economically vulnerable of Perry Countyiatdnave the

capability to fix or hire pest control if their homes are damaged or overrun by invasive species.

As seen ifTable2 i Population Change in Perry Countixteen municipalities have seen a net
population increase from the 2010 decennial census to the 2020 decennial Bassdn this
information, it can be speculated that these municipalities may have an increased risk to invasive
species, since 2010, due to the increase in population and construction.

The historic properties iRerry County are at different levels of vulnerability to invasive species.
Some of the historic properties in Perry County are made of brick and masonry construction and
are at a lower risk of vulnerability from invasive species. Many of the culturahyfisent

covered bridges in Perry County are made of wood and cowldrbaged by invasive species
making them more vulnerable.

Land usechanges in Perry County could be a factor in the potential impact invasive species have
on native species. Land use is a major factor thighseverity of invasive species. Land use, in

the form of a built environment, such as residential expansion, can cause invasive species impact
severity to increase. Impact severity increases because as the built environment expands and
becomes more cortgx, the impact the event will have on that area also increases because there
is an influx of people, inframicture, and critical infrastructure in the hazard area. According to
Smithsonian Environmental Research Center, invasive species thrive on major land use
disturbances, as an example the logging of a forest or flooding to a wetland can create conditions
that invasive species thrive on to move into a specific area.

Invasive speciem Perry County pose a significahtreat to infrastructure systems through

various mechanismsnavasive plants like kudzu or Japanese knotweed can damage infrastructure
such as roads, bridges, and buildings by infiltrating cracks and causing structural damage. Their
aggressive growth can also obstruct drainage systems, leading to flooding and #masion
compromising the integrity of roads and bridges.

Produced by MCM Consulting Group, Inc. Page- 143



Perry County, Pennsylvania
2025 Hazard Mitigation Plan

Invasive animals, such as feral hogs or zebra mussels, can disrupt infrastructure by burrowing
into embankments, weakening them and increasing the risk of collapse. Additionally, animals
like rodents or insects may gnaw on electrical wiring and utilityesalbeading to malfunctions

or even fires, posing risks to both infrastructure and public safety.

Furthermore, invasive species can interfere with transportation systems by clogging waterways.
For example, invasive aquatic plants can impede navigation channels, necessitating costly
scouring operations. Invasive insects like the emerald ash boreeastate tree populations,
including those lining roads or railways, posing hazards from falling trees and impacting
transportation routes.
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Figure 27 - Pennsylvania Spotted Lanternfly Infestation
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