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American Academy of Clinical Toxicology

American College Health Association

American College of Medical Toxicology

Authority Having Jurisdiction

Acid Mine Drainage

American National Standards Institute

American Society of Addiction Medicine

American Society of Heating, Refrigerating, and-8ionditioning Engineers
Association for Safe International Road Travel

Base Flood Elevation

Chemical, Biological, Radiological, Nuclear, or Explosive
Centers for Disease Control and Prevention
Community Emergency Response Team

Code of Federal Regulations

Commodity Flow Study

College Health Surveillance Network

Center for Infectious Disease Research Ralicy
Community Rating System

Department of Conservation and Natural Resources
Department of Drug and Alcohol Programs

Drug Enforcement Administration

Digital Flood Insurance Rate Map

Disaster Mitigation Act

Department of Public Safety

Enhanced Fujita

Energy Information Administration

Emergency Management Agency

Emergency Management Performance Grant

Emergency Medical Services
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EOP:
EPA:

EPCRA:

EPZ:
FBI:
FEMA:
FMA:
FRA:
GIS:

HAZUS:

HMA:
HMEP:
HMGP:
HMP:
HMRF:
HSCA:
HSGP:
HVE:
ICC:
IES:
LEPC:

LGTBQ:

LPT:
MAT:
MPC:
NARM:
NAS:
NCDC:
NCEI:
NFIP:

NFPA:

Emergency Operations Plan

Environmental Protection Agency

Emergency Planning and Community Rigia-Know Act

Emergency Planning Zone

Federal Bureau of Investigations

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

Geographic Information Systefsgiences
Hazards U.S. Software

Hazard Mitigation Assistance

Hazardous Material Emergency Planning Grant
Hazard Mitigation Grant Planning

Hazard Mitigation Plan

Hazardous MateridResponse Fund
Hazardous Sites Cleanup Act

Homeland Security Grant Program
Homegrown Violent Extremist

International Code Council

Illuminating 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

National Fire Protection Association
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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:
USACE:
USDA:

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 Afjriculture

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
Untied States Army Corp of Engineers

United States Department of Agriculture
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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

Produced by MCM Consulting Group, Inc. Page- 15



Crawford County, Pennsylvania
2025 Hazard Mitigation Plan

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 producesuccessive benefits over time. State and local governments engage in hazard
mitigation planning to identify risks and vulnerabilities associated with natural as well as-human
caused hazards and develop kiaegn strategies for protecting people and prgpkeam future

hazard events. Mitigation plans are key to breaking the cycle of disaster damage, reconstruction,
and repeated damage. This plan represents the work of citizens, elected and appointed
government officials, business leaders, and volunteenanplrofit groups to protect community
assets, preserve the economic viability of the community, and save lives.

In 2023, the Crawford County Department of Public Safety contracted the services of a
consulting agency to revise and update the Crawford County Hazard Mitigation Plan. The plan
was successfully updated in accordance with the requirements set forth by &arENFEMA.

The 2020 Crawford County Hazard Mitigation Plan was adopted by the Crawford County
Commissioners in 202 Most municipalities adopted the 2020 Crawford County Hazard
Mitigation Plan as the municipal hazard mitigation plan, and it is anticipladt¢ell participating
municipalities will adopt the 2025 Crawford County Hazard Mitigation Plan Update.

The Crawford County Commissioners secured a grant to complete the 2025 update to the
Crawford County Hazard Mitigation Plan. MCM Consulting Group, Inc. was hired to assist the
county with the update of the plan. The planning {affkmeeting was conductexh September

20, 2023.

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

1 Identification and prioritization of the hazards that may affect the county and its
municipalities.
T 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. Several meetings were held
in person with a virtual option, and participants were invited to dudumveys 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
Hurricane and Tropical Storm
Invasive Species

Landslide

Lightning Strike

Pandemic and Infectious Disease
Radon Exposure
Tornado/Windstorm

Wildfire

Winter Storm

=4 =4 4 4 -5 4 4 9 -2 -9 92 -9

Humancaused hazards:

=

Blighted Properties

Civil Disturbance

DamPFailure

Disorientation

*Emergency Services
Environmental Hazards / Hazardous Materials
Nuclear Incident

Substance Use Disorder
Terrorism/Cyberterrorism Incidents
Transportation Accidents

Urban Fire and Explosion

Utility Interruption

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

A total of twentysix hazards have been identified in the 2025 Crawford County Hazard
Mitigation Plan. A total of thirteen identified hazards were listed in the previous 2020 plan
update. The new hazards include extreme temperatures, hurricane and tropical storm, radon
exposue, wildfire, blighted properties, civil disturbance, disorientation, emergency services,
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environmental hazards/hazardous materials, nuclear incgldrstance use disorder
transportation accidents, and urban fire and explosion.

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 disasteresistant 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 Improveresponse and recovery capabilities.

9 Protect critical infrastructure.

=

Mitigation actions are specific projects and activities that help achieve goals. A total of thirty

nine actions were developed for this plan update as they pertain to hazards identified by the local
planning team. The 2020 Crawford County Hazard Mitigaitam consisted of eightyine 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. No project oppamity forms were submitted during the 2020 HMP update. A total of
ninety-oneproject opportunities were submitted for this plan update.

The 2025 Crawford County Hazard Mitigation Plan is the cornerstone to reducing Crawford
Countybés vulnerability to disasters. 't i s th
serves as a guide for decision makers as they commit resources to réleiafigcts of

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

The 2025 Crawford 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 facilitate the hazard mitigptaoming 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

The Crawford County Board 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 muHurisdictional Hazard Mitigation Plan (HMP) for Gvéord County and all

of its fifty -onemunicipalities. The Crawford County Department of Public Safety was charged
by the County Board of Commissioners to prepare the 2025 plan. The 2020 HMP has been
utilized and maintained during the fiyear life cycle.

The Crawford County Commissioners were successful in securing hazard mitigation grant
funding to update the county hazard mitigation plan. Thal@a@ster mitigation grant funding

was administered by the Pennsylvania Emergency Management Agency anddatovid

Crawford County as a stdrantee. The Crawford County Commissioners assigned the Crawford
County Department of Public Safety with the primary responsibility to update the hazard
mitigation plan. MCM Consulting Group, Inc. was selected to completeytti@te of the HMP.

A local hazard mitigation planning team was developed comprised of government leaders and
citizens from Crawford County. This updated HMP will provide another solid foundation for the
Crawford County Hazard 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$edmgaking 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 @inmeeded 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 alazard mitigation plan (HMP) is:

1 Protect life, safety, and property by reducing the potential for future damages and
economic losses that result from hazards.

1 Qualify for additional grant funding, in both the gilisaster and the pedisaster
environment.
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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.

=

1.3. Scope

This Crawford Countyulti-Jurisdictional Hazard Mitigation Plan serves as a framework for
saving lives, protecting assets, and preserving the economic viability dtyherfe

municipalities in Crawford County. The HMP outlines actions designed to address and reduce
the impact of a full range of natural hazards facing Crawford County, including drought,
earthquakes, flooding, tornadoes, hurricanes/tropical storms, invasivesspec severe winter
weather. Humataused hazards such as transportation accidents, emergemgssehortage,
hazardous materials spills, and fires are also addressed.

A multi-jurisdictional planning approach was utilized for the Crawford County HMP update,
thereby eliminating the need for each municipality to develop its own approach to hazard
mitigation projects, common mitigation goals and objectives, and an evalotobroad
capabilities assessment examining policies and regulations throughout the county and its
municipalities.

1.4 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 13®0, 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:

1 FEMA 386-1: Getting Started. September 2002
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1 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

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

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

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

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

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

= =4 4 A

= =4

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

1 PEMA: Hazard Mitigation Planning Made Easy!

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

1 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:

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

Crawford County covers approximately 1,038 square miles asithigged in northwest

Pennsylvania. The county is bordered by Trumbull County, Ohio to the southwest, and
Ashtabula County, Ohio to the west, by Erie County to the north, by Warren County to the east,
by Venango County to the southeast, and by Mercer @aarthe south. Crawford County lies

within the Appalachian Plateaus Province of Pennsylvania. More specifically, Crawford County
is almost entirely characterized by the Northwestern Glaciated Plateau Section, with a small
section of the southeast of theuaty within the High Plateau Section. The county is tH& 35

ranked county in terms of population within the Commonwealth of Pennsylvania. There is a total
of 1,012 square miles of land and 26 square miles of water.

Crawford County presents a wide range of topographic features. The surface ranges from almost
level on plateaus and in valleys, to rolling and hilly in other areas. Elevations in the county range
from a high of more than 1,900 feet in Sparta Townshipaadhtheastto a low of less than 850
feetnear the Conneautville Soybean CrusHihg.

T he K-=GpigeeGlimate Areas map classifies Crawford County, and the rest of
Pennsylvania, as Humid Continental, which can be seBigute 17 K u p pGeiger Climate

Map. While the counties of Pennsylvania share many weather similarities, there are also a few
unigue characteristics to the area.

Figurel- K u p pGeiger Climate Map
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According to current data, the climate in Crawford County is temperate, being characterized by
moderately hot summers and moderately severe winters. In winter, the average temperature is
31.83¢eF and the average dail y emthemavemagem t emper a
temperature is 69.40eF and the average daily
amount of snowfall each winter19€4 inches.

River and stream valleys dominate the landscape of Crawford County. Crawford County is home
to the largest natural lake in Pennsylvania, Conneaut Lake. &reeedso two other natural lakes

in Crawford County, Canadohta Lake and Sugar Lake. Along with the largest natural lake,
Crawford County is also home to the largest artificial lake in Pennsylvania, Pymatuning Lake.
Crawford County is comprised of four watersheds:

Tablel - Watersheds in Crawford County

Watersheds in Crawford County
Shenango River Watershed
French Creek Watershed
Oil Creek Watershed
Lake Erie Watershed

2.2. Community Facts

Crawford County is located in the northwest portion of Pennsylvania. The county was founded in
March of 1800 from a portion of Allegheny County. Crawford County was named after Colonel
William Crawford, who is said to have been a close friend of theMnetident of the United
States, George Washington. The county seat for Crawford County is Meadville. Meadville was
incorporated as a city in 1866 and became the county seat in 1880. Prior to becoming the county
seat, in 1807 Meadville organized one offilgt U.S. Chambers of Commerce.
The following cities, boroughs and townships are located in Crawford County:

1 Cities: Meadville and Titusville

1 Boroughs Blooming Valley, Cambridge Springs, Centerville, Cochranton, Conneaut
Lake, Conneautville, Hydetown, Linesville, Saegertown, Spartansburg, Springboro,
Townville, Venango, and Woodcock

1 Townships Athens, Beaver, Bloomfield, Cambridge, Conneaut, Cussewago, East
Fairfield, East Fallowfield, East Mead, Fairfield, Greenwood, Hayfield, North Shenango,
Oil Creek, Pine, Randolph, Richmond, Rockdale, Rome, Sadsbury, South Shenango,
Sparta, Spring, SteubeSummerhill, Summit, Troy, Union, Venango, Vernon, Wayne,
West Fallowfield, West Mead, West Shenango, and Woodcock

There are foumuseumsand one historical society located in Crawford County. The museums
are the Crawford County Historical Society, the Baldwin Reynolds House Museum, the dJohnson
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Shaw Stereoscopic Museuthe Cambridge Springs Historical Societhe Conneaut Valley
Historical Society, and the Conneaut Lake Historical Society

The National Park Serviceds (NPS) National Re
Crawford County that are considered historic properties or buildings. These buildings can be

found inTable21 Crawford County National Historic Placesncluding the year that the

building was added to the list and the municipality where it is located.

Table2 - Crawford County National Historic Places

Crawford County National Historic Places
Building/Location Name Datilé?_'d; dig Municipality
Amos Kelly House July 239, 1980 Cambridge Springs Boroug
Balwin-Reynolds House December 30, 1974 City of Meadville
Bently Hall May 6", 1977 City of Meadville
Dr. J.R. Mosier Office June 18, 1976 City of Meadville
Edward Saegédfiouse August 229 1980 Saegertown Borough
Independent Congregational Churc March 8", 1978 City of Meadville
Judge Henry Shippen House June &, 1984 City of Meadville
Roueche House March 4", 1982 City of Meadville
Ruter Hall September 18 1978 City of Meadville
Titusville City Hall March 3F, 1975 City of Titusville
Source: NPS NRHP, 2024
2.3 Population and Demographics

The total population for Crawford County is 83,938 based on 2020 United States Census Bureau.
The total change in population for Crawford County from 2010 to 2020 was a decrease of 4,827
and a change 66.44%. The most populous municipality is the Citymadadville with 13,050

residents. The municipalities in the county that had the largest percentage of decrease from 2010
to 2020 were Springboro Borougi2{.17%), Centerville Borough19.27%), Union Township
(-15.15%), and Troy Townshipl4.74%). The muicipalities that had the highest percentage of
increase for the period from 2010 to 2020 were Rome Township (8.32%), Sparta Township
(4.26%), Blooming Valley Borough (1.48%), and Townville Borough (0.93%ble3 7

Population Change in Crawford Countlustrates the trends and data from United States Census
Bureau. These figures are based off data from the United States Census BureauRigaa4.

T Crawford County Population Densiijustrates the average population density values per

census trackn the various municipalities of Crawford County.
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Table3 - Population Change in Crawford County

Population Change in Crawford County from 20102020

Municipality 2010 Censusg 2020 Census| Percent of Change 2012020
Athens Township 734 638 -13.08
Beaver Township 902 795 -11.86
Bloomfield Township 1,919 1,861 -3.02
Blooming Valley Borough 337 342 +1.48
Cambridge Township 2,595 2,583 -0.46
Cambridge Springs 1,563 1,448 736
Borough
Centerville Borough 218 176 -19.27
Cochranton Borough 1,136 1,121 -1.32
Conneaut Township 1,476 1,334 -9.62
Conneaut Lake Borough 653 625 -4.29
Conneautville Borough 774 736 -4.91
Cussewago Township 1,559 1,430 -8.27
East FairfieldTownship 922 836 -9.33
East Fal_lowfleld 1,620 1,516 -6.42
Township
East Mead Township 1,493 1,321 -11.52
Fairfield Township 1,023 1,011 -1.17
Greenwood Township 1,454 1,424 -2.06
Hayfield Township 2,940 2,776 -5.58
Hydetown Borough 526 526 0
Linesville Borough 1,040 961 -7.60
Meadville, City of 13,388 13,050 -2.52
North Shenango 1,410 1,274 -9.65
Township
Oil Creek Township 1,877 1,702 -9.32
Pine Township 462 432 -6.49
Randolph Township 1,782 1,718 -3.59
Richmond Township 1,475 1,352 -8.34
Rockdale Township 1,506 1,363 -9.50
Rome Township 1,840 1,993 +8.32
Sadsbury Township 2,933 2,752 -6.17
Saegertown Borough 997 869 -12.84
South Shenango 2,037 1,831 -10.11
Township
Sparta Township 1,832 1,910 +4.26
Spartansburg Borough 305 277 -9.18
Spring Township 1,548 1,407 -9.11
Springboro Borough 477 376 -21.17
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Population Change in Crawford County from 20102020
Municipality 2010 Censug 2020 Census| Percent of Change 2012020

Steuben Township 804 773 -3.86
Summerhill Township 1,236 1,197 -3.16
Summit Township 2,027 1,902 -6.17
Titusville, City of 5,601 5,262 -6.05
Townville Borough 323 326 +0.93
Troy Township 1,235 1,053 -14.74
Union Township 1,010 857 -15.15
Venango Borough 239 210 -12.13
Venango Township 997 941 -5.62
Vernon Township 5,630 5,310 -5.68
Wayne Township 1,539 1,408 -8.51
WestFaI_IowfleId 605 577 4.63
Township

West Mead Township 5,249 5,040 -3.98
West Shenango Townshi 504 435 -13.69
Woodcock Borough 157 140 -10.83
Woodcock Township 2,856 2,756 -3.50
Crawford County 88,765 83,938 -5.44
Source: United States CendBigreau (2023), 2020 Census Data

During this hazard mitigation planning period, socially vulnerable populations were reviewed for
Crawford County. For the purposes of this hazard mitigation plan, socially vulnerable
populations include the unhoused ams$heltered populations of Crawford 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 portions of the
population tlat may not have access to specific resources or community lifelines. In Crawford
County, this includes, but is not limited to, populations with limited internet access, those
individuals who do not have easy access to public transportation, and thossipopuhat are

not near grocery or food community lifelines. In Crawford County, populations located far from
grocery stores or food locations are at increased vulnerability to natural and-bansaad

hazards.

Vulnerable populations in Crawford County are represented by a variety of different groups. The
Meadville Housing Authority represents individuals located or utilizingilme@me housing.

The local planning team for this hazard mitigation plan made effontelude individuals from

the Meadville Housing Authority in the planning process.

There are approximately 42,234 housing units in Crawford County, Pennsylvania. Of these
housing units, there are an estimated 33,191 occupied households within the county, with an
average size of 2.42 persons. Married couples make up a plurality of hidgsaltbe county at
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49.0%. The estimated owneccupied housing rate from 2018 to 2022 for Crawford County is

73.8%. The median value of the owsmacupied housing units in Crawford County from 2018 to
2022 is $136,000.00. The medi anamoogagelwbdsy owner
$1,187.00 and the median monthly owner6s cost
$480.00. The median gross rent for rental properties in Crawford County was $769.00 for the

same date range.

The racial composition of the county is 95.7% White, 1.9% Black or African American, 1.6%
Hispanic or Latino, 0.3% American Indian and Alaska Native, 0.6% Asian, 0% native Hawaiian
and other Pacific Islander, and 1.5% two or more races. The median agavédr@ County is

43.6 years of age, which is higher than the median age of Pennsylvania at 40.8 years of age and
lower than the national median of 38.1 years of age. The percentage of Crawford County under
the age of 5 years old is 5.2%, between the afj&8 and 64 years old is 51.8%, and aged 65

years old and older is 22.6%.

The median household income for households in Crawford County is $58,734.00 and the poverty
rate of Crawford County is 13.9% of the total population. The poverty rate for the

Commonwealth of Pennsylvania as a whole is 11.8%. There are approximately&gt@f8s/in
Crawford County. The median veteran income in Crawford County as of 2021 was $36,296.00,
with 6.7% of Crawford County veterans living below the poverty level in the past twelve

months. The veteran unemployment rate in the county was approximhai#s.

The Covid19 Pandemic created an increase in unemployment and interruptions in employment
throughout the United States, including Pennsylvania and Crawford County. According to
Pennsylvania Department of Labor and Industry data, there was a large spikenjployment

both across the Commonwealth and Crawford County. At the height of the-CbAdndemic

in the spring of 2020, the unemployment rate for Crawford County hit 16.5% of the working
population of the county. That is higher than the peak unemglolypercentage for

Pennsylvania, which peaked at 16.2% of the working population of the entird-gjate.4 i
Unemployment Rate Jan. 2013 to Oct. 20R8trates the trend and large spike in

unemployment. The unemployment rate for Crawford County in October 2023 was 4.2%, which
roughly accounted for 1,600 working age adults (ages 16 to 65). The total estimated workforce
for Crawford County was 37,200onking age adults (ages 16 to 65) in October 2023.
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Table4 - Unemployment Rate Jan. 2013 to Oct. 2023

Unemployment Rate, Jan 2013 to Oct 2023
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Source: Pennsylvania Department of Labor & Industry
Crawford Countyodés | eading industries incl

ude

manufacturing. The primary employment providers within Crawford County are displayed below
in Table5 - Crawford County Top Employers.

Table5 - Crawford County Top Employers

Crawford County Top Employers (Excluding State Employers)

Ranking

Company

Meadyville Medical Center

Crawford County

Wal-Mart Associates Inc

Crawford Central School District

Acutec Precision Aerospace Inc

Allegheny College

The Arc of Crawford County Inc

Penncrest School District

O ONOOOPIWIN|PF

Channellock Inc

BN
o

Lord Corporation

Source: Pennsylvania Department of Labor & Industry, 2023
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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
descriptionsTable6 i Quarterly Census of Employment and Wages, 2021 Annual Averages in
Crawford Countyonly calls out how many locations per NAICS description and total number of
employees.

Table6 - Quarterly Census of Employment and Wages, 2021 Annual Averages in Crawford County

Quarterly Census of Employment and Wages, 2021 Annual Averages in Crawford County
Employment
NAICS Description Numbgr o | ULl e Percentage Average
Locations | Employees (%) Wages ($)
1 Agriculture, Forestry, 47 418 1.4 42,723.00
Fishing, and Hunting
21 Mining, Quarrying, and 16 219 0.8 71,271.00
Oil & Gas
22 Utilities 13 152 0.5 75,36800
23 Construction 161 966 3.3 50,521.00
31-33 | Manufacturing 274 7,070 24.5 56,483.00
42 Wholesale Trade 65 547 1.9 49 46600
4445 | Retail Trade 266 3,248 11.3 32,277.00
48-49 Transportation and
Warehousing 68 696 2.4 38,971.00
o1 Information 37 374 1.3 46,382.00
52 Finance and Insurance 94 578 20 57,337.00
53 ReaI_Estate, Rental, and 31 118 0.4 44,462.00
Leasing
>4 Professional and 113 596 2.1 56,454.00
Technical Services
55 Management of
Companies and 13 150 0.5 66,000.00
Enterprises
56 édm!nlstratlve and Waste 33 745 26 34,831.00
ervices
61 Educational Services 60 2.043 71 55.405.00
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Quarterly Census of Employment and Wages, 2021 Annual Averages in Crawford County
Employment
NAICS Description Numb_er aif| Wurlser o Percentage Average
Locations | Employees (%) Wages ($)
62 fieathcare and Social 324 5,653 19.6 52,138.00
ssistance
71 Arts, En'Fertalnment, and 29 214 0.7 18,113.00
Recreation
72 Acco_mmodatlon and Foo 178 2204 76 17.225.00
Services
81 Other Services (Except
Public Administration) 188 1,219 4.2 31,945.00
92 Public Administration 84 1,655 57 55,948.00
- Total, All Industries 2,148 28,863 100 47,071.00
Source: PA DLI, 202INAICS (North American Industry Classification System)

2.4 Land Use and Development
Crawford County is composed of fifyne municipalities, which include:

1 Thirty-five townships
1 Fourteen boroughs
1 Two cities

The majority of acreage in Crawford County is forested, while approximately 29.27% (or
194,447 acres) of the acreage is agriculture. As #2,a8ere are 122 farms in Crawford
County with an average farm size2tf0acres129,791 acres dand in farms in Crawford
County are for cropland,5,888 acreare used for pasturelarntif, 976 acreare woodland, and
11,062 acreare for other uses. Crawford county has a total acreage of 664,320 acres.

Crawford County has approximately 647,680 acres of total land area, and 16,640 acres of water
area, with a population per square mile of 82.9 persons based on 2020 data e&timrestes]

areas make up approximately 25.2% of the county, while agriculture makes up approximately
29.27% of the total land area in Crawford County, and high density urban, low density urban,
water, transitional, resource extraction, quarries, and wetkaadsaccount for 2.6% of the land
area.

Systems

The specific systems in Crawford County must also be considered when discussing the
community characteristics. Food, water, and shelter are of primary concern when looking at a
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communityoés |Iifelines. As Crawford County 1is
spread over a wide geographic area. Specific grocery stores can be found in die City

Meadville, Saegertown Borough, Cochranton Bogh, City of Titusville,Pine Townshipand

Conneaut Lake BoroughVater in Crawford County is primarily provided by small, local water
authorities and public water suppliers. Local domestic water wells are also prevalent throughout
the entire community. Shelter features in Crad@fGounty during emergencies can include

municipal borough and township buildings and any buildings that are currently part of

emergency response and recovery planning for Crawford 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).

Crawford County Comprehensive Plan 2014.

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

The countywide Digital Flood Insurance Rate Maps (DFIRM) were used for all flood risk
analysis and estimation of loss. The Crawford County DFIRMs were approved and effective in
2013. The DFIRM database provides flood frequency and elevation informatobimuke flood
hazard risk assessment. Other Crawford County GIS datasets including road centerlines,
structures, and municipalities were utilized in conjunction with 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&A. 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 oélifnjuries, significant property damage, and/or

di sruption to commerceo ( NOAA, 2006). The <cl a
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based off of data collected from around the United States and the Commonwealth of
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 fallergnuitiple

categories, including but not limited to winter storm, ice storm, tornado, hurricane / tropical
storm, flooding, and flash flooding. Many of the events listed in the United States Storm Events
database can fall under multiple of these categohean effort to include a comprehensive list

of prior storm events for Crawford County, 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. Thidudes 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 provided by the

Crawford 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 available from the Crawford
County GIS Department. Some of the utilized data was downloadedHiePennsylvania

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 dissemination was disrupted due
to the Covid19 Pandemic in 2020 and 2021. Th&RQ@ensus 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.

The Crawford 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 Crawford County ALS Coverage Zones (EMS)
1 Crawford County BLS Coverage Zones (EMS)
1 Crawford County Boundaries
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Crawford County EHS Facilities

Crawford County Fire Department Coverage Zones
Crawford County Police Department Coverage Zones
Crawford County Site Structure Address Points
Crawford County Street Centerlines

Crawford County Tier Il Facilities

= =4 =4 4 -4 -

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

=

Crawford County Abandoned Mine Inventory
Crawford County Airports

Crawford County Bridges

Crawford County Community Lifelines

Crawford County Conventional Oil and Gas Locations
Crawford County Courthouse

Crawford County Dam Inventory

Crawford County Electric Substations

Crawford County Fire Departments

Crawford County Historic Buildings

Crawford County Historic Streams

Crawford County Hospitals

Crawford County Large Watersheds

Crawford County Levee Area

Crawford County Levee Centerlines

Crawford County Slope Products

Crawford County Tornado Impacted Municipalities
Crawford County Traffic Information

Crawford County Unconventional Oil and Gas Locations
Crawford County Wildland Urban Interface (WUI)
Crawford County Zip Codes

= =4 4 4 -5 4 -5 -9 -4 -9 -9 -9 -9 -9 -9 -9 -9 -9 -9 -2
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Figure 2 - Crawford County Basemap
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Crawford County Community Lifelines
Crawford County, Pennsylvania

Legend

|:| Crawford County Boundary

[ ] crawford County Municipalities
:l Crawford County Adjacent Counties

——— Crawford County Major Roads: Interstate 79

Crawford County Major Roads: State Roads

Municipalities: Municipalities Continued:

1. Athens Township
2. Beaver Township
3. Bloomfield Township
4. Blooming Valley Borough
5. Cambridge Township
6
7
8
9

. Richmond Township
. Rockdale Township
. Rochdale Township
. Rome Township

. Sadsbury Township

. Cambridge Springs Borough 31. Saegertown Borough
. Centerville Borough 32. South Shenango Township
. Cochranton Borough 33. Sparta Township
. Conneaut Township 34. Spartansburg Borough
10. Conneaut Lake Borough 35. Spring Township
11. Conneautville Borough 36. Springboro Borough
12. Cussewago Township 37. Steuben Township
13. East Fairfield Township 38. Summerhill Township
14. East Fallowfield Township 39. Summit Township
15. East Mead Township 40. City of Titusville
16. Fairfield Township 41. Townville Borough
17. Greenwood Township 42. Troy Township
18. Hayfield Township 43. Union Township
19. Hydetown Borough 44 . \Venango Borough
20. Linesville Borough 45. Venango Township
21. City of Meadville 46. Vernon Township
22. North Shenango Township 47. Wayne Township
23. Oil Creek Township 48. West Fallowfield Township
24. Pine Township 49. West Mead Township
25. Randolph Township 50. West Shenango Township
51. Woodcock Borough
52. Woodcock Township

Source: Crawford County ﬁ2024 , PASDA (2023)
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Figure 3 - Crawford County Watersheds
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Figure 4 - Crawford County Population Density
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Figure5 - Crawford County Land Use
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3. Planning Process

3.1. Update Process and Participation Summary

The Crawford County Hazard Mitigation Plan update began September 20, 2023. The Crawford
County Commissioners were able to secure a hazard mitigation grant to start the process. The
Crawford County Department of Public Safety was identified as the |leadyafye the

Crawford County Hazard Mitigation Plan update. The planning process involved a variety of key
decision makers and stakeholders within Crawford County. Crawford County immediately
determined that the utilization of a contracted consulting ageoajd be necessary to assist

with the plan update process. MCM Consulting Group, Inc. was selected as the contracted
consulting agency to complete the update of the hazard mitigation plan. The core hazard
mitigation team, which was referred to as therstgecommittee, included officials from the
Crawford County Department of Public Safety and MCM 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 |l vamnrdaazéasr dAIMi ti 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, Inc. assisted Crawford County Department of Public Safety in
coordinating and leading public involvement meetings, local planning team meetings, analysis,
and the writing of the updated HMP. The Crawford County Local Planning Teah) ywdtked

closely with MCM in the writing 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 eachmgesinducted 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 Crawford County Local Planning Team and staff. At each of the public
meetings, respecting the importance of local knowledge, mundafiiahls were strongly

encouraged to submit hazard mitigation project opportunity forms, complete their respective
portions of the capabilityés assessment and
mitigation plan. Crawford County will continue work with all local municipalities to collect

local hazard mitigation project opportunities.

The HMP planning process consisted of:
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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.

1 Plan adoption at a public meeting of the Crawford County Board of Commissioners.

1 Plan submission to FEMA and PEMA.

The 2025 Crawford County HMP was completed in December 2024. 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
recmmended format. The 2025 Crawford County HMP combined dam 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 Crawford County Hazard Mitigation Plan update was led by the Crawford County
Steering Committee. The Crawford County Steering Committee provided guidance and
leadership for the overall project. The steering committee assisted MCM Consulting IBcoup,
with dissemination of information and administrative taSksle7 1 Steering Committee
outlines the individuals that comprised this team.

Table7 - Steering Committee

Crawford County Hazard Mitigation Plan Update Steering Committee
Name Organization Position
Allen Clark Crawford County Department of Publi¢ EMA Coordinator
Safety
Crawford County Department of Publi¢ Operations and
Don Bovard - .
Safety Training Officer
Tracey Crawford Crawford County Conservation Distric] District Manager
Zack Norwood Crawford County Planning Director
Michael Rearick MCM Consulting Group, Inc. Director of Operations
Daniel Becker MCM Consulting Group, Inc. Consultant
Alyssa Rusnock MCM Consulting Group, Inc. Project Coordinator
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Crawford County Hazard Mitigation Plan Update Steering Committee

Name Organization Position
Adam Leister MCM Consulting Group, Inc. Senior Consultant
Valerie Zents MCM Consulting Group, Inc. Senior Consultant
Ashley Day MCM Consulting Grouplnc. Project Coordinator

In order to represent the county, the Crawford County Steering Committee developed a
diversified list of potential local planning team (LPT) members. Members that participated in the
2020 hazard mitigation plan were higleigcouraged to join the 2025 team. The steering
committee then provided invitations to the prospective members and provided a description of
duties to serve on the LPT. The invitations for members of the LPT were disseminated by the
Crawford County Departnme of Public Safety utilizing letters, email, and telephone calls. The
LPT worked throughout the process to plan and hold meetings, collect information, and conduct
public outreach.

The stakeholders listed rable81 Local Planning Tearserved on the 2025 Crawford 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 teammi®ers were presented with an email invitation
prior to the local planning team kickoff meeting on 10/31/2023. Those invitation letters for the
local planning team are included in Appendix SupportDocumentation of this hazard
mitigation plan update.

Individualsrepresenting 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.

Table8 - Local Planning Team

Crawford County Hazard Mitigation Plan Local Planning Team

Invitation Date

Name Organization Position .
(email)

Eric Henry Crawford County Commissioner October 6, 2023
Francis _

Weiderspahn Crawford County Commissioner October 6, 2023
Chris Soff Crawford County Commissioner October 6, 2023
Allen Clark Crawford County Public Safety | EMA Coordinator October 6, 2023
Don Bovard Crawford County Public Safety 8fp;ﬁ:r:rtlons & Training October 6, 2023
Greg Beveridge | Crawford County Public Safety | PublicSafety Director | October 6, 2023
Zach Norwood | Crawford County Planning Director October 6, 2023
Joe Galbo llI Crawford County Assessment Director October 6, 2023

Crawford County Conservation
District

Tracey Crawford District Manager October 6, 2023

Produced by MCM Consulting Group, Inc. Page- 41



Crawford County, Pennsylvania
2025 Hazard Mitigation Plan

Crawford County Hazard Mitigation Plan Local Planning Team

Name

Organization

Position

Invitation Date
(email)

Brian Pilarcik

Crawford County Conservation
District

Watershed Specialist

October 6, 2023

Andrew Parkin

Crawford County GIS

GIS Manager

October 6, 2023

David Amy

Crawford County GIS

GIS Technician

October 6, 2023

Brian Mesaros

Erie County PubliGafety

EMA Coordinator

October 6, 2023

Ken McCorrison

Warren County Public Safety

Public Safety Director

October 6, 2023

Mike Fitchet

Ashtabula County Public Safety

EMA Coordinator

October 6, 2023

Frank Jannetti

Mercer County Public Safety

Public Safety Director

October 6, 2023

Economic Progress Alliance of

Jim Becker Executive Director October 6, 2023
Crawford County
Meadville Housing Authority October 6, 2023
Marisa Lines gggﬁ?yWay of Western Crawforg Director October 6, 2023
Stacey Ross Titusville United Way Director October 6, 2023
Emergency
Charles Hughes PA Emergency Manageme;nt Management October 6, 2023
Agency- Western Area Office Specialist

Connie Mclintyre

Associated Charities Titus

Executive Director

October 6, 2023

Rose Hilliard Women's Services Medical Advocate October 6, 2023
Sue Watkins Crawford County Human Servicq Director October 6, 2023
Lynn McUmber | CHAPS Director October 6, 2023
Mark Weindorf | ARC of Crawford County Executive Director October 6, 2023
Krista Geer Active Aging Executive Director October 6, 2023
Paul Wotus PA 2-1-1 NW Database Coordinaton October 6, 2023

Christa Lundy

Meadville- Western Crawford
County Chamber of Commerce

Executive Director

October 6, 2023

Emily Altomare

Titusville Area Chamber of
Commerce

Executive Director

October 6, 2023

Sue Anderson

Dog Therapy

Coordinator

October 6, 2023

Suzy Quinn

PA Human Services Licensing

October 6, 2023

Jason Nesbitt

Center for Family Services

Executive Director

October 6, 2023

Heather Palm

PA Department of Agriculture

State Veterinarian

October 6, 2023

Sarah Yurisic

PA Department of Agriculture

Domestic Animal
Health Inspector

October 6, 2023

US Department of Agriculture District
Jody Lasko NRCS Conservationist October 6, 2023
Brook Tolbert PA Fish and Boat Commission Waterways October 6, 2023

Conservation Officer

Jay Lindemuth

PA DCNR- Forestry

Fire Forester

October 6, 2023

Erin Blood

US Department of Agriculture
NRCS

County Executive
Director

October 6, 2023

Ruth Thompson

ANNA Shelter

Founder

October 6, 2023
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Crawford County Hazard Mitigation Plan Local Planning Team

Name

Organization

Position

Invitation Date
(email)

Sue Gionti

Penn State ExtensierCrawford

Administrative
Assistant

October 6, 2023

Scott Sjolander

Penn State ExtensierCrawford

Extention Educator
Urban and Community
Forestry

October 6, 2023

Paula Lucas

Penn State ExtensierCrawford

Extention Educator
4-H Youth
Development

October 6, 2023

Cecile Stelter

PA DCNR- Forestry

Forest District

October 6, 2023

Manager
Mark Lewis PA DCNR- Forestry Forester October 6, 2023
Doug Hering County Beef/Dairy Chairman October 6, 2023

Dustin Wyant

PA DEP

Emergency Response
Program Manager

October 6, 2023

Justin Rogers

PA DEP

October 6, 2023

Cathy McCracker

Greenleaf Corporation

EHS Coordinator

October 62023

Tom Waterloo

Vitro Meadville Flat Glass

Engineering and
Maintenance Manage

October 6, 2023

Sharon Levkus

Parker LORD- Saegertown

EHS Manager

October 6, 2023

Chauncey Miller

Parker LORD- Cambridge
Springs

EHS Manager

October 6, 2023

Eric Mosbacher

PA DEP

West Nile Virus
Coordinator

October 6, 2023

Brian Feist

McCutcheon Enterprises, Inc.

Emergency Response
Coordinator

October 6, 2023

Dawn Mosbacher|

PA Department of Health

Community Health
Nurse

October 6, 2023

Bill McClincy

EMMCO West, Inc.

Executive Director

October 6, 2023

Terry Beck

Meadville Medical Center

Radiology Manager

October 6, 2023

Scott Beach

Titusville Area Hospital

Facilities Manager

October 6, 2023

Director of Campus

Tom Perry Meadville Medical Center Safety October 6, 2023
Eric Henry Meaqlvnle Area Ambulance Owner October 6, 2023
Service
Melinda Northern Tier Healthcare Healthcare Coalition
Carbaugh Coalition Coordinator October 6, 2023
Scott Schell Crawford County Coroner Coroner October 6, 2023
Alison Piatt Crawford County Coroner Assistant to the October 6, 2023
Coroner

Stephanie Ace

Crawford County Emergency
Behavioral Health

Mental Health
Program Specialist

October 6, 2023

Michael Jung

Salvation Army

Ministry Associate

October 6, 2023

Michael Reimer

Salvation Army

Regional Director

October 6, 2023
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Name

Organization

Position

Invitation Date
(email)

Andrew Tomer

Salvation Army

Assistant Director of
Emergency Services

October 6, 2023

Geoffrey American Red Cross Disaster Services October 6, 2023
Domowicz Program Manager
Sue Watkins Crawford County Human Servicq Director October 6, 2023

Devon Heberling

PA Department of Human
Services

Director, Bureau of
Administrative

October 6, 2023

Services
Dustin LeGoullon| Titusville Fire Department Public Safety October 6, 2023
Commissioner
PatWiley Meadville Fire Department Fire Chief October 6, 2023
Bob Winters US DHS CISA Protective Security | 4 oher 6, 2023
Advisor
Joe Arnett US Army Corps of Engineers Park Ranger October 6, 2023
Dave Powers Crawford County Sheriff Sheriff October 62023
. : Sergeant Station
Adam Blashock | PA State Police Meadville Commander October 6, 2023
Tad Acker Car_nbrldge Springs Borough Police Chief October 6, 2023
Police Department
. Sergeant Station
Matthew Bly PA State Police Corry Commander October 6, 2023
Scott White US Army Reserve ﬁg}g?and Sergeant October 6, 2023
Christopher : Captain-
Repin PA Army National Guard Operations/Training October 6, 2023
Anthony Crawford County Veterans Director October 6, 2023
Digiacomo Services
Dale Johnston Crawford County SCUBA Team | President October 6, 2023
Matt Scowden EMMCO West, Inc. EMS_M_ed|cal Systems October 6, 2023
Specialist

Crawford Division

Tracy Labow CATA October 6, 2023
Manager

Bill Jones CATA October 6, 2023
Assistant District

Aaron Fox PennDOT Executive of October 6, 2023
Maintenance

Ryan Wescoat | PennDOT Maintenance Manage| October 6, 2023

Matt Semian PennDOT Highway Equipment October 6, 2023
Manager

Jason Warner PennDOT Ser_nor Highway October 6, 2023
Maintenance Manage

Travis Mitcham | PennDOT Assistant Highway October 6, 2023

Maintenance Manage
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Name

Organization

Position

Invitation Date
(email)

Adam Reddinger

PennDOT

Assistant Highway
Maintenance Manage

October 6, 2023

David Dickson

PENNCREST School District

Director of Facilities
andTransportation

October 6, 2023

Tom Washington

Crawford Central School District

Superintendent

October 6, 2023

Director of Buildings,

Matthew Tarr Crawford Central School District| Grounds, and October 6, 2023
Transportation

Eéeepbr;srle Titusville Area School District Superintendent October 6, 2023

John Cowan Titusville Area School District Director of Buildings October 6, 2023

and Grounds

Tracy Reiser

Jamestown Area School District

Superintendent

October 6, 2023

Mike Munsee

Corry Area School District

Director of Buildings
and Grounds

October 6, 2023

Jarrin Sperry

Conneaut School District

Superintendent

October 6, 2023

Frank Kimmel

Conneaut School District

Director of Buildings
and Grounds

October 6, 2023

Mark Phelan CrawfordCounty Maintenance Director October 6, 2023
Mike Goss Port Meadville Airport Airport Manager October 6, 2023
Neil Fratus Titusville Municipal Airport City Manager October 6, 2023
Rick Bridge Anderson Bus October 6, 2023
Greg Palmer CanadiarNational RR Dangerous Goods October 6, 2023

Officer

Chris Hunsicker

Norfolk Southern RR

Regional Manager
Environmental
Operations

October 6, 2023

Assistant Vice

Kylie . Western NY & PA RR President and General October 6, 2023
McLaughlin

Manager
BenDutchess AT&T First Net Senior Client October 6, 2023

Solutions Executive

Chuck Evanoff

First Energy

October 6, 2023

Regional External

Ben Wagner First Energy SW Affairs Consultant October 6, 2023

Keri Fleet NW Rural Electric Director of Human | 4 per 6, 2023
Resources

Joe Bernier NW Rural Electric Superintendent October 6, 2023
Director of

Amy Wellington

NW Rural Electric

Communications

October 6, 2023

Jacob Specht

National Fuel

Damage Prevention

Supervisor

October 6, 2023
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Invitation Date

Name Organization Position (email)
Scott Kerr National Fuel Emergency Responsg October 6, 2023
Coordinator
Mike Young National Fuel President October 6, 2023
: . Field Operations
Billy Raymond National Fuel Supervisor October 6, 2023
Casey Christie | Tennessee Gas Pipeline Operations Supervisol October 62023

Nick Greenawalt

NWS Cleveland

Meteorologist

October 6, 2023

Freddie Zeigler

NWS Cleveland

Warning Coordination
Meteorologist

October 6, 2023

Amanda Bruce | MMC WIC Program Director October 6, 2023
Angela Gerics Bethany Christian Services Post _Pe_rmanency October 6, 2023
Pregnancy Specialist

Angela Morton

Hamot Health Foundation/UPMC
Safe Harbor

Consortium Director

October 6, 2023

Annette Wilkins

The Special Kids NetworkElks

Coordinator

October 6, 2023

Becky Pears

Crawford CountyDrug and
Alcohol Commission

Prevention Specialist

October 6, 2023

Becky Seigworth

Bethany Christian Services
Pregnancy

Pregnancy Counselor

October 6, 2023

Beth Mallory

Bethesda Children's Home

Director

October 6, 2023

Brian Pilarcik

CrawfordCounty Conservation

Watershed Specialist

October 6, 2023

Brittany Eiler

Crawford County Drug & Alcohol
Executive Commission

Drug and Alcohol
Treatment Specialist

October 6, 2023

Caitlin Bartic Center for Family Services Supervisor October 6, 2023
Carrie Dinsmore | MMC WIC Program Director October 6, 2023
Caryl Waggett Allegheny College Healthy Director October 6, 2023

HomesHealthy Children

Christian Smith

Early Learning Resource Center
WIC

October 6, 2023

Cindy Schick

PA State Police

PublicInformation
Officer

October 6, 2023

Conni Calfo

Crawford County Human Service

Program Specialist

October 6, 2023

Dave Powers

Crawford County Sheriff

October 6, 2023

Donna Johnson

ARC of Crawford, Warren, &
Forest Counties

October 6, 2023

Emily Chase

Families First Early Head
Start/CSVC

October 6, 2023

Erin Hanna

Bayada Pediatrics

October 6, 2023

Jaime McGuire

AmeriHealth Carita Pennsylvanig

October 6, 2023

Jamie McKalip

Meadville Medical Center
Pediatrics

October 6, 2023

Jan Anderson

NW District PA Dept. of Health

October 6, 2023
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Organization

Position

Invitation Date
(email)

Jayme Ferry

October 6, 2023

Jessica Glenn

IUS5 ELECT Program

October 6, 2023

Jessie CcC Drl_Jg & Alcohol Executive October 6, 2023
Brocklehurst Commission
Jill Staaf Meadville FireDepartment October 6, 2023

Joe Barnhart

Crawford County Human Service

October 6, 2023

John Hartnett

Not One More / NWPA

October 6, 2023

Joshua Kaufer

PennDOT Safety Press Officer

October 6, 2023

NW PA Region Medical Reserve

Joy Henry October 6, 2023
Corps

Julia Covert cC D“.Jg & Alcohol Executive October 6, 2023
Commission

Kelly Lucas Children Health Network October 6, 2023

Kelly Schreck

Families First Early Head
Start/CSVC

October 6, 2023

Kelly Schwab CC HumanServices October 6, 2023
Kerry Risco Penn State Shenango October 6, 2023
Kim Schell Titusville Area Hospital Vice President Patient October 6, 2023

Services/CNO

Leah Endres

Crawford County Drug and
Alcohol Commission

October 6, 2023

Lee Scandinaro

CC System of Care, MARC,
Meadville Neighborhood Ctr

October 6, 2023

Lisa Snyder

NW District PA Dept. of Health

October 6, 2023

Mary Lakari

PA Chapter American Academy
of Pediatrics

October 6, 2023

Melisaa Knapp

Families First Early Head
Start/CSVC

October 6, 2023

Missy Winkler

Women's Services

October 6, 2023

Nicolas Mogel

Meadville Police Department

October 6, 2023

Pamela Smith

Crawford County Sheriff

October 6, 2023

Paula Di Gregory

Tobacco & Nicotine Services
Coordinator

October 6, 2023

Raymond Ferry

Independent Consumer Advocat

October 6, 2023

Rosamond Learn

Fairview / Fairmont Outreach
Center

October 6, 2023

Rose Hilliard

Women's Services

October 6, 2023

Sara Watson

Families First Early Head
Start/CSVC

October 6, 2023

Sarah Miller

Fairview / Fairmont Outreach

Center

October 6, 2023
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Stacey Walbridge gethany Christian Services October 6, 2023
regnancy
Stacie Hiott Meadville Family YMCA October 6, 2023

Stephanie Nye

Women'sServices

October 6, 2023

Tori Gatto

Meadville Medical Center
Trauma

October 6, 2023

Jen Brancho

Buffalo District US Army Corps
of Engineering

Biologist / Planner

October 6, 2023

Laura Ortiz

Buffalo District US Army Corps
of Engineering

Emergency Manager

October 6, 2023

Patricia Usher

Pittsburgh District US Army
Corps of Engineering

Planner

October 6, 2023

Emily Houdeshell

Pennsylvania Emergency

Acting State NFIP

October 6, 2023

Management Manager
Matthew . .
McCullough FEMA Region Il Community Planner | October 6, 2023
Shelby Clark Pen_nsylvanla Dept. of_ Coastgl Resource October 6, 2023
Environmental Protection Coordinator
Anthor_ly Pittsburgh Dl_strlct _US Army Planner October 6, 2023
Schneider Corps of Engineering

Angela Lindgren

PA Game CommissionHigh
Hazard Dam

Civil Engineer

October 6, 2023

Joseph Premozix

US Army Corps of Engineers
Pittsburgh District

Dam Safety Program
Manager

October 6, 2023

Don Henderson

Vernon Township Water
Authority

Water Operator

October 6, 2023

John Winkler

Vernon Township Sanitary
Authority

Plant Manager

October 6, 2023

Craig Schlosher

Connneautville Water System

Water Operator

October 6, 2023

Mike Malone Springboro Area Water Authority Operator October 6, 2023

Mike Kelly Bloomfield Township Sewer | 0 ¢o October 6, 2023
Authority

Ken Dine Cambridge Springs Borough Water I_Dlant October 6, 2023
Water Department Supervisor

Lewis Walker Conneaut Lake Joint Municipal Manager October 6, 2023

Authority

Kevin McGrath

Linesville Borough Municipal
Authority

Water Superintendent

October 6, 2023

Linesville Pine Joint Municipal

Dan Whalen Authority Operator October 6, 2023
Robert . : .

. Meadville Area Water Authority | Project Manager October 6, 2023
Harrington
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Invitation Date
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Robert Morrow

Municipal Authority of Conneaut
Lake Borough

Superintendent

October 6, 2023

Northwest Crawford County

Susan Warner ! Secretary October 6, 2023
Sewer Authority

Adam Foreman | Saegertown Area Sewer Authori] Operator October 6, 2023

Scott Brown Titusville City PublicWorks Director October 6, 2023

Department

Kimberly Mourer

Meadville Area Sewer Authority

Executive Director

October 6, 2023

Buffy Kornman

North and South Shenango Joini
Municipal Authority

Business Manager

October 6, 2023

Leslie Burton AthensTownship Secretary October 6, 2023
Brenda Braden | Beaver Township Secretary October 6, 2023
Karen Brozell Bloomfield Township Secretary October 6, 2023
5\;;1 O(I;ﬁ Jo Blooming Valley Borough Secretary October 6, 2023
Debra Merritt CambridgeT ownship Secretary October 6, 2023
Sandra Pude Cambridge Springs Borough Borough Manager October 6, 2023
Gina Thomas Centerville Borough Secretary October 6, 2023
Susan Armburgern Cochranton Borough Borough Manager October 6, 2023
Telce Varee Conneaut Township Secretary October 6, 2023
Christine Morian | Conneaut Lake Borough Secretary October 6, 2023
Deana Seitz Conneautville Borough Secretary October 6, 2023
Allen Clark Conneautville Borough Mayor October 6, 2023
Deborah Acker | Cussewago Township Secretary October 6, 2023
Lori Guianen East Fairfield Township Secretary October 6, 2023
Donna Kean East Fallowfield Township Secretary October 6, 2023
Amy Prenatt East Mead Township Secretary October 6, 2023
Amanda Allen Fairfield Township Secretary October 6, 2023
Brenda Braden | Greenwood Township Secretary October 6, 2023
i/lecncnllyf/?r:on 4s | Hayfield Township Secretary October 6, 2023
Patricia Myer Hydetown Borough Secretary October 6, 2023
Amanda Harper | Linesville Borough Secretary October 6, 2023
Maryann Meadville City City Manager October 6, 2023
Menanno

Donna Kean North Shenango Township Secretary October 6, 2023
April Averill Oil Creek Township Secretary October 6, 2023
Anne Blood Pine Township Secretary October 6, 2023
Joi Fultz Randolph Township Secretary October 6, 2023
Rhonda Phillips | Richmond Township Secretary October 6, 2023
Jill Reese Rockdale Township Secretary October 6, 2023
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Ellzabeth Rome Township Secretary October 62023
onovan
Rose Mumau Sadsbury Township Secretary October 6, 2023

Chuck Lawrence

Saegertown Borough

Borough Manager

October 6, 2023

Rebecca Andrew| South Shenango Township Secretary October 6, 2023
Chris Jewell Sparta Township Secretary October 6, 2023
Amanda Slaney | Spartansburg Borough Secretary October 6, 2023
Shelby Field Spring Township Secretary October 6, 2023
Tiffany McCray | Springboro Borough Secretary October 6, 2023
Tina Kuhns Steuben Township Secretary October 6, 2023
'I?/Irlocllrlilvr\;londs Summerhill Township Secretary October 6, 2023
Robert Moore Summit Township Secretary October 6, 2023
Neil Fratus Titusville City City Manager October 6, 2023
Leslie Battin Townville Borough Secretary October 6, 2023
Joy Strain Troy Township Secretary October 6, 2023
Roxie Fucci Union Township Secretary October 6, 2023
Tiffany McCray | Venango Borough Secretary October 6, 2023
Mary Lou Venango Township Secretary October 6, 2023

SchulerKarr

Robert Horvat

Vernon Township

Township Manager

October 6, 2023

Mary Kennedy | Wayne Township Secretary October 6, 2023
Brenda Braden | West Fallowfield Township Secretary October 6, 2023
Jill Dunlap West Mead Township Secretary October 6, 2023
I(\:/IacrEnlﬁaney West Shenangdownship Secretary October 6, 2023
Sharron Diley Woodcock Borough Secretary October 6, 2023
Renee Hayes Woodcock Township Secretary October 6, 2023
Emergency
Gary Rankin Athens Township Management October 6, 2023
Coordinator
Emergency
JerryKalkbrenner| Bloomfield Township Management October 6, 2023
Coordinator
Emergency
David Birchard | Cambridge Township Management October 6, 2023
Coordinator
Emergency
Patrick Mahon Cambridge Springs Borough Management October 62023
Coordinator
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Peter Collins

Centerville Borough

Emergency
Management
Coordinator

October 6, 2023

Jerry Vettorel

Cochranton Borough

Emergency
Management
Coordinator

October 6, 2023

John Treacy

Conneaut Lake Borough

Emergency
Management
Coordinator

October 62023

Cathy McCracker

Cussewago Township

Deputy EMC

October 6, 2023

Martin Jones

East Fairfield Township

Emergency
Management
Coordinator

October 6, 2023

Jack Mahoney

Hayfield Township

Deputy EMC

October 6, 2023

Donald Sutter

Randolph Township

Emergency
Management
Coordinator

October 6, 2023

William Taylor

Richmond Township

Emergency
Management
Coordinator

October 6, 2023

Terry Long

Spartansburg Borough

Emergency
Management
Coordinator

October 6, 2023

Peter Collins

Steuben Township

Emergency
Management
Coordinator

October 6, 2023

Michael
Wonderling

Titusville City

Emergency
Management
Coordinator

October 6, 2023

Justin Sullivan

Townville Borough

Emergency
Management
Coordinator

October 6, 2023

Jim Walsh

Venango Borough

Emergency
Management
Coordinator

October 6, 2023

Ralph Eakin

Venango Township

Emergency
Management
Coordinator

October 6, 2023

Steve Hastings

Wayne Township

Emergency
Management
Coordinator

October 6, 2023
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Emergency

Adam Valesky West Fallowfield Township Management October 6, 2023
Coordinator
Emergency

Robert Shartle | West Mead Township Management October 6, 2023
Coordinator

David Ross Woodcock Borough Deputy EMC October 6, 2023

Daniel Norton Woodcock Township Deputy EMC October 6, 2023
Emergency

Tim Latta Lakeland Area Joint EMA Management October 6, 2023
Coordinator
Emergency

Tom Stewart Northwest Crawford County EM4 Management October 6, 2023
Coordinator

Jennifer Galdon October 6, 2023

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 respectp@tions of the capability assessment, review and
eventually adopt the muljurisdictional HMP.Table9 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, signsheets,
presentation slides, and other documentation is in Appendix C.

The draft plan was made available for public review on Septenshb@024. The draft was
advertised on Crawford Countyés soci al medi a
Crawford County website at: https://www.crawfordcountypa.net/PublicSafety/Pages/home.aspx

The public comment period remained open until October 27, 2024. All public comments were
submitted via an online survey or in writing to Allen Clark the Crawford County Emergency
Management Coordinator. Public commenting was available during the publicesdrperiod

via a Survey Monkey link that was advertised on the county website and social media pages. No
public comments were received for this planning period, so no comments are included in
Appendix C of this hazard mitigation plan update.
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Table9 - HMP Process Timeline

Crawford County HMP Process Timeline

Date Meeting Description
Crawford County This meeting was used to determine individuals to in
09/20/2023 Hazard Mitigatiqn to t_he local planning team and to review the draft
Steering Committee | project schedule.
Kickoff Meeting
This meeting was used to review the project schedul
Crawford County and discuss roles and responsibilities for the hazard
10/31/2023| Local Planning Team mitigation plan. Initial worksheets were introduced ar
Kickoff Meeting reviewed (Hazard 1D, capability assessments, projeg
opportunity, and NFIP survey).
This meeting was used to review the project schedul
Municipality Kickoff aqql dis_cuss roles and respc_)nsibilities fo_r_the hazard
10/31/2023 Meetings mitigation plan at the municipal level. Initial workshe
were introduced and reviewed (Hazard 1D, capability,
assessment, project opportunity, arfeliNsurvey).
This meeting was used to review the project schedul
Ad Hoc Municipality an_ql dispuss roles and respc_)nsibilities fo.r.the hazard
11/20/2023 Meeting mitigation plan at the municipal level. Initialorksheets
were introduced and reviewed (Hazard ID, capability,
assessment, project opportunity, and NFIP survey).
This meeting was used to discuss the results of the
Local Planning Team initial documentation request. Selection of hazards fc
12/13/2023| Meetingi Risk the 2025 hazard mitigation plan was conducted. Ris}
Assessment factor scores were also updated based on changing
conditions in Crawford County since the 202BIPI.
Local Planning Team This meeting was used to develop the capability
04/03/2024| Meetingi Capability | assessment section of the 2025 HMP. Plans were
Assessment reviewed and integration discussed.
Local Planning Team This meeting was used to review the goals and
06/26/2024| Meetingi Mitigation | objectives from the 2020 plan, as well as the mitigati
Strategy actions.
Draft risk assessmen This mee_ting was used to pro_vide the public an _
06/26/2024 . . opportunity to view the draft risk assessment portion
public presentation the HMP.
Local Planning Team This meeting was used tontinuethe review of the
07/18/2024| Meetingi Mitigation | 2020 mitigation actions, as well as to develop the go

Strategy

objectives, and actions of the 2025 plan.
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Crawford County HMP Process Timeline
Date Meeting Description
, This meeting was used to finalize the review of
Local Planning Team mitigation goals and objectives, and to continue the
07/24/2024| Meetingi Mitigation : Y ' .
Strategy review of the 2020 mitigation action p_Ian during the
development process of the 2025 action plan.
Local Planning Team This meeting was used to continue the development
07/31/2024| Meetingi Mitigation | the 2025 mitigation action plan.
Strategy
Local Planning Team This meeting was used to finalize the 2025 mitigatiof
08/14/2024| Meetingi Mitigation | action plan and to complete an evaluation and
Strategy prioritization of all 2025 mitigation actions.
Draft plan public This mee_ting was offered to provide the_p_ubli_c an
09/25/2024 . opportunity to review the draft hazard mitigation plan
presentation N . :
initiating a 30 day public comment period.
3.4. Public and Stakeholder Participation

Crawford 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 Crawford County website. Copies of those advertisamantéppendix C.
Municipalities and other county entities were invited to participate in various meetings and
encouraged to review and update various worksheets and surveys. Copies of all meeting agendas,
meeting minutes and sign sheets are located 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 encouraged to review hazard mitigation related items

with other constituents locat@a the municipality like businesses, academia, private and

nonprofit interests.

The tools listed below were distributed with meeting invitations, provided directly to
municipalities for completion and return to the Crawford County Department of Public Safety or
at meetings to solicit information, data, and comments from both locatipalities and other

key stakeholders. Responses to these worksheets and surveys are available for review at the
Crawford County Department of Public Safety.

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 atlommunities to evaluate
hazards not previously profiled using the Pennsylvania Standard List of Hazards.

2. Capability Assessment SurveyCollects information on local planning, regulatory,
administrative, technical, fiscal, and political capabilities that can be included in the
countywide mitigation strategy.
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3. Municipal Project Opportunity Forms and Mitigation Actions : Copies of the 2020
mitigation opportunity forms that were included in the current HMP were provided to the
municipalities for review andmendment. These opportunities are located in Appendix
G. The previous mitigation actions were provided and reviewed at update meetings. New
2025 municipal project opportunity forms are included as well, located in Appendix G.

In an effort to capture public input, the Crawford County LPT held in person meetings and
offered online surveys. Members of the public were also encouraged to contact Crawford
County Department of Public Safety or MCM Consulting Group, Inc. with any emntshor
guestions regarding this update. Any public comment that was received during public meetings
or during the draft review of the plan were documented and included in the plan. Copies of
newspaper public meeting notices, website posted public native@®ther correspondence are
included in Appendix C of this plan.

Crawford County invited all contiguous counties to review the 2025 draft hazard mitigation plan.
A letter was sent to the emergency management coordinator in Erie, Warren, Venango, and
Mercer counties in Pennsylvania. Copies of these letters are includg@gpéndix C Support
Documentation.

35. Multi -Jurisdictional Planning

Crawford County used an open, public process to prepare this HMP. Meetings and letters to
municipal officials were conducted to inform and educate them about hazard mitigation planning
and its local requirements. Municipal officials provided informatidateel to existing codes and
ordinances, the risk and impacts of known hazards on local infrastructure and critical facilities
and recommendations for related mitigation opportunities. The pinnacle to the municipal
involvement process was the adoption @f fimal plan Table107 Municipality Worksheets,

Surveys, and Forms Participatioaflects the municipalities participation by completing
worksheets, surveys, and forms.

Table10- Municipality Worksheets, Surveys, and Forms Participation

Crawford County HMP Worksheets, Surveys, and Forms Participation
Risk
Assessment Hazard
Capability Hazard Risk Mitigation
Municipality Assessment | Identification | NFIP Factor Opportunity
Survey and Risk Form Review
Evaluation and Updates
Worksheet
Athens Township X X X
Beaver Township X X X
Bloomfield Township X X X
Blooming Valley Borough X X X X 1 New
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Municipality

Capability
Assessment
Survey

Risk
Assessment
Hazard
Identification
and Risk
Evaluation
Worksheet

NFIP

Risk
Factor

Hazard
Mitigation
Opportunity
Form Review
and Updates

Cambridge Township

X

Cambridge Springs Borougl

Centerville Borough

1 New

Cochranton Borough

2 New

Conneaut Township

2 New

Conneaut Lake Borough

3 New

Conneautville Borough

Cussewagdownship

East Fairfield Township

East Fallowfield Township

East Mead Township

Fairfield Township

1 new

Greenwood Township

Hayfield Township

Hydetown Borough

Linesville Borough

Meadville, City of

North Shenango Township

Oil Creek Township

Pine Township

Randolph Township

Richmond Township

Rockdale Township

4 new

Rome Township

Sadsbury Township

Saegertown Borough

1 New

South Shenango Township

Sparta Township

Spartansburg Borough

Spring Township

Springboro Borough

XX XXX XK X XX XXX XX XXX X X X X XX XXX XX XXX X[ X

XX XXX X X XX XXX XX XXX X XX X XXX XXX X X X X[ XX

XX XX XXX XXX XX X X X XX XX XXX XX XX XX X X X X
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Crawford County HMP Worksheets, Surveys, and Forms Participation

Risk
Assessment Hazard
Capability Hazard Risk Mitigation
Municipality Assessment | ldentification | NFIP E Opportunity
; actor :
Survey and Risk Form Review
Evaluation and Updates
Worksheet
Steuben Township X X X X 1 New
Summerhill Township X X X
SummitTownship X X X
Titusville, City of X X X
Townville Borough X X X
Troy Township X X X
Union Township X X X
Venango Borough X X X
Venango Township X X X
Vernon Township X X X
Wayne Township X X X X 1 New
West FallowfieldTownship X X X
West Mead Township X X X 1 New
West Shenango Township X X X
Woodcock Borough X X X
Woodcock Township X X X X 1 New
Meadville Medical Center HVA
NorthernTier Healthcare HVA

The majority of the 5Inunicipalities within Crawford County adopted the 2020 Crawford
County Hazard Mitigation Plan as the municipal hazard mitigation plan. The goal of the
Crawford County Local Planning Team is to have 100% participation by municipalities in
adopting the 202&rawford 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
municipalities listed above have provided information to Crawford Gowhich 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
Crawford County risk assessment providedepth knowledge of the hazaraisd vulnerabilities

that affect Crawford County and its municipalities. This document uses-laazaltds approach

when evaluating the hazards that affect the county and the associated risks and impacts each
hazard presents.

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

The Crawford 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, dynamic development patterns and demogeagh&ocioeconomic 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&oecexample, 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 Crawford County Local Planning Team (LPT) reviewed and assessed the change in risk for
all natural and humaoaused hazards identified in the 2020 hazard mitigation plan. The
mitigation planning team then identified hazards that were outlined withiRehnsylvania

Hazard Mitigation Plan but not included in the 2020 Crawford County Hazard Mitigation Plan
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that could impact Crawford County. The team utilized the hazard identification and risk
evaluation worksheet that was provided by the Pennsylvania Emergency Management Agency.

The Crawford County Steering Committee met with municipalities and provided guidance on
how to complete the municipal hazard identification and risk evaluation worksheet. Most
municipalities in Crawford County returned a completed worksheet. This informaés

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 Crawford County assessment data to estimate loss to particular hazards. Risk factor was
then assessed to each of the twentg hazards utilizing the hazard prioritization matrix. This
assessment allows the county and its icipalities 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
42.1. Presidential and Gubernatorial Disaster Declarations

Tablel117 Presidential & Gubernatorial Disaster Declaratiamontains a list of all Presidential

and Gubernatorial disastéeclarations that have affected Crawford County and its

municipalities from 1955 through 2023, according to the Pennsylvania Emergency Management
Agency.

Tablell - Presidential & Gubernatorial Disaster Declaration

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
) Gubernatorial Proclamation of
February, 1974 Truckers Strike
Emergency
Gas Shortage / Severe . . .
January, 1977 Winter Weather Presidential Proclamation of Emergen
July, 1977 Flash Flood Presidential Disastdeclaration
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date Hazard Event Action
Gubernatorial Proclamation of
January, 1978 Heavy Snow
Emergency
February, 1978 Blizzard Gubernatorial Proclamation of
Emergency
June, 1981 Flash Flood Presidential Disaster Declaration
May, 1985 Tornado Presidential Disastdédeclaration
March, 1993 Blizzard Presidential Proclamation of Emergen
January, 1994 Severe Winter Storms Presidential Disaster Declaration
January, 1996 Flooding Presidential Disaster Declaration
June, 1996 Flooding Presidential Disastédeclaration
July, 1996 Flooding Presidential Disaster Declaration
rnatorial Proclamation of
December, 1998 Drought Gubernatorial Proclamation o

Emergency

September, 1999

Hurricane Floyd

Presidential Disaster Declaration

September, 2003

Hurricane Isabel/Henri

Presidential Disaster Declaration

August, 2003

High Winds and Heavy
Rain

Presidential Disaster Declaration

September, 2004

Tropical Depression Francg

Presidential Disaster Declaration

September, 2004

Tropical Depression lvan

PresidentiaDisaster Declaration

September, 2005

Hurricane Katrina

Presidential Proclamation of Emergen
- to render mutual aid and receive an
house evacuees

September, 2005

Hurricane Katrina

Gubernatorial Proclamation of

Emergency

. . Gubernatorial Proclamation of

September, 2006| Tropical Depression Ernes

Emergency

) ) rnatorial Proclamation of

April, 2007 Severe Winter Storm Gubernatorial Proclamation o
Emergency

) Gub torial Procl ti f

February, 2007 Regulations ubernatorial Froclamation o
Emergency

) rnatorial Proclamation of

February, 2007 Severe Winter Storm Gubernatorial Proclamation o
Emergency

. rnatorial Proclamation of

April, 2007 Severe Storm Gubernatorial Proclamation o
Emergency
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date Hazard Event Action
February, 2010 Severe Winter Storm Gubernatorial Proclamation of
Emergency
January, 2011 Severe Winter Storm Gubernatorial Proclamation of
Emergency
Severe Storms and Floodir Gubernatorial Proclamation of
August, 2011
(Leellrene) Emergency
) ) ) rnatorial Proclamation of
April, 2012 Spring Winter Storms Gubernatorial Proclamation o
Emergency
October, 2012 Hurricane Sandy Presidential Proclamation of Emergen
High Winds,
Thunderstorms, Heavy Gubernatorial Proclamation of
June, 2013 .
Rain, Tornado, and Emergency
Flooding
r rms, Torn ) . . .
October, 2013 Severe Storms, . oradoe Presidential Disaster Declaration
and Flooding
Extreme Weather, Utility | Gubernatorial Proclamation of Disast
January, 2014 .
Interruption Emergency
i Gubernatorial Proclamation of Disast
February, 2014 Severe Winter Storm
Emergency
February, 2014 Severe Winter Storm Gubernatorial Proclamation of Disast
January, 2015 Severe Winter Storm GubernatoriaProclamation of
Emergency
Gubernatorial Proclamation of
August, 2015 Severe Storms
Emergency
) rnatorial Proclamation of
January, 2016 Severe Winter Storm Gubernatorial Proclamation o
Emergency
March. 2017 Severe Winter Storm Gubernatorial Proclamation of
Emergency
.. .. Gubernatorial Proclamation of
January, 2018 Opioid Crisis u ! !
Emergency
Gubernatorial Proclamation of
August, 2018 Severe Weather u ! !
Emergency
January, 2019 Severe Winter Event Gubernatorial Proclamation of
Emergency
March, 2020 COVID-19 Pandemic | Presidential Proclamation of Emergen
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date Hazard Event Action
March, 2020 COVID-19 Pandemic Presidential Disaster Declaration

March, 2020 COVID-19 Pandemic Gubernatorial Proclamation of
Emergency

February, 2021 Severe Winter Event Gubernatorial Proclamation of
Emergency

April, 2021 Civil Disturbance Gubernatorial Proclamation of
Emergency

) ial Procl [ f

August, 2021 Hurricane Ida Gubernatorial Proclamation o
Emergency

Source: Pennsylvania Emergency Management Agency and Federal Emergency Management Agency

4.2.2. Summary of Hazards

The Crawford 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 planningdied de

that the 2025 plan should identify, profile, and analyze twsixthazards. These twenRgjx

hazards include all of the hazards profiled in the 2020 plan. The list below contains the hazards
that have the potential to impact Crawford County as ifileshthrough previous risk

assessments, the Crawford County Hazard Vulnerability Analysis and input from those who
participated in the 2025 HMP 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,
and landslides or debris flows. This hazard is of padrccibncern in Pennsylvania due to the
prevalence of farming and other watlpendent 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 catzamisquakes can affect

hundreds of thousands of square miles, cause damage to property measured in the tens of billions
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of dollars, result in loss of life and injury to hundreds of thousands of persons and disrupt the
social and economic functioning of the affected area.

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 shione 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 rapydSnow 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.

Hurricane/Tropical Storm

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

(in the Northern Hemisphere) and whose diameter averag@@ dfles 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 landsééds,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.
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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.

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 @inkholes 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, and>dilaetion.

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.
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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.

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 honaad® 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/ Levee 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 conseaxfudamdailures can
include property and environmental damage and loss of life.

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 leva&ife 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 propergnaage.

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
many of the other hazard profiles in this report. Both EMS and firecesriace challenges from

lack of funding and lower rates of volunteerism.
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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 saestgsntentional acts, or natural
hazards. When caused by natural hazards, these incidents are known as secondary events.

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 antibmbings; cybenattacks (computebased); and the use of chemical, biological,

nuclear, and radiological weapons. Cyh#tacks have become an increasingly pressing concern.
Cyberterrorism refers to acts of terrorism committed using computers, netwatkbganternet.

The most widely cited definition comes from D
Panel on Terrorism: ACyberterrorisméis genera
threats of attack against computers, networks, and tbemation 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 atleastcausen ough harm t o generate fearo.
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Transportation Accidents

Transportation accidents are technological 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 ofrlijig;ies, property and

environmental damage, and economic consequences.

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:

T 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 exampleg(dJSiiates
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).
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4.2.3. Climate Change

Impacts of Climate Change on Identified Hazards

Humans have become the dominant species on Earth and our society and influence is globalized.
Human activity such as the largeale consumption of fossil fuels andfdeestation has caused
atmospheric carbon dioxide concentrations to significantly iseraad a notable diversity of
species to go extinct. The result is rapid cl
extinction event approaching the level of a mass extinction (Barnosky et al., 2011; Wake &
Vredenburg, 2008). The correspondimggerof average atmospheric temperatures is intensifying

many natural hazards, and further threatening biodiversity. The effects of climate change on

these hazards are expected to intensify over time as temperatures continue to rise, so it is prudent
to beaware 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 with 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 risk of infectious
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 incredseg Avith 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 forestsultasg 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 activity than Crawford County in
the Eastern Uted States.

While it may seem counterintuitive considering the increased risk of drought, there is also an
increased risk of flooding associated with climate change (Section 4.3.3). Warmer temperatures
mean more precipitation will fall as rain rather than snow. Coetbinth the fact that warmer

air holds more moisture, the result is heavier and more intense rainfalls and dam and levee
failures. Similarly, winter storms are expected to become more intense, if possibly less frequent.
Climate change is also expecteddsult in more intense hurricanes and tropical storms. With

the rise of atmospheric temperatures, ocean surface temperatures are rising, resulting in warmer
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and more moist 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 categad/Ztaurricanes than before
(Trenberth, 2010).

Climate change is contributing to the introduction of new invasive species (Section 4.3.6). As
maximum and minimum seasonal temperatures change)ate species are able to establish
themselves in previously inhospitable climates where they have a ttvepsdvantage. 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 changes combat species 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 viiiigies 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
43.1.1 Location and Extent

While Pennsylvania is generally more wateh 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 to tle¢iceplf ground and

surface water. Droughts are regional climatic events, so when such an event occurs in Crawford
County, impacts are not restricted to the county and are often more widespread. The spatial
extent of the impacted area can range from Ipedlareas 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 thd,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 preci pit atsprmgandbstimme0. 060 oc
months. This value is derived from an average of ten years of mean annual precipitation data for
Crawford County. Rural farming areas of Crawford County are most at risk when a drought

occurs. A drought can create a significant finanoiaten for the community. Wildfires are

often the most severe secondary effect associated with drought. Wildfires can devastate wooded
and agricultural areas, structures near high wildfire loads, and farm production facilities, and
threaten natural resows. Prolonged drought conditions can have a lasting impact on the

economy and can cause major ecological changes, such as increases in scrub growth, flash
flooding, and soil erosion.

Longterm water shortages during severe drought conditions can have a significant impact on
agribusiness, public utilities, and other industries reliant on water for production services.
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Crawford County also has a growing agritourism business that would be threatenedteyrtong

drought.

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 limitadimidual water

consumption to achieve significant reductions in use. Under mandatory water usage restrictions
imposed by the commonwealth and/or local municipalities, procedures are provided for granting

of variances to consider individual hardships atmhemic dislocationsTable127 Drought
Preparation Phaseshows the FEMAdefined levels of drought severity along with suggested
actions, requests, and goals.

Table12- 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 b
Watch for drought government agencies,| conservation. 50 y
possibility. public water suppliers, '
water users, and the
public.
Coordinate a Continue
y voluntary water
response to Reduce shortagés .
Lo . 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. e :
use restrictions if
shortages.
needed.
Management of
operations to Support essential and | Possible
: o . Reduced
Drought regulate all high priority water useg restrictions on all water use b
Emergency| available resourcel and avoid unnecessary nonessential 15% ¥
and respond to uses. water uses. '
emergency.
Source: Pennsylvania Department of Environmental Protection, 2017

The commonwealth uses five parameters to assess drought conditions:
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1 Stream flows (compared teenchmark 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 a number of counties (comparing to past month, past year, and
historic records)

1 Soil moisture via the Palmer Drought Index as sedralrle137 Palmer Drought
Severity Indexwhich is a soil moisture algorithm calibrated for relatively homogenous
regions which measures dryness based on recent precipitation and temperature.

=

Tablel3i 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 -0.510-0.99
Mild Drought -1.0 t0-1.99
Moderate Drought -2.0 t0-2.99
Severe Drought -3.0 to-3.99
ExtremeDrought -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 foulmdbtel14i Economic

and Environmental Impacts of Drought Eveaitsl qualifies the potential economic and
environmental impacts from a drought event.
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Table14 - Economic and Environmental Impacts of Drought Events

Economic and Environmental Impacts of Drought Events

Economic Environmental
- Reduced productivity of aquatic - Hydrologic effects
resources - Adverse effects on animal populatio
- Mandatory water useestrictions - Damage to plant communities
- Well failures - Increased number and severity of fir

- Cutbacks in industrial production -
- Agricultural losses -
- Limited recreational opportunities -

43.1.3

Reduced soiguality
Air quality effects
Loss of quality in landscape

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 shoalnied51 Past

Drought Events in Crawford 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
Table 16/ Pennsylvania Palmer Drought Index 1900999

Based on the countyds more r ecentdata thsvwostt er hi
drought event in Crawford County occurred in the summer of 1999. Extended dry weather

spurred Governor Thomas Ridge to declare a drought emergencyHfivéfigounties. During

this event, precipitation deficits for that summer averagextd seven inches below normal; the
Susquehanna River hit record low flows, streams were dry, and many wells were depleted. Crop
damage losses totaled over $500 million stateyand 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.

Table15- Past Drought Events in Crawford County

Produced by MCM Consulting Group, Inc.

Past Drought Events in Crawford County
Start Date End Date Everéltjz;l;;ltlon Event Type
07/07/1988 08/24/1988 48 Watch
08/24/1988 12/12/1988 110 Warning
06/28/1991 07/24/1991 26 Watch
07/24/1991 08/16/1991 23 Warnin
08/16/1991 04/20/1992 248 erge
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Past Drought Events in Crawford County
Start Date End Date Everzltjlgl;;?tlon Event Type
04/20/1992 06/23/1992 64 Warning
06/23/1992 09/11/1992 80 Watch
09/01/1995 12/18/1995 108 Watch
12/03/1998 12/16/1998 13 Warning
12/16/1998 03/15/1999 89 erge
03/15/1999 09/30/1999 199 Watch
09/30/1999 02/25/2000 148 Warning
02/25/2000 05/05/2000 70 Watch
08/24/2001 05/13/2002 262 Watch
09/05/2002 06/18/2003 286 Watch
04/11/2006 06/30/2006 80 Watch
08/06/2007 09/05/2007 30 Watch
11/07/2008 01/26/2009 80 Watch
09/16/2010 12/17/2010 92 Watch
08/05/2011 09/02/2011 28 Watch
07/19/2012 08/31/2012 43 Watch
06/15/2023 08/24/2023 70 Watch
Source: Pennsylvania Department of Environmental Protection, 2023

Table16 - Pennsylvania Palmer Drought Index 1900999
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National Cimatic Data Centar, NOAA

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 commonwealtkigure 61 U.S. Drought Monitor, Pennsylvaniustrates the
conditions of drought in Pennsylvania at the time of the report.
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Figure6 - U.S. Drought Monitor, Pennsylvania

U.S. Drought Monitor November 7, 2023

(Released Thursday, Nov. 8, 2023)

Pennsylvania Valid7 am. EST

droughtmonitor.unl.edu

43.1.4 Future Occurrence

It is difficult to forecast the exact severity and frequency of future drought events. Climate
change will lead to increased uncertainty and extremity of climate events. Crawford County has
experienced severe drought between 5% to 10% of the time bet@@garid 1995 as seen in
Figure 77 Palmer Drought Severity IndeXhis report can be used to make a rough estimate of
the future probability of drought in Crawford County, although it does not account for changes
introduced by climate change. Drought caiudlis are expected to become more severe with
climate change, as evaporation and transpiration will increase with higher temperatures.

The potential for a drought to occur in Crawford County is high. Given the frequency of drought
watches issued for Crawford County and its municipalities, the county can reasonably expect to
be under a drought watch at least once per year. While somefamought condition

frequently exists in Crawford County, the impact depends on the duration of the event, severity
of conditions, and area affected. The map abBigure 61 U.S. Drought MonitarPennsylvania
shows that Crawford County is under abnotyndty conditions, as ahe writing of this plan.

As stated above in Section 4.2.3, 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 drougbdioévr a local or regional area.
Droughts could also become longer in duration, compared witblipnate change patterns.

Produced by MCM Consulting Group, Inc. Page- 75



Crawford County, Pennsylvania
2025 Hazard Mitigation Plan

4.3.1.5 Vulnerability Assessment

The magnitude of drought vulnerability depends on the duration and area of impact. However,
other factors contribute to the severity of a drougltseasonably 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¢dhle@at because groundwater levels
are typically at their lowest following 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 Crawford County. Land use, especially agricultural land use, can exacerbate dry
conditions, and these agricultural areas can be damaged by diugyiat.are 194,447 acres of
agriculture in Crawford County. If the number of agricultural acres increases, that increases the
potential vulnerability for drought impacts. Conversely, if the agricultural acres decrease, the
potential vulnerability of agrictiire to drought decreases. Drought can also have an adverse
effect on forested areas. Approximately 4@@&rawford County is forest areas, including
deciduous, evergreen, mixed deciduous and evergreen, forested wetlands, and emergent
wetlands. There are also fourteen state game lands, one state forest, and two state parks that
make up a large portion of tiseunty. Long periods of drought can increase the potential for
wildfires and invasive species that could damage these forested areas. Economicthenejits

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 found in Section 4.3.11.5, 4.3.3.5, and 4.3.6.5
respetvely.

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

local economic loss. Areas of extensive agriculture use are particularly vulnerable to drought;
194,447 acres of Crawford County, or roughly 30% of the 647,68Dlamid acreage, make up
farmland (United States Department of Agriculture [USDA], 2017 Census). The total number of
farms for Crawford County is 1,091 and the average acreage for farms in Crawford County is
178 acres. Approximately 97% of Crawford Coufagms are familyowned and operated.
Additionally, 40% of the county farmland use is devoted to crop cultivation and 60% to livestock
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and poultry. Crawford County ranks"16f sixty-seven counties in the commonwealth for
agricultural production, totaling over $107 million annually. Agricultural production from crops,
including nursery and greenhouse crops, accounts for more than $42 million in commerce
annually. Productionrém livestock, poultry, and their products accounts for just under $65

million annually. The livestock that has the greatest potential to be impacted are the cattle, the
calves, the sheep, and the lambs. There an®xppately 32,216 cattle and calves, and 2,902

sheep and lambs in Crawford County. Acreage for farming has decreased since the 2012 USDA
Census when there was a reported total of 194,462 farming and drought vulnerable acres.

Crawford County also has 1,469 domestic wells and fourdsegke irrigation wells which

would be adversely impacted by drought events. This impact would lead to lower water levels
for at least 1,469 locations and potentially four large irrigation afédés well information was
obtained by using the PA GEOCODE application to find well information from Jangia?0Q0

to October 1%, 2023.

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 unabilaftoenough 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 belowHigure 8 7 DroughtVulnerable Land Use and Public
Water Supply

Municipalities with high risk due to drought:

1 Athens Township i EastFairfield Township

1 Beaver Township 1 East Fallowfield Township
1 Bloomfield Township 1 East Mead Township

1 Blooming Valley Borough 1 Fairfield Township

9 Cambridge Township 1 Greenwood Township

1 Cambridge Springs Borough 1 Hayfield Township

1 Centerville Borough 1 Hydetown Borough

1 Cochranton Borough 9 Linesville Borough

1 Conneaut Township 1 Meadville, City of

1 Conneaut Lake Borough 1 North Shenango Township
1 Conneautville Borough 1 Oil Creek Township

1 Cussewago Township 1 Pine Township
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1 Randolph Township 1 Titusville, City of

1 Richmond Township 1 Townville Borough

1 Rockdale Township 1 Troy Township

1 Rome Township 1 Union Township

1 Sadsbury Township 1 Venango Borough

1 Saegertown Borough 1 Venango Township

1 South Shenango Township 1 Vernon Township

1 Sparta Township 1 Wayne Township

1 Spartansburg Borough 1 West Fallowfield Township
1 Spring Township 1 West Mead Township

1 Springboro Borough 1 West Shenango Township
1 Steuben Township 1 Woodcock Borough

1 Summerhill Township 1 Woodcock Township

1 Summit Township

Populations in Crawford 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 or homeless not having access bbersharrces 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 ifTable3 i Population Change in Crawford Countiprty-six of the fifty-one

municipalities in Crawford County have experienced a population loss since the 2010 decennial
census. Four municipalities have seen a net population increase from the 2010 decennial census
to the 2020 decennial census, and immicipality did not have a population change. Based on

this information, it can be speculated that these four municipalities with population increases
may have an increased risk to drought cond#ti@mce 2010, due to the increase in population.

The municipalities that have experienced population increase are Blooming Valley Borough,
Rome Township, Sparta Township, and Townville Borough.

Drought also has the potential to impact historic and cultural resources in Crawford County.
Crawford County has six bridges as historic structures and ten historic buildings on the National
Register of Historic Places. They are the BaldRaynolds HouseBently Hall, Independent
Congregational Church, Amos Kelly House, Dr. J.R. Mosier Office, Roueche House, Ruter Hall,
Edward Saeger House, Judge Henry Shippen House, and the Titusville City Hall and drought
could impact utility delivery to those locatiori3tought events in Crawford 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 watenireservoirs and water systems used by a county or a community. Drought
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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. This is more
common in the western United States, but it could ocamyfcounties in Pennsylvania utilize

water for power generation. Currently, Crawford County does not use waterpower for electric
generation. Other systems that could potentially be impacted by a drought event are wastewater
utilities and any nuclear powgeneration that uses water in its process.
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Figure 7 - Palmer Drought Severity Index

?aslr&?r Drought Severity Index
ﬂg =
P?:rcccnt of time in severe extreame drought Crawford County, Pennsylvania

% of time PDSI = 3

.Luzﬂun 5%
[[] 5% to 9.99%
[ 10% to 14.9%
B 15% to 19.9%
. 20% or greater

Source. McKee etal. ["9931, NOAA 119801, High P ains Regonal Climete Center (1996)
Albers Equal Area Projacticn; Msao prepsred at the Nationz! Drought I tigation Center
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Figure 8 - DroughtVulnerable Land Use and Public Water Supply
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4.3.2. Disorientation
4321 Location and Extent

Many peopl e are attr act emckcreatmnalerposes suthashikinga 6 s r
camping, hunting, and fishing. People can become lost or trapped in remote and rugged

wilderness areas, as a result. Crawford County has a few parks and large forested areas that may
attract locals and tourists dueth® natural appeal of the landscape and the expanses of land,

both stateowned and otherwise. Crawford County is home to one state parks which is

Pymatuning State Park. In the event of disorientation, search and rescue may be required for
people who suffefrom medical problems or injuries and those who become accidentally or
intentionally disoriented. Search and rescue efforts are often focused in and around state forest

and state park lands as they contain numerous miles of hiking and biking trails.

4.32.2 Range of Magnitude

Approximately 25.2% of Crawford County is undeveloped forest land. A wide variety of factors
can contribute to the outcome of a search and rescue mission, but the most common dangers
associated with disorientation are lack of food, water, and shelterfd@@da@ounty generally

has a significant amount of water (tweisiy square miles of total land area is surface water),

and during the warmer summer months shelter is less of a necessity than during winter months
when extreme cold poses a threat. Age, maysitness, and familiarity with the area can also

have a bearing on the outcome.

Initial search and rescue efforts are often made with teams of dogs, people on horseback, and or
volunteers from fire departments, and for longer term incidents drones may be employed.

4.32.3 Past Occurrence

Wilderness search and rescue often requires considerable resources, sometimes resulting in the
expenditure of hundreds of md&ours, both paid and volunteer. Crawford County utilizes a
database system called WebEOC to track various incidents within thiy cBlowever, no such

data was available to refence for disorientation during the development of this report, and as such
no detailed list of past disorientation events can be displayed at this time.

4324 Future Occurrence

During the warm summer months, as activities such as hiking, biking, and camping increase, so
does the likelihood of individuals becoming disoriented. Many search and rescue events also
occur in November due iadividuals getting lost during hunting season. Disorientation occurs
most often in state parks and state forests where outdoor recreation is most abundant, and the
woods are most dense. Additionally, medical emergencies occur regularly in the county,
espeially among the elderly, which could result in disorientation events.
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4325 Vulnerability Assessment

Individuals are most likely to become disorientated in areas of vast, open wilderness. Children

and the elderly are most vulnerable to exposure to the elements. The elderly tend to be more
vulnerable to disorientation due to medical/mental related issaemby occur outside of

rugged tertian. Often, an individual with dem
residential or wilderness locations.

The most dangerous period to become lost outdoors is during the winter months when heat and
shelter are vital. Crawford County regularly experiences winter storms and temperatures below
freezing, so persons participating in outdoor recreational actiintiéa® winter are at a higher

risk in the event of disorientatioRigure 917 Crawford County Disorientation Vulnerability

identifies areas within the county that are most vulnerable to disorientation.
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Figure 9 - Crawford County Disorientation Vulnerability
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4.33. Earthquake
4331 Location and Extent

An earthqguake i s sudden movement of the earth
accumulated within or along the edgetofh e eart hés tectonic pl ates,
human induced explosion (DCNR, 2007). Earthquake events in Pennsylvania, including

Crawford County, are usually mild events, impacting areas no greater than 62 miles in diameter
from the epicenteA majority of earthquakes occur along boundaries between tectonic plates,

and some earthquakes occur at faults on the interior of plates. Today, Eastern North America,
including Crawford County, Pennsylvania, is far from the nearest plate boundary. &tkat pl

boundary is the MidAtlantic 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 (Sdeigure 107 Ramapo Fault Systenirhis fault system is associated with some

small earthquakes, and it is thought unlikely to produce significant disruption.

Figure 10 - Ramapo Fault System

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
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for Crawford County is to conduct a probabilistic earthquakeard analysis with the
earthquakes that have already happened in and around the counBig(®ed 11

Pennsylvania Earthquake Hazard Zondsevertheless, the United States Geological Survey
(USGS) indicates tha&rawford County has a low earthquake risk, timde historical
earthquake events have occurred.

Natural gas extraction of the Marcellus/Utica Shale formationKgpee 1217 Crawford County
Oil and Gas Locationshas occurred in many regions of the commonwealthe&stern 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 records were not published by the PA DEP at the time of this writing for
Crawford County.

4.33.2 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,-andgzelogarithmic

scale that describes the energy release of an earthdditel71 Richter Scalsummarizes

Richter Scale magnitudes as thielate to the spatial extent of impacted areas. The Modified
Mercalli Intensity ScaleTable181 Modified Mercalli Intensity Scajas an alternative measure

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

Tablel7 - Richter Scale

Richter Scale
Richter
VBT Earthquake Effects
Less than 3.5 Not generally felt but recorded.
3.55.4 Often felt, but rarely causes damage.
At most, slight damage to wellesigned buildings; can cause major
Under 6.0 o .
damage to poorly constructed buildings over small regions.
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Richter Scale

Richter
i Earthquake Eff
Magnitude arthquake Effects
6.1-6.9 Can be destructive in areabere people live up to about 100 kilometer
o across.

Major earthquake; can cause serious damage over large areas.

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

8.0 or greater

Table18 - Modified Mercalli Intensity Scale

Modified Mercalli Intensity Scale
: Richter Scale
Scale Intensity Earthquake Effects Magnitude
I Instrumental Detected only on seismographs.
I Feeble Some people feel it. 45
<4,
_ Felt by people resting, like a truck rumbling b
v Moderate Felt by people walking.
V Slightly Strong Sleepers awake; church bells ring. <4.8
Vi S Trees sway; suspended objects swing; objec <54
fall off shelves.
VI Very Strong Mild alarm, walls crack, plaster falls. <6.1
Moving cars uncontrollable, masonry fracture
poorly constructed buildings damaged. 6.9
<6.
Some houses collapse, ground cracks, pipes
break open.
Ground crackgrofusely, many buildings
destroyed, liquefaction and landslides <7.3
widespread.
Most buildings and bridges collapse, roads,
Very . .
: railways, pipes, and cables destroyed, gener <8.1
Disastrous . .
triggering of other hazards.
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Modified Mercalli Intensity Scale

Richter Scale

Scale Intensity Earthquake Effects TR

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

Catastrophic

>8.1

4.33.3 Past Occurrence

According to USGS, three known earthquakes have had an epicenter within Crawford County
since 1724, before which local 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 mavellsin the regiomear the epicenter losing their

water, while new springs appeared, and old wells reemerged. Arttaretd date range revealed
120 dry househotdupply wells on the ridge of Jamestown and Greenville, Pennsylvania.
Declines of up to 100 feetexe 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 increasglaulic conductivityof
shale rockunder this area caused by the earthquBke.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 epicenters near Crawford County are shown bekiguaé 1317 Pennsylvania
Earthquake ActivityA 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
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4334 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 occurrémngee 1117 Earthquake

Hazard Zoneshows that Crawford County is in a low hazard zone for earthquake activity
according to the FEMAOGs Nati onal Ri sk I nvento
earthquake occurrence. However, according to the USGS, there has been a recent trend
increasng the frequency of magnitude three and largghgaakes in the central and eastern

U.S. (Table197 Recent Earthquake Trends in Northeastern United Stabs uptick in

seismicity may be due to hydraulic fracturing activities, and specifioattyrs due to

wastewater from the fracking process being injected into the earth (Meyer, 2016). Recent studies
have moved towards being able to predict such induced seismicity by looking at uplift after
injections, but more work needs to be done to coniiplift as a reliable indicator of induced
seismicity Shirzei et al., 2016). It is important to note that seismicity can occur even after wells
become inactive and injection rates decline (Shirzaei et al., 2016).

Isostatic Rebound is a hypothesis for earthquake occurrence that has been conceptualized for
many years, according toharlesScharnbergemretiredprofessornf geologyat Millersville
University, who monitors theeismic 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 most of the seismictavity 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 the medium range for
Pemsylvania and may occur every couple of years. According t8@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 has the potential to increase the earthquake activity felt in the United States,
including in Crawford County. Although not a direct cause of earthquakes, climate change can
worsen droughts and their duration. Droughts can exacerbate then&siin an area, resulting

in a greater potential for seismology events. During droughts, groundwater is also increasingly
pumped, which could cause changes in fault areas. This effect is more common on the west coast
of the United States, but with glate change, these impacts can become more common across

the country and the world.
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Table19- Recent Earthquake Trends in Northeastern United States

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

4.335 Vulnerability Assessment

According to the U.S. Geological Society Earthquake Hazards Program, an earthquake hazard is
anything associated with an earthqguake that m
Crawford County, this could include surface faulting, ground shakingdslaes, liquefaction,

dried or 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 damage within

Crawford County. Risk to public safety and loss of life from an earthgaalependent upon the
severity and proximity of the event. Injury or death to those inside buildings, or people walking
bel ow buil ding ornamentation and chi mneys i s
during an earthquake. Infrastructurerisre at risk on the east coast than the west coast because

its buildings are older.

There are 876 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 wodddrineental to
transportation and emergency response in Crawford County.

Impact of earthquakes on historic properties in Crawford County

Crawford County has a high number of historic and cultural properties that could 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 properties in Crawford County
were constructed before 1900 and are of a type of construction vulnerable to theeasec

events (brick, stone, and woodhere are ten historic properties in Crawford County that are
registered with the National Rister of Historic Places and six historic structures.
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These locations are listed in the tafdlalfle207 Crawford County National Register of Historic
Placesi Buildingg below and the includes type of foundation construction, wall construction,
and roof construction if available.

Table20 - Crawford County National Register of Historic PlageBuildings

Crawford County National Register of Historic Places Buildings
Number Name Foundation | Walls Roof
1 Baldwin-Reynolds House N/A N/A Shingles
2 Bentley Hall Stone Brick Shingles
3 Independent Congregational N/A Brick N/A

Church

4 Amos Kelly House Stone Wooden | Shingles
5 Dr. J. R. Mosier Office Stone Wooden | Shingles
6 Roueche House N/A Brick Shingles
7 Ruter Hall Stone Brick Shingles
8 Edward Saeger House Stone Wooden | Shingles
9 Judge Henry Shippen Housg N/A Brick Shingles
10 Titusville City Hall Stone N/A N/A
Source: National Register of Historic Places, 2023, PA GIS CRGIS, 2023

With the information collected above, any structure with a stone, concrete, or limestone
foundation is at an increased vulnerability of earthquake damage. There are at least six historic
buildings in Crawford County that have stone foundations. Alsopiiveings are of brick wall
construction, which would be at an increased risk of seismic damage.

There are also two historic districts that are in Crawford County. Those locations are the
Meadville Downtown Historic District and the Titusville Historic District. There are eighty
buildings contributing to the Meadville Downtown Historic Districtldhose locations are

around Diamond Park in Meadville, Pennsylvania. Some of the important buildings in the area
are the Crawford County Courthouse, the Ralston Block, the Crawford County Trust Building,
the Crawford County U.S. Post Office for Meadvibied the Academy of Music. The Titusville
Historic District comprises approximately 472 buildings and are a mix of residential,
commercial, and industrial buildings. Some of the notable buildings in this historic district are
the First National Bank, theriiversalist Church, the Pennsylvania Bank & Trust Company, and
the Swedish Congregational Church.

Municipalities with high risk due to earthquake:

1 Athens Township
1 Beaver Township
1 Bloomfield Township

1 Blooming Valley Borough
9 Cambridge Township
1 Cambridge Springs Borough
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Centerville Borough
Cochranton Borough
Conneaut Township
Conneaut Lake Borough
Conneautville Borough
Cussewago Township
East Fairfield Township
East Fallowfield Township
East Mead Township
Fairfield Township
Greenwood Township
Hayfield Township
Hydetown Borough
Linesville Borough
Meadville, City of

North Shenango Township
Oil Creek Township

Pine Township

Randolph Township
RichmondTownship

Saegertown Borough
South Shenango Township
Sparta Township
Spartansburg Borough
Spring Township
Springboro Borough
Steuben Township
Summerhill Township
Summit Township
Titusville, City of

Townville Borough

Troy Township

Union Township

Venango Borough
Venango Township
Vernon Township

Wayne Township

West Fallowfield Township
West Mead Township
West Shenango Township

= =4 4 -4 -8 4 5 -2 -5 -9 -9 -9 -5 _9 -9 -9 -5 -9 -9 -9 -2 -9
= =4 4 -4 8 4 9 -4 -5 -9 -9 -9 -5 _9 -8 _9 -9 _9 -9 -9 -2 -9

Rockdale Township Woodcock Borough
Rome Township Woodcock Township
1 Sadsbury Township

All of the socially vulnerable populations in Crawford 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 econdigniasnerable of Crawford

County may not have the capability to fix or rebuild if their homes are damaged from an
earthquakevent.

As seen inTable31 Population Change in Crawford Counfiprty-six of the fifty-one

municipalities in CrawfordCounty have experienced a population loss since the 2010 decennial
census. Four municipalities have seen a net population increase from the 2010 decennial census
to the 2020 decennial census and one municipality experienced no population change. Based on
this information, it can be speculated that these four municipalities with an increase in population
may have an increased/equivalent vulnerability to earthquakes, since 2010, due to the increase in
population.
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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 will have on that area also increases because there is an influx of
people, infrastructure, and critical infrastructure in the hazard area. With only four municipalities
seeing population increasbetween the 2010 decennial census and the 2020 decennial census,
there has not been a significant increase in residential construction in Crawford 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 collalseption 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 coordinatiand 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
may further contribute to the breakdown of the electrical gricdbaading the epicenter of the
earthquake, and the consequences can include cascading pressure on essential services and other
community lifelines, further impeding emergency operations and the capabilities 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 systems in Crawford County. During
significant earthquakes, underground pipelines may crack, causingriepdrted material to

leak into the ground and contaminating water 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 smak gan have 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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Figure11- Pennsylvania Earthquake Hazard Zones
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Figure 12 - Crawford County Oil and Gas Locations
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Figure 13 - Pennsylvania Earthquake Activity
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4.34. Extreme Temperatures
4.34.1 Location and Extent

Pennsylvania, and more specifically, Crawford 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 twigeties. n
Freezing temperatures occur on an average of 100 or more days per year with longefse&eeze
period at near sea level locations such as northwest Pennsylvania (adjacent to Lake Erie).
Extreme temperatures can be devastdtiagtreme heat can cs@ sunburn, heat cramps, heat
exhaustion, heat stroke, and dehydration, while extreme cold can cause hypothermia and
frostbite. Both can potentially cause lelagting disabilities. January is typically the coldest
month for Crawford County, with averagenperatures of 25.8°Figure 17 - Average

Minimum Temperature Trends for Pennsylvastiaws the average minimum temperatures in
Pennsylvania with Crawford County identified. July has typically been the warmest month for
Crawford County, with an averagentperature of 70.8°Hzigure 18 - AverageMaximum
Temperature Trends for Pennsylvastzows the average maximum temperatures in
Pennsylvania with Crawford County identified. Temperatures can vary across Crawford County
due to elevation changes in topography.

4.34.2 Range of Magnitude

When extreme temperature events occur, they typically impact the entirety of Crawford 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 duringnimeesumonths. Extreme heat

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 alfyiexperienced 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 issuedhivi twelve 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
worstcase 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 viteCI¥rvices 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
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account both the temperature and relative humidity, and it is calculated as shioguréil4 -

Nati onal Weat her

Figurel4-Nati onal Weat her
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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, dndWezl 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 t40°F to-24°F. Wind chill

advisories are issued in the southeemtral 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 inFigurel5-Nat i onal

Weat her
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Figurel5-Nati onal Weather Servicebs Wind Chill Matri x
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4.34.3 Past Occurrence

Crawford County has had more past occurrences of extreme cold incidents than extreme heat due
to the geographic location of the counfpble21 - Past Extreme Temperature Occurrences for
Crawford Countyshows the past occurrence events associated with extreme temperature (hot and
cold) that have occurred in Crawford County. The data in the table was reported from 2000 to
September 2024. Due to the source used, storm data is not made available udalysisfger

an incident occurs according to NOAA, hewer, events most likely have occurred without

being documented. With a total of eight different extreme temperature events that have occurred,
all eight of the events were extreme cold related while none were extreme heat related. There
were no reports adeath or injury related to the occurrences. However, numerous sources have
provided information regarding past occurrences and losses associated with extreme temperature
in Crawford County and the Commonwealth as a whole. Due to the number of sourizdseavai

with information, number of events and losses could vary slightly in number.

Data from the National Climatic Data Center reports that there have been 787 extreme
temperature episodes in Pennsylvania from 2000 to 09/03/2024, resulting in a total ef ninety
seven deaths and 103 injuries. Out of the 787 events, 525 of them were exticinetated with

four deaths. The other 262 events were extreme heat related withthireetydeaths and 103

injuries across the state. The biggest event began on July 21, 2011, and ended on July 24, 2011.
In the 2011 event, there was a total of twemtyg deaths and fortgight injuries during the

course of the event across the Commonwealth. Réweaking heat temperatures were

experienced in over thirty different counties. While this redmehking event did not have a
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significant impact on Crawford County itself, it is still noteworthy due to the impacts it had
across the Commonwealth as a whole.

Table21- Past Extreme Temperature Occurrences for Crawford County

Past Extreme Temperature Occurrences for Crawford County
Location Date Type
Crawford County 01/15/2009 Extreme Cold/ Wind Chill
Crawford County 04/29/2012 Extreme Cold/ Wind Chill
CrawfordCounty 01/06/2014 Extreme Cold/ Wind Chill
Crawford County 01/28/2014 Extreme Cold/ Wind Chill
Crawford County 02/15/2015 Extreme Cold/ Wind Chill
Crawford County 02/20/2015 Extreme Cold/ Wind Chill
Crawford County 01/30/2019 Extreme Cold/ WindChill
Crawford County 12/23/2022 Extreme Cold/ Wind Chill
Source: NOAA, 2024

4.34.4 Future Occurrence

Extreme temperatures will continue to impact Crawford County in the future. Anthropogenic

climate change is causing extreme climatic events to occur more frequently, suggesting that

extreme temperatures are becoming a more threatening hazard as theomgmette change
intensify. The annual average temperature has
States during the years 1986 to present compared to the time period 1901 to 1960, and
temperatures are expected to continue ridtimgure 16- Observed and Projected Temperature

Change for Pennsylvanghows these projected changesemperature 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 low
temperatures 2:1, so it is expecthdt 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
twentyo thirty more days with temperatures above
freezing by approximately 2050. While there may be fewer extreme cold events, those that do

occur are expected to reach receetting low temperatures more often. Higtally, Crawford

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 include a greater proportion of extreme heat events.
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Figure 16 - Observed and Projected Temperature Change for Pennsylvania

18 :
Source: Frankson et al., 2017

16
14 -{| — Observations %)
12 - Modeled Historical o %
10| — Higher Emissions g“;:

mmmm Lower Emissions L

8 - &

Low
Emissions

Temperature Change (°F)
(@))

-4

_6 T T T ! T T Y

1900 1925 1950 1975 2000 2025 2050 2075 2100
Year

Source: Frankson et al., 2017

4.34.5 Vulnerability Assessment

Extreme temperatures are usually a regional hazard when they occur. The very ofi/ésixty
years or older, accounting for 21.6% of Crawford County population) and the very young (five
years or younger, accounting for 5.3% of Crawford County populatremnast vulnerable to
extreme temperatures due to risk factors, mobility challenges, and disabilities. Extreme
temperatures can increase the demand for utility services, often resulting in an increased cost
which some consumers may be unable to afford.ifdreased demand for services may cause a
decrease in availability of these services or failure of the system. A decrease or failure of the
utility system during extreme temperature events would put a large population at great risk.
Extreme temperature emts can also drastically increase the volume of emergency calls,
potentially overwhelming the public safety communications center. Extreme heat events can also
contribute to drought conditions, which in turn increase the risk of wildfire, as discussed in
Section4.314.

All properties in Crawford County that are 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 atestawel.
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Municipalities with high risk due to extreme temperature:
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Athens Township

Beaver Township
Bloomfield Township
Blooming Valley Borough
Cambridge Springs Borough
Cambridge Township
Centerville Borough
Cochranton Borough
Conneaut Lake Borough
Conneaut Township
Conneautville Borough
Cussewago Township
East Fairfield Township
East Fallowfield Township
East Mead Township
Fairfield Township
Greenwood Township
Hayfield Township
Hydetown Borough
Linesville Borough
Meadville City

North Shenango Township
Oil Creek Township

Pine Township

Randolph Township
Richmond Township
Rockdale Township
Rome Township
Sadsbury Township
Saegertown Borough
South Shenango Township
Sparta Township
Spartansburg Borough
Spring Township
Springboro Borough

=

=4 =4 4 4 48 8 -5 9 -5 -9 -5 -9 42 -9 9

Steuben Township
Summerhill Township
Summit Township
Titusville City
Townville Borough
Troy Township
Union Township
Venango Borough
Venango Township
Vernon Township
Wayne Township

WestFallowfield Township

West Mead Township

West Shenango Township

Woodcock Borough
Woodcock Township
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Extreme temperatures can have a significant impact on land use within Crawford County. Higher
temperatures can affect the mountain snowpacks and vegetation land. It is important to note that
higher land use and irrigation can cause more intense extrerpertgores. Based on this

information it can be speculated that higher land use within the municipalities in Crawford
County will be impacted.

As seen imTable3 i Population Change in Crawford Counftiprty-six of the fifty-one

municipalities in Crawford County have experienced a population loss since the 2010 decennial
census. Four municipalities have seen a net population increase from the 2010 decennial census
to the 2020 decennial census, and iwmicipality did not see a population change. Based on

this information, it can be speculated that Blooming Valley Borough, Rome Township, Sparta
Township, and Townville Borough may have an increasguaerability to extreme temperatures,
since 2010, due to the increase in population. Populations in Crawford County, including the
socially vulnerable and unserved populations, are at different levels of vulnerability. The socially
vulnerable have an ineased 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 seen in Crawford County. Excessive heattamescold can cause

these areas to lose the nourishment that is needed for these areas 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 equilibritmihese 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
for an already ovetaxed power system, rolling power interruptions or browsigan 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 17 - Average Minimum Temperature Trends for Pennsylvania
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Figure 18 - Average Maximum Temperature Trends for Pennsylvania
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4.35. Flooding, Flash Flooding, Ice Jam Flooding
4.35.1 Location and Extent

Flooding is the temporary condition of partial or complete inundation on normally dry land and it
is the most frequent and costly of all hazards in Pennsylvania. Flooding events are generally the
result of excessive precipitation. Gendhlabding is typically experienced 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 reams and mountainous regions, and in urban areas where much of the ground is
covered in impervious surfaces. Flash floods are relatively common in Crawford County and the
severity of those flood events is dependent upon a combination of creek, streéaivebasin
topography and physiography, hydrology, precipitation, and weather patterns. Present soil
conditions, the degree of vegetative clearing, and the presence of impervious cover must also be
considered when determining the severity of a flooffomd 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 tioset.33.4. However, in assessing

the potential spatial extent of flooding, it is important to know that a floodplain associated with a
flood that has a 10% chance of occurring in a given year is smaller than a floodplain associated
with a flood that haa 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 of flood area. The special flood hazard
area (SFHA) anthase flood elevations (BFE) are developed from the 1% annual chance flood
event as seen iigure 1917 Flooding and Floodplain DiagramStructure located within the

SFHA have a 26% chance of flooding in a thiysar period. The SFHA serves as the primary
regulatory boundary used by FEMA, the Commonwealth of Peversg@, and the Crawford
County local government. Federal floodplain management regulations and mandatory flood
insurance purchase requirements apply to the followingtigfgrspecial flood hazard areas in
Table2271 Flood Hazard HighRisk ZonesAppendix D of this hazard mitigation plan includes a
flooding vulnerability map for each municipality in Crawford County with vulnerable structures
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and community lifeline facilities identified using the most current DFIRM data for Crawford

County

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

commu

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

nity lifeline facilities, agricultural areas, and those who residenduct business in the

by water exposure to the interior, high velocity water, and debris flow.

Figure 19 - Flooding and Floodplain Diagram

Table22-

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

74

v Flood Fringe “x— Floodway —— Flood Fringe —x

Base Flood
Elevation

Normal Water Level

Stream Channel

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.
AE Areas subject to inundation by the 1% anra&nce flood event determined by detailed

methods. BFEs are shown within these zones.
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Flood Hazard High Risk Zones

Zone Description

Areas subject to inundation by the 1% annual chance shallow flooding (usually areas
AH ponding) where average depths aile3lfeet. BFEs derived fromietailed hydraulic
analysis are shown in this zone.

Areas subiject 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 protec|

Source: FEMA, 2017
4.35.2 Range of Magnitude

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

1 Conneaut Creek
1 French Creek
1 Cussewago Creek
1 Oil 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 mountainmamtef Crawford County can
cause more severe floods as runoff reaches receiving water bodies more rapidly over steep
terrain. The is of particular concern for areas along steep slopes and on the edges of valleys
throughout Crawford 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 systelagge amount of

rainfall over a short timspan can cause flash flood events. Flash 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 be easily

susceptible to flash floods because of the significant presence of impervious surfaces, such as
streets, sidewalks, parking lots, and driveways. Additionally, small amounts of rain can cause
floods in locations where the soil is still frozen, saturatechfa previous wet period or if the

areas is largely covered in impermeable surfaces such as parking lots, paved roadways, and other
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developed areas. The county occasionally experiences intense rainfall from tropical storms in
later summer and early fall, which can potentially cause flooding as well.

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

safety of citizens. Severe flooding can also result in significant property damage, potentially
disrupting the regular function of community lifeline faciliteesd 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 idiied and located in flooding situations, as they are often

home bound. 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
transprt hazardous materials.

Severe flooding also comes with secondary effects that could have long lasting impacts on the
population, economy, and infrastructure within Crawford County. Power failures are the most
common secondary effect associated with flooding. Coupled with agkart critical services

and supplies, power failures could cause a public health emergency. Community lifelines, such
as sewage and water treatment facilities, can fail, causing sewage overflows and the
contamination of groundwater and drinking water oliog also has the potential to trigger other
hazards, such as landslides, hazardous material spills, and dam failures.

The maximum threat of flooding for Crawford 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 daasagesult in permanent
population displacement, abdisinessemay close if they are unable to recover from the
disaster.

Esti mation of potential | oss is completed thr
HAZUS scenario was performed for the entirety of Crawford County. The FEMA Global Flood

Risk Report and other reports generated by the software at the end of the seerstitlized

to estimate the amount of damage and loss from a flood. The total building loss feyeat 00

flood based on a HAZUS level two scenario is displayethinle237 HAZUS Building

Economic Loss Figure§he total business interruption valesacing from a proposed 100

year flood based on FEMA HAZUS data is illustratedable24i HAZUS Business

Interruption Economic Loss FigureBigure 201 Loss by Occupanchypeillustrates the

breakdown of economic losses by either residential, commercial, industrial, or other use type.
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Table23 - HAZUS Building Loss Figures

HAZUS Building Economic Loss Figures

Residential

Commercial

Industrial

Other

Total

Building: | $23,280,000.0¢ $18,460,000.0¢ $7,560,000.00| $1,510,000.00; $50,810,000.00
Content: | $12,160,000.0(¢ $46,400,000.0¢ $21,740,000.0¢ $9,660,000.00| $89,960,000.00
Inventory: $0.00 $1,140,000.00; $3,840,000.00; $30,000.00 | $5,010,000.00
Subtotal: | $35,440,000.0¢ $66,000,000.0¢ $33,140,000.0¢ $11,200,000.0(¢ $145,780,000.0(

Source: HAZUS, 2023

Table24 - HAZUS Business Interruption Economic Loss Figures

HAZUS Business Interruption Economic Loss Figures

Residential Commercial Industrial Other Total
Income: $760,000.00 | $49,590,000.00| $1,290,000.00 $3,570,000.00 | $55,210,000.00
Relocation: | $9,620,000.00| $15,060,000.00; $1,070,000.00 $2,610,000.00 | $28,360,000.00
Ir?:onr:]ai' $5,170,000.00| $11,000,000.00 $270,000.00 $700,000.00 $17,140,000.00
Wage: $1,790,000.00| $46,580,000.00 $1,320,000.00 $39,850,000.00| $89,540,000.00
Subtotal: $17,340,000.00 $122,230,000.0( $3,950,000.00 $46,730,000.00| $190,250,000.0(

Source: HAZUS, 2023

Figure 20 - Loss by Occupancy Type

Although floods can cause deaths, injuries, and damage to property, they are naturally occurring

Industrial,
$37,000,000.00

LOSSES BY OCCUPANCY TYPE

Other,

$58,000,000.00

Residential,
$53,000,000.00

Commercial,
$188,000,000.00

events that benefit riparian systems which have not been disrupted by human actions. Such
benefits include groundwater recharge and the introduction of nutisgersediments which

Produced by MCM Consulting Group, Inc.

Page- 110



Crawford County, Pennsylvania
2025 Hazard Mitigation Plan

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 and can contaminate hatatdte@d events.

4.35.3 Past Occurrence

Crawford 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 floodnestery for Crawford

County from January 1996 to December 2023 is fourithliie251 Past Flood and Flash

Flood EventsDet ai | s of

each

e v e National G@amterlioe Environmenthl

Information (NCEI) database. Additional data was also acquired by examining Crawford
i nformati on

Countyos

We b EOC

Table25- Past Flood and Flash Flood Events

from 1996

t o

Past Flood and Flash Flood Events
Event Location Event Date Event Type Property Damage
Estimate

City of Meadville 01/18/1996 Flash Flood $0.00

City of Meadville 02/21/1996 Flash Flood $0.00
Cussewago Township 04/23/1996 Flash Flood $0.00
Conneautville Borough 04/23/1996 Flash Flood $0.00
Crawford County (Entire County) 05/09/1996 Flash Flood $30,000.00
Saegertown Borough 06/07/1996 Flash Flood $15,000.00
Crawford County (Entire County) 06/07/1996 FlashFlood $0.00
Crawford Countyi Northwest Area 06/18/1996 Flash Flood $15,000.00
Crawford Countyi Northwest Area 06/19/1996 Flash Flood $1,170,000.00
Crawford County (Entire County) 07/19/1996 Flash Flood $1,500,000.00
Crawford Countyi NorthernArea 08/08/1996 Flash Flood $0.00
Crawford County (Entire County) 09/17/1996 Flash Flood $75,000.00
Saegertown Borough 09/28/1996 Flash Flood $10,000.00
Crawford County (Entire County) 09/28/1996 Flash Flood $75,000.00
Crawford County (Entir€ounty) 12/11/1996 Flash Flood $0.00
Crawford Countyi Northwest Area 02/27/1997 Flash Flood $75,000.00
Crawford County (Entire County) 06/02/1997 Flash Flood $50,000.00
Crawford County (Entire County) 06/25/1997 Flash Flood $50,000.00
City of Meadville 09/10/1997 Flash Flood $0.00
Crawford County (Entire County) 01/07/1998 Flash Flood $80,000.00
Crawford County (Entire County) 01/08/1998 Flash Flood $30,000.00
Crawford County (Entire County) 01/09/1998 Flash Flood $50,000.00
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Past Flood and Flash Flood Events

Property Damage

Event Location Event Date Event Type .
Estimate
Crawford County (Entire County) 01/09/1998 Flood $50,000.00
City of Meadville 04/09/1998 Flash Flood $0.00
Crawford County (Entire County) 01/23/1999 Flash Flood $50,000.00
Crawford Countyi Central Area 06/10/1999 Flood $0.00
City of Meadville 09/29/1999 Flash Flood $10,000.00
Cambridge Springs Borough 05/31/2000 Flash Flood $350,000.00
Cambridge Springs Borough 08/02/2000 Flash Flood $0.00
Cochranton Borough 08/02/2000 Flash Flood $100,000.00
Crawford County (Entire County) 08/02/2000 Flash Flood $250,000.00
Conneaut Lake Borough 04/09/2001 Flash Flood $150,000.00
Crawford County (Entire County) 04/09/2001 Flood $0.00
Crawford County (Entire County) 04/15/2002 $250,000.00
Crawford County (Entire County) 06/12/2003 Flood $500,000.00
Crawford County (Entire County) 07/21/2003 Flash Flood $40,000,000.00
Crawford County (Entire County) 07/22/2003 Flash Flood $250,000.00
Crawford County (Entire County) 07/23/2003 Flood $100,000.00
City of Meadville 08/09/2003 Flash Flood $300,000.00
Crawford County (Entire County) 08/10/2003 Flash Flood $600,000.00
Crawford County (Entire County) 05/21/2004 Flash Flood $4,100,000.00
Crawford County (Entire County) 05/22/2004 Flash Flood $1,800,000.00
Crawford County (Entire County) 05/23/2004 Flash Flood $500,000.00
Crawford County (Entire County) 07/12/2004 Flash Flood $350,000.00
Crawford County (Entire County) 07/12/2004 Flood $50,000.00
Crawford Countyi Eastern Area 07/18/2004 Flash Flood $100,000.00
Crawford County (Entire County) 07/31/2004 Flood $35,000.00
Crawford County (Entire County) 09/08/2004 Flash Flood $11,500,000.00
Crawford County (Entire County) 09/08/2004 Flood $250,000.00
Crawford CountyEntire County) 09/09/2004 Flood $2,000,000.00
Crawford County (Entire County) 09/17/2004 Flood $300,000.00
Crawford County (Entire County) 01/01/2005 Flood $400,000.00
Summit Township 05/31/2005 Flood $100,000.00
Crawford Countyi Western Area 06/10/2005 Flash Flood $50,000.00
City of Meaduville 06/14/2005 Flash Flood $75,000.00
City of Titusville 06/28/2005 Flash Flood $50,000.00
Crawford County (Entire County) 07/16/2005 Flash Flood $50,000.00
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