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Executive Summary

Mitigation is the effort to reduce loss of life and property by lessening the impact of disasters.
Hazard mitigation focuses attention and resources on county and municipal policies and actions
that will produce successive benefits over time. State and local governments engage in hazard
mitigation planning to identify risks and vulnerabilities associated with natural as well as human-
caused hazards and develop long-term strategies for protecting people and property from 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 volunteer and nonprofit groups to protect community
assets, preserve the economic viability of the community, and save lives.

In 2022, the Jefferson County Department of Emergency Services contracted the services of a
consulting agency to revise and update the Jefferson County Hazard Mitigation Plan. The plan
was successfully updated in accordance with the requirements set forth by PEMA and FEMA.
The updated Jefferson County Hazard Mitigation Plan was adopted by the Jefferson County
Commissioners in 2023. Thirty-one of the thirty-four municipalities adopted the 2018 Jefferson
County Hazard Mitigation Plan as the municipal hazard mitigation plan, and it is anticipated that
all participating municipalities will adopt the 2023 Jefferson County Hazard Mitigation Plan
Update.

The Jefferson County Commissioners secured a grant to complete the 2023 update to the
Jefferson County Hazard Mitigation Plan. MCM Consulting Group, Inc. was hired to assist the
county with the update of the plan. The planning kick-off meeting was conducted on October 26,
2022.

The planning process for the 2023 Jefferson County Hazard Mitigation Plan Update consisted of
the following:

¢ Identification and prioritization of the hazards that may affect the county and its
municipalities.

e Assessment of the county’s and municipalities’ vulnerability to these hazards.

e Identification of the mitigation actions and projects that can reduce that vulnerability.

e Development of a strategy for implementing the actions and projects, including
identifying the agency(ies) responsible for that implementation.

Throughout the planning process, the general public was given the opportunity to comment on

the existing HMP and provide suggestions for the updated version. Due to COVID-19, public
meetings were conducted via an online survey to provide residents an opportunity to provide
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input on the HMP. Several meetings were held in person with a virtual option, and participants
were invited to submit surveys and other documents via an online survey.

The following hazards were identified by the local planning team as presenting the highest risk
to the county and its municipalities:

Natural hazards:

e Drought
e Earthquake
e Flooding, Flash Flooding, Ice Jam Flooding
e Hurricane and Tropical Storm
e Invasive Species
e Landslide
e Pandemic and Infectious Disease
e Radon Exposure
e Subsidence/Sinkhole
e Tornado/Windstorm
e Wildfire
e Winter Storm
Human-caused hazards:

e Civil Disturbance

e Dam Failure

e *Emergency Services

e Environmental Hazards / Hazardous Materials

e Levee Failure

e Nuclear Incident

e Opioid Epidemic

e Terrorism/Cyberterrorism Incidents

e Transportation Accidents

e Utility Interruption
A total of eighteen hazards have been identified in the 2023 Jefferson County Hazard Mitigation
Plan. A total of seventeen identified hazards were listed in the previous 2018 plan update. The
new hazards include blighted properties and opioid epidemic; however, the nuclear incident
profile was removed.
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To mitigate against the effects of these hazards, the local planning team identified the following
goals for hazard mitigation over the next five years:

e Reduce potential injury/death and damage to existing community assets due to floods,
flash floods, and ice jams.
e Reduce potential injury/death and damage to community assets due to all hazards.
e Promote disaster-resistant future development.
e Promote hazard mitigation as a public value in recognition of its importance to the health,
safety, and welfare of the population.
e Improve response and recovery capabilities.
e Protect critical infrastructure.
Mitigation actions are specific projects and activities that help achieve goals. A total of forty-two
actions were developed for this plan update as they pertain to hazards identified by the local
planning team. The 2018 Jefferson County Hazard Mitigation Plan consisted of thirteen 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. During the 2018 HMP update there were no published project opportunity forms,
however, project opportunities were developed in association with the mitigation actions of the
2018 plan. A total of thirteen project opportunities were submitted for this plan update.

The 2023 Jefferson County Hazard Mitigation Plan is the cornerstone to reducing Jefferson
County’s vulnerability to disasters. It is the commitment to reducing risks from hazards and
serves as a guide for decision makers as they commit resources to reducing the effects of
hazards. Hazard mitigation is the only phase of emergency management specifically dedicated to
breaking the cycle of damage, reconstruction, and repeated damage.

The 2023 Jefferson 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 mitigation planning process and
adhere to regulatory requirements, the plan will be reviewed annually, and any major revisions
will be incorporated into the five-year update.
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1. Introduction

1.1. Background

The Jefferson 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 multi-jurisdictional Hazard Mitigation Plan (HMP) for Jefferson County and all
of its thirty-four municipalities. The Jefferson County Department of Emergency Services was
charged by the County Board of Commissioners to prepare the 2023 plan. The 2023 HMP has
been utilized and maintained during the five-year life cycle.

The Jefferson County Commissioners were successful in securing hazard mitigation grant
funding to update the county hazard mitigation plan. The pre-disaster mitigation grant funding
was administered by the Pennsylvania Emergency Management Agency and provided to
Jefferson County as a sub-grantee. The Jefferson County Commissioners assigned the Jefferson
County Department of Emergency Services with the primary responsibility to update the hazard
mitigation plan. MCM Consulting Group, Inc. was selected to complete the update of the HMP.
A local hazard mitigation planning team was developed comprised of government leaders and
citizens from Jefferson County. This updated HMP will provide another solid foundation for the
Jefferson County Hazard Mitigation Program.

Hazard mitigation describes sustained actions taken to prevent or minimize long-term risks to
life and property from hazards and to create successive benefits over time. Pre-disaster
mitigation actions are taken in advance of a hazard event and are essential to breaking the
disaster cycles of damage, reconstruction, and repeated damage. With careful selection,
successful mitigation actions are cost-effective means of reducing risk of loss over the long term.

Hazard mitigation planning has the potential to produce long-term 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 amount needed 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 all-hazard mitigation plan (HMP) is:

e Protect life, safety, and property by reducing the potential for future damages and
economic losses that result from hazards.
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e Qualify for additional grant funding, in both the pre-disaster and the post-disaster
environment.

e Speed recovery and redevelopment following future disaster events.

e Demonstrate a firm local commitment to hazard mitigation principles.

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

1.3. Scope

This Jefferson County Multi-Jurisdictional Hazard Mitigation Plan serves as a framework for
saving lives, protecting assets, and preserving the economic viability of the thirty-four
municipalities in Jefferson County. The HMP outlines actions designed to address and reduce the
impact of a full range of natural hazards facing Jefferson County, including drought,
earthquakes, flooding, tornadoes, hurricanes/tropical storms, invasive species, and severe winter
weather. Human-caused hazards such as transportation accidents, emergency services shortage,
hazardous materials spills, and fires are also addressed.

A multi-jurisdictional planning approach was utilized for the Jefferson 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 evaluation of a broad
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:

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

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

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

e 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:

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

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

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

Produced by MCM Consulting Group, Inc. Page - 20



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

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

e FEMA 386-1: Getting Started. September 2002

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

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

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

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

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

e FEMA 386-7: Integrating Manmade Hazards into Mitigation Planning. September 2003

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

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

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

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

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

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

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

e PEMA: Hazard Mitigation Planning Made Easy!

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

e 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

Jefferson County covers approximately 657 square miles and is situated in west-central
Pennsylvania. The county is bordered by Forest County and Elk County in the north, by
Clearfield County to the east, by Indiana County to the south, and by Armstrong County and
Clarion County to the west. Jefferson County lies within two physiographic provinces of
Pennsylvania—the Pittsburgh low plateau section and the high plateau section. The county is the
48" ranked county in terms of population within the Commonwealth of Pennsylvania. There is a
total of 652 square miles of land and 4.4 square miles of water.

Jefferson 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 2160 feet and a low of 932 feet near Punxsutawney.

The Koppen-Geiger Climate Areas map classifies Jefferson County, and the rest of
Pennsylvania, as Humid Continental, which can be seen in Figure 1 — Képpen-Geiger Climate
Map.

Figure 1 - Koppen-Geiger Climate Map

US Map of Kippen-Geiger Climate Classification

updated with CRU TS 2.1 temperature and VASCIimO v1.1 precipitation data 1951 to 2000
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According to current data, the climate in Jefferson County is temperate, characterized by
moderately hot summers and moderately severe winters. In winter, the average temperature is
27°F and the average daily minimum temperature is 18 °F. In summer, the average temperature is
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67°F and the average daily maximum temperature is 78°F. The average amount of snowfall each
winter is 45 inches.

River and stream valleys dominate the landscape of Jefferson County. Clarion River is the
primary feature and defines the northern border of the county.

Jefferson County is comprised of three watersheds shown in Table 1 — Watersheds in Jefferson
County:

Table 1 - Watersheds in Jefferson County

Watersheds in Jefferson County
Clarion Watershed
Middle Allegheny Redbank Watershed
Upper West Branch Susquehanna Watershed

2.2. Community Facts

Jefferson County is a county that is located within the Commonwealth of Pennsylvania. Jefferson
County was founded on March 26, 1804, from part of Lycoming County and then later organized
in 1830. Jefferson County is named for President Thomas Jefferson and is also home to
Punxsutawney Phill the most famous groundhog that predicts when spring will come every
February 2" on Groundhog Day. Jefferson County seat is in Brookville.

The following boroughs and townships are located in Jefferson County:

e Boroughs: Big Run, Brockway, Brookville, Corsica, Falls Creek, Punxsutawney,
Reynoldsville, Summerville, Sykesville, Timblin, Worthville

e Townships: Barnett, Beaver, Bell, Clover, Eldred, Gaskill, Heath, Henderson, Knox,
McCalmont, Oliver, Perry, Pine Creek, Polk, Porter, Ringgold, Rose, Snyder, Union,
Warsaw, Washington, Winslow, Young

Table 2 — Historical and Cultural Places shows a listing of buildings in Jefferson County on the
National Register of Historical Places.

Table 2 - Historical and Cultural Places

Historical and Cultural Places

Name Description

Located in Brookville Historic District, this church was built in
1904. This Church was added to the National Register of Historic
Places in 1982.

Brookville Presbyterian
Church and Manse
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Historical and Cultural Places

Name Description

Located in Punxsutawney, Jefferson Theater was built in 1905 and
Jefferson Theater then closed in 1978. It was added to the National Register of
Historic Places in 1985.

Located in Brookville Historic District. This house was built in
Gray-Taylor House 1882 and then added to the National Register of Historic Places in
1979.

Located in Brookville, this home was built in 1841 and then was
Taylor, Phillip House used as a soldier convalescent home in 1889. This home was
added to the National Register of Historic Places in 1982.

Located in the Brookville Historic District, this home was built in
1848 and then was used as the town’s public library until the late
Joseph E Hall House 1970’s. This home was added to the National Register of Historic
Places in 1978.

Located in Punxsutawney, this home was built in 1904. This was
home to Theodore M. Kurtz who was a businessman and a
member of the Pennsylvania State Senate. This home was added to
the National Register of Historic Places in 1988.

T.M Kurtz House

Located in Punxsutawney, this home was built in 1870. This home

Christian Miller House was added to the National Register of Historic Places in 1995.

Located in Snyder Township. This home was built in 1870 and
was home to Refferd Segers who was a prominent local
businessman. This home was added to the National Register of
Historic Places in 2000.

Redferd Segers House

United Stated Post Located in Punxsutawney, this post office was built in 1912 and
Office-Punxsutawney then added to the National Register of Historic Places in 2000.

Brockwayville Passenger
Depot, Buffalo, Located in Brockway, this railroad depot was built in 1913 and
Rochester, and Pittsburgh | then added to the National Register of Historic Places in 2003.
Railroad
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Historical and Cultural Places

Name Description

Herpel Brothers Foundry | Located in Reynoldsville, this shop was built in 1905 and then was
and Machine Shop added to the National Register of Historic Places in 2004.

Source: National Register of Historic Place, 2023

There is a major cultural location located within Jefferson County, specifically in Young
Township outside of Punxsutawney. Gobbler’s Knob is the visitor center and event location for
Groundhog Day festivities in Jefferson County. Gobbler’s Knob draws an international crowd
every February 2" for Groundhog Day celebrations.

2.3. Population and Demographics

The total population for Jefferson County is 44,492 based on 2020 United States Census Bureau.
The total change in population for Jefferson County from 2010 to 2020 was a decrease of 708
and a change of 1.6%. The most populous municipality is Punxsutawney Borough. The
municipalities in the county that had the largest percentage of decrease from 2010 to 2020 was
Corsica Borough with a 10.6% decrease. The municipality that had the highest percentage of
increase for the period from 2010 to 2020 was Worthville Borough with a 19.4% increase. Table
3 — Population Change in Jefferson County illustrates the trends and data from United States
Census Bureau. These figures are based off data from the United States Census Bureau in 2020.
The population density is shown in Figure 4 — Jefferson County Population Density.

Table 3 - Population Change in Jefferson County

Population Change in Jefferson County from 2010-2020
L Percent of Change
Municipality 2010 Census | 2020 Census 2010-2020

Barnett Township 254 234
Beaver Township 498 465 -6.6%
Bell Township 2,056 2,010 -2.2%
Big Run Borough 624 647
Brockway Borough 2,072 2,276
Brookville Borough 3,924 3,995 1.8%
Clover Township 448 432 -3.6%
Corsica Borough 357 319
Eldred Township 1,226 1,271
Falls Creek Borough 989 994 | 0.5%

Produced by MCM Consulting Group, Inc. Page - 25



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

Population Change in Jefferson County from 2010-2020
L Percent of Change
Municipality 2010 Census | 2020 Census 2010-2020

Gaskill Township 708 673 -4.9%
Heath Township 124 114
Henderson Township 1,816 1,940
Knox Township 1,042 1,011 -3.0%
McCalmont Township 1,082 1,137
Oliver Township 1,083 1,000
Perry Township 1,226 1,248 1.8%
Pine Creek Township 1,352 1,323 -2.1%
Polk Township 265 284
Porter Township 305 295 -3.3%
Punxsutawney Borough 5,962 5,769 -3.2%
Reynoldsville Borough 2,759 2,549
Ringgold Township 741 773
Rose Township 1,255 1,156
Snyder Township 2,547 2,370
Summerville Borough 528 504 -4.5%
Sykesville Borough 1,157 1,115 -3.6%
Timblin Borough 157 147
Union Township 855 844 -1.3%
Warsaw Township 1,424 1,368 -3.9%
Washington Township 1,926 1,892 -1.8%
Winslow Township 2,622 2,546 -2.9%
Worthville Borough 67 80
Young Township 1,749 1,711 -2.2%
TOTAL 45,200 44,492 -1.6%
Source: United States Census Bureau (2022), 2020 Census Data

There are approximately 22,069 housing units in Jefferson County, Pennsylvania. Of these
housing units, there are an estimated 17,745 households within the county. Married couples
make up a plurality of households in the county with an average household size of 2.47 persons.
The estimated owner-occupied housing rate of Jefferson County is 75.4 with an overall
occupancy rate of 75.4 of all units. The median value of the owner-occupied housing units in
Jefferson County from 2017 to 2021 is 108,900. The median monthly owner’s costs for a
structure with a mortgage was $988 and the median monthly owner’s costs for a structure
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without a mortgage was $420. The median gross rent for rental properties in Jefferson County
was $711 for the same date range.

The racial composition of the county is 97.7% White, 0.6% Black or African American, 1.0%
Hispanic or Latino, 0.3% American Indian and Alaska Native, 0.3% Asian, 0% native Hawaiian
and other Pacific Islander, and 1.1% two or more races. The median age of Jefferson County is
40 years of age, which is lower than the median age of Pennsylvania at 40.9 and higher than the
national median of 38.1 years of age. The percentage of Jefferson County under the age of 5
years old is 5.4%, between the ages of 18 and 64 years old is 50.8% and aged 65 years old and
older is 21.7%

The median household income for households in Jefferson County is $52,815 and the poverty
rate of Jefferson County is 13.3% of the total population. The poverty rate for the
Commonwealth of Pennsylvania as a whole is 12.1%. There are approximately 2,841 veterans in
Jefferson County. The median veteran income in Jefferson County as of 2020 was $51,528, with
4.2% of Jefferson County veterans living below the poverty level. The veteran unemployment
rate in the county was approximately 4.5%.

The Covid-19 Pandemic created an increase in unemployment and interruptions in employment
throughout the United States, to include Pennsylvania and Jefferson County. According to
Pennsylvania Department of Labor and Industry data, there was a large spike in unemployment
both across the Commonwealth and Jefferson County. At the height of the Covid-19 Pandemic in
the spring of 2020, the unemployment rate for Jefferson County hit 6.8% of the working
population of the county. That is lower than the peak unemployment percentage for
Pennsylvania, which peaked at 16.5% of the working population of the entire state. Table 4 —
Unemployment Rate Jan. 2013 to Apr. 2023 illustrates the trend and large spike in
unemployment. The unemployment rate for Jefferson County in July 2020 was 6.8% which
roughly accounted for 1,407 working age adults (ages 16 to 65). The total estimated workforce
for Jefferson County was 19,244 working age adults (ages 16 to 65) in March 2020.

Table 4 - Unemployment Rate Jan. 2013 to Apr. 2023

Unemployment Rate, Jan 2013 to Apr 2023
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Source: Pennsylvania Department of Labor & Industry

Jefferson County leading industries are education, healthcare, social services, manufacturing, and
retail trade. The primary employment providers within Jefferson County are displayed below in

Table 5 — Jefferson County Top Employers.

Table 5 - Jefferson County Top Employers

Jefferson County Top Employers

Ranking Company

Beverage Air Corp

Owens-Brockway Glass Container

Punxsutawney Area Hospital Inc

Metal Powder Products LLC

Punxsutawney Area School District

Miller Welding & Machine Co

Goodwill Industries of North Central PA

Brookville Area School District

Wal-Mart Associates Inc

POIO0INOO 0T WIN|IF

0 JDRC Managed Services LLC

Source: Pennsylvania Department of Labor & Industry, 2023

The top employers’ data was obtained through the Pennsylvania Department of Labor and
Industry, Center for Workforce Information and Analysis. This data only provided a list of
employers, their ranking, and North American Industry Classification System (NAICS)
descriptions. Table 6 — Quarterly Census of Employment and Wages, 2021 Annual Averages in
Jefferson County only calls out how many locations per NAICS description and total number of

employees.

Table 6 - Quarterly Census of Employment and Wages, 2021 Annual Averages in Jefferson County

Quarterly Census of Employment and Wages, 2021 Annual Averages in Jefferson County
. Number of | Number of | Employment Average
NAllEs DO Locations | Employees | Percentage Wages
11 Agriculture, Forestry,
Fishing, and Hunting N/A N/A N/A N/A
21 Mining, Quarrying, and 0
Oil & Gas 24 335 6.2% $78,147.00
22 Utilities N/A N/A N/A N/A
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Quarterly Census of Employment and Wages, 2021 Annual Averages in Jefferson County

. Number of | Number of | Employment Average
NAlES DS Locations | Employees | Percentage Wages
23 Construction 89 608 0.9% $47,329.00
31-33 Manufacturing 108 3,716 2 7% $53.231.00
42 Wholesale Trade 35 256 0.5% $53,980.00
44-45 | Retail Trade 149 1,622 1.1% $30,330.00
48-49 Transportation and .
Warehousing 87 541 0.6% $51,637.00
51 Information 17 112 0.5% $49,584.00
52 Finance and Insurance 43 220 0.3% $48,718.00
53 Real _Estate, Rental, and 29 83 0.5% $38.718.00
Leasing
54 Professional and
Technical Services 66 460 0.5% $53,290.00
55 Management of
Companies and 11 123 0.3% $68,533.00
Enterprises
56 Administrative and 0
Waste Services 43 497 0.6% $47,258.00
61 Educational Services 17 388 0.7% $47.477.00
62 Healthcare and Social 194 2564 1.0% $39,497.00
Assistance
71 Arts, Entertainment, and 12 95 0.4% $14.709.00
Recreation 70 T
72 Accommodation and 94 974 1.0% $13.918.00
Food Services o7 T
81 Other Services (Except 0
Public Administration) 108 494 1.0% $21,149.00
92 Public Administration 52 537 0.9% $41.441.00
- Total, All Industries 950 9,466 N/A $626,239.00
Source: NAICS (North American Industry Classification System), PA DLI, 2023
2.4. Land Use and Development
Jefferson County is composed of thirty-four municipalities, which include:
Produced by MCM Consulting Group, Inc. Page - 29




Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

e Twenty-three townships
e Eleven boroughs

Jefferson County has approximately 417,280 acres of total land area, and 2,816 acres of water
area, with a population density per square mile of sixty-eight persons, based on 2020 data
estimates. Forested areas make up approximately 71% of the county, while agriculture makes up
approximately 19% of the total land area in Jefferson County, and high density urban, low
density urban, water, transitional, resource extraction, quarries, and wetlands account for 10% of
the remaining land area.

2.5. Data Sources
The following data sources were used during the update process:

e United States Census Bureau.

e National Climatic Data Center (NCDC).

e National Oceanic and Atmospheric Administration (NOAA).

e Pennsylvania Department of Conservation and Natural Resources (PA DCNR).
e Pennsylvania Department of Environmental Protection (PA DEP).

e Pennsylvania Department of Labor and Industry (PA DLI).

e Pennsylvania Groundwater Information System (PaGWIS).

e Pennsylvania Emergency Incident Reporting System. (PEIRS)

e Pennsylvania Emergency Management Agency (PEMA).

e Jefferson County Comprehensive Plan 2023

The countywide Digital Flood Insurance Rate Maps (DFIRM) were used for all flood risk
analysis and estimation of loss. The Jefferson County DFIRMs were approved and effective in
2013. The DFIRM database provides flood frequency and elevation information used in the flood
hazard risk assessment. Other Jefferson 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 natural-hazard events
were gathered from the National Climatic Data Center (NCDC) database. The NCDC is a
division of the United States Department of Commerce’s National Oceanic and Atmospheric
Administration (NOAA). Information on hazard events is compiled by the NCDC from data
gathered by the National Weather Service (NWS), another division of NOAA. The data is then
presented by the NCDC as tabular data that can be queried in the United States Storm Events
database, which “documents the occurrences of storms and other significant weather phenomena
having sufficient intensity to cause loss of life, injuries, significant property damage, and/or
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disruption to commerce” (NOAA, 2006). The classification of storm events in the database is
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 falling under multiple
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 categories. In an effort to include a comprehensive list
of prior storm events for Jefferson 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 structures and improve 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 vulnerability of the county’s community lifelines. For
the purposes of this plan, critical infrastructure facilities are those entities that are essential to the
health, welfare, and safety of the community. This includes 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 facilities. The locations of these facilities were provided by the
Jefferson 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. The foundation of data was available from the Jefferson
County GIS Department. Some of the utilized data was downloaded from the Pennsylvania
Spatial Data Access (PASDA). A large portion of the plan utilizes census data from the United
States Census Bureau, but the 2020 census data collection and dissemination was disrupted due
to the Covid-19 Pandemic in 2020 and 2021. The 2020 census 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 Jefferson County GIS Department provided the following layers for use in the development
of hazard profiles and hazard profile mapping for the 2023 Hazard Mitigation Plan Update:

e Jefferson County EMS Station Locations
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e Jefferson County Firehouse Locations

e Jefferson County Hospitals

e Jefferson County Municipalities

e Jefferson County Road Centerlines

e Jefferson County Schools

e Jefferson County Site Structure Address Points
The following GIS Data layers were developed for use in the 2023 Hazard Mitigation Plan
Update:

e Jefferson County Airports

e Jefferson County Boundary

e Jefferson County Community Lifeline Locations

e Jefferson County Conventional Oil and Gas Wells

e Jefferson County Courthouse

e Jefferson County Dam Inventory

e Jefferson County Electric Substations

e Jefferson County Forested Lands (Deciduous, Evergreen, and Deciduous/Evergreen)
e Jefferson County Ground Water Withdrawal Points

e Jefferson County Large Watersheds

o Jefferson County Natural Areas (Gamelands, State Forests, State Parks)
e Jefferson County Police Departments

e Jefferson County Power Transmission Lines

o Jefferson County Public Supply Areas

e Jefferson County Tornado Impacted Municipalities

e Jefferson County Traffic Information

e Jefferson County Toxic Release Inventory (TRI) Locations
e Jefferson County Unconventional Oil and Gas Wells

e Jefferson County Water Wells

e Jefferson County Wildland Urban Interface

e Jefferson County Zip Codes
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Jefferson County, Pennsylvania

Figure 2 - Jefferson County Basemap
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Basemap Continued:

Jefferson County Basemap - Page 2
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}A \ Jefferson County Municipalities

Jefferson County Major Roads

———+ Jefferson County - Active Railroad

l:l Adjacent Counties
|:| Pennsylvania Counties

Municipality Listing:

1. Barnett Township 20. Porter Township

2. Beaver Township 21. Punxsutawney Borough
3. Bell Township 22. Reynoldsville Borough
4. Big Run Borough 23. Ringgold Township
5. Brockway Borough 24. Rose Township

6. Brookville Borough 25. Snyder Township

7. Clover Township 26. Summerville Borough
8. Corsica Borough 27. Sykesville Borough
9. Eldred Township 28. Timblin Borough

10. Falls Creek Borough  29. Union Township

11. Gaskill Township 30. Warsaw Township
12. Heath Township 31. Washington Township
13. Henderson Township 32. Winslow Township
14. Knox Township 33. Worthville Borough

15. McCalmont Township 34. Young Township
16. Oliver Township

17. Perry Township

18. Pinecreek Township

19. Polk Township

Source: Jefferson County (2022), PASDA (2023)
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Figure 3 - Jefferson County Watersheds
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Figure 4 - Jefferson County Population Density
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Figure 5 - Jefferson County Land Cover
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3. Planning Process

3.1 Update Process and Participation Summary

The Jefferson County Hazard Mitigation Plan update began September 19, 2022. The Jefferson
County Commissioners were able to secure a hazard mitigation grant to start the process. The
Jefferson County Department of Emergency Services was identified as the lead agency for the
Jefferson County Hazard Mitigation Plan update. The planning process involved a variety of key
decision makers and stakeholders within Jefferson County. Jefferson County immediately
determined that the utilization of a contracted consulting agency would be necessary to assist
with the plan update process. MCM Consulting Group, Inc. was selected as the contracted
consulting agency to complete the update of the hazard mitigation plan. The core hazard
mitigation team, which was referred to as the steering committee, included officials from the
Jefferson County Department of Emergency Services 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,
Pennsylvania’s All-Hazard Mitigation Standard Operating Guide, FEMA’s State and Local
Mitigation Planning How-to Guide series of documents (FEMA 386-series), and the National
Fire Protection Association (NFPA) 1600 Standard on Disaster/Emergency Management and
Business Continuity Programs.

MCM Consulting Group, Inc. assisted Jefferson County Department of Emergency Services in
coordinating and leading public involvement meetings, local planning team meetings, analysis,
and the writing of the updated HMP. The Jefferson County Local Planning Team (LPT) worked
closely with MCM in the writing and review of the HMP. MCM conducted project meetings and
local planning team meetings throughout the update process. Due to COVID-19, meetings were
held with the option to attend virtually. Meeting agendas, meeting minutes and sign-in sheets
were developed and maintained for each meeting conducted by MCM. These documents are
detailed in Appendix C of this plan.

Public meetings with local elected officials were held, as well as work sessions and in-progress
review meetings with the Jefferson County Local Planning Team and staff. At each of the public
meetings, respecting the importance of local knowledge, municipal officials were strongly
encouraged to submit hazard mitigation project opportunity forms, complete their respective
portions of the capability’s assessment and review, and eventually adopt the county hazard
mitigation plan. Jefferson County will continue to work with all local municipalities to collect
local hazard mitigation project opportunities.
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The HMP planning process consisted of:

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

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

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

e |dentifying capabilities and reviewed the information with the municipalities.

e Identifying hazards.

e Assessment of risk and analyzing vulnerabilities.

e Identifying mitigation strategies, goals, and objectives.

e Developing an implementation plan.

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

e Plan adoption at a public meeting of the Jefferson County Board of Commissioners.

e Plan submission to FEMA and PEMA.

The 2023 Jefferson County HMP was completed June 12, 2023. The 2023 plan follows an
outline developed by PEMA which provides a standardized format for all local HMPs in the
Commonwealth of Pennsylvania. The 2023 HMP format is consistent with the PEMA
recommended format. The 2023 Jefferson County HMP combined dam failure and levee failure
profiles, terrorism and cyber security. The 2023 Jefferson County HMP added additional hazard
profiles to the HMP; blighted properties, emergency services, and opioid epidemic, and these
additional profiles increased the subsections in section 4.3 of the HMP. The 2023 Jefferson
County HMP removed nuclear incidents from the hazard profiles; this was in the 2018 HMP plan
because of a company with a nuclear component, this company is no longer in business within
Jefferson County, and the county is not in the direct plume path of any nuclear power plants.

3.2 The Planning Team

The 2023 Jefferson County Hazard Mitigation Plan update was led by the Jefferson County
Steering Committee. The Jefferson County Steering Committee provided guidance and
leadership for the overall project. The steering committee assisted MCM Consulting Group, Inc.
with dissemination of information and administrative tasks. Table 7 — Steering Committee
outlines the individuals that comprised this team.
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Table 7 - Steering Committee

Jefferson County Hazard Mitigation Plan Update Steering Committee
Name Organization Position
Tracy William Zents Jefferson County_ Department of Director
Emergency Services
Marcie Caine Jefferson County_ Department of Deputy EMA Planner
Emergency Services
. . Jefferson County Department of Administrative Assistant
Dianne Hetrick i
Emergency Services
Michael Rearick MCM Consulting Group, Inc. Director of Operations
Adam Leister MCM Consulting Group, Inc. Senior GIS Consultant
Valerie Zents MCM Consulting Group, Inc. Senior Consultant
Daniel Becker MCM Consulting Group, Inc. Consultant

In order to represent the county, the Jefferson County Steering Committee developed a
diversified list of potential local planning team (LPT) members. Members that participated in the
2018 hazard mitigation plan were highly encouraged to join the 2023 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
Jefferson County Department of Emergency Services 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 in Table 8 — Local Planning Team served on the 2023 Jefferson County
Hazard Mitigation Local Planning Team, actively participated in the planning process by
attending meetings, completing assessments, surveys, and worksheets and/or submitting
comments.

Table 8 - Local Planning Team

Jefferson County Hazard Mitigation Plan Local Planning Team

Name Organization Position

Jefferson County Department of
Emergency Services

Jefferson County Department of
Emergency Services

Jefferson County Department of
Emergency Services

Laurie Wayne Brockway Borough Borough Manager
Patrick Watkavitch Brockway Borough Municipal Authority | Board Member

Tracy William Zents EMA Director

Marcie Caine Deputy EMA

Dianne Hetrick Administrative Assistant
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Jefferson County Hazard Mitigation Plan Local Planning Team
Name Organization Position
Erich May Brookville Area School District Superintendent
Jeff Pisarcik Jefferson County Commissioner
Mike Guidice Punxsutawney Area School District Principal
Charlie Hughes PEMA Emer_ge_ncy Management
Specialist
Aaron Haines Brookville Municipal Authority Water Commissioner
Bob Shaffer DUJ Airport Airport Manager
Christina Earl American Red Cross Disaster Program
Manager
Elizabeth Keth Penn Highlands — Brookville RN
Toby Santik Punxsutawney Borough Borough Manager
Brian Mullallar Brockway Area School District Principal
Seth Kerr Jefferson County GIS GIS Director
Jill Martin Butler County Community College BC3 | Director
Rhonda Barkley Summerville Borough Borough Manager
3.3. Meetings and Documentation

Meetings with local elected officials and the local planning team were held as needed. At each of
the meetings, municipal officials were strongly encouraged to submit hazard mitigation project
opportunity forms, complete their respective portions of the capability assessment, review and
eventually adopt the multi-jurisdictional HMP. Table 9 — HMP Process Timeline lists the
meetings held during the HMP planning process, which organizations and municipalities
attended and the topic that was discussed at each meeting. All meeting agendas, sign-in sheets,
presentation slides, and other documentation is in Appendix C.

The draft plan was made available for public review on June 12, 2023. The draft was advertised
on Jefferson County’s social media page and was made available digitally on the Jefferson
County website at:

www. jeffersoncountypa.com

The public comment period remained open until July 12, 2023. All public comments were
submitted via an online survey or in writing to Marcie Caine at the Jefferson County Department
of Emergency Services. Public commenting was available during the public comment period 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.

Table 9 - HMP Process Timeline
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Jefferson County HMP Process Timeline

Date Meeting Description

09/19/2022 | Steering Committee Kickoff Kickoff meeting of the steering committee.
10/26/2022 Local Planning Team Kickoff | Kickoff meeting of the local planning team.
10/26/2022 Municipality Kickoff Kickoff meeting of the municipalities.
11/15/2022 Local Planning Team Erlcs):‘i Ifeasctor assessment and select new hazard
Review 2018 goals, objectives, and
mitigation actions.

02/07/2023 Local Planning Team

02/07/2023 | Municipality Meeting Mitigation opportunity form development.
02/07/2023 | Public Meeting rPeli/k;(Ialchmeetlng for risk assessment section
02/21/2023 Local Planning Team 2023 mitigation actions drafted.
04/11/2023 Local Planning Team Finalize 2023 mitigation action plan.
05/11/2023 Local Planning Team
06/06/2023 | Public Meeting Draft plan presentation.

3.4. Public and Stakeholder Participation

Jefferson 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 Jefferson County website. Copies of those advertisements are in Appendix 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-in sheets are located in Appendix C. Worksheets and surveys
completed by the municipalities and other stakeholders are located in appendices of this plan
update as well. Municipalities were also encouraged to review hazard mitigation related items
with other constituents located in the municipality like businesses, academia, private and
nonprofit interests.

The tools listed below were distributed with meeting invitations, provided directly to
municipalities for completion and return to the Jefferson County Department of Emergency
Services or at meetings to solicit information, data, and comments from both local municipalities
and other key stakeholders. Responses to these worksheets and surveys are available for review
at the Jefferson County Department of Emergency Services.

1. Risk Assessment Hazard Identification and Risk Evaluation Worksheet: Capitalizes
on local knowledge to evaluate the change in the frequency of occurrence, magnitude, or
impact and/or geographic extent of existing hazards and allows communities to evaluate
hazards not previously profiled using the Pennsylvania Standard List of Hazards.
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2. Capability Assessment Survey: Collects information on local planning, regulatory,
administrative, technical, fiscal, and political capabilities that can be included in the
countywide mitigation strategy.

3. Municipal Project Opportunity Forms and Mitigation Actions: Copies of the 2018
mitigation opportunity forms that were included in the current HMP were provided to the
municipalities for review and amendment. These opportunities are located in Appendix
G. The previous mitigation actions were provided and reviewed at update meetings. New
2023 municipal project opportunity forms are included as well, located in Appendix G.

In an effort to capture public input, the Jefferson County LPT held in-person meetings and
offered on-line surveys. Members of the public were also encouraged to contact Jefferson
County Department of Emergency Services or MCM Consulting Group, Inc. with any comments
or questions 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 notices, and other
correspondence are included in Appendix C of this plan.

Jefferson County invited all contiguous counties to review the 2023 draft hazard mitigation plan.
A letter was sent to the emergency management coordinator in Armstrong, Clarion, Clearfield,
Elk, Forest, and Indiana counties in Pennsylvania, on. Copies of these letters are included in
Appendix C Multi-Jurisdictional Planning.

3.5. Multi-Jurisdictional Planning

Jefferson 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 information related 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 of the final plan. Table 10 — Municipality Worksheets,
Surveys, and Forms Participation reflects the municipalities participation by completing
worksheets, surveys, and forms.
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Table 10 - Municipality, Worksheets, Surveys, and Forms Participation

Jefferson County HMP Worksheets, Surveys, and Forms Participation

Risk Assessment
Hazard
Hazard

Capability Identification Mitigation

Municipality Assessment . NFIP Opportunity
and Risk :

Survey Form Review

Evaluation
Worksheet el Wpekiies

Barnett Township
Beaver Township

Bell Township

Big Run Borough
Brockway Borough
Brookville Borough
Clover Township
Corsica Borough
Eldred Township
Falls Creek Borough
Gaskill Township
Heath Township
Henderson Township
Knox Township
McCalmont Township
Oliver Township
Perry Township

Pine Creek Township
Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
Rose Township
Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township

X XXX
X | XXX

X | X
X | X

XXX XXX XX [ X

X

XX XXX XXX XXX
X

XXX XXX XXX XXX X

XXX XX XXX XXX XXX

XXX X

X
X
X

X | XX
XXX | XX
X | X
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Jefferson County HMP Worksheets, Surveys, and Forms Participation

Risk Assessment
Hazard
- Hazard L
Capability e Mitigation
L Identification .
Municipality Assessment and Risk NFIP Opportunity
Survey X Form Review
Evaluation and Updates
Worksheet P
Winslow Township
Worthville Borough X X X
Young Township X X X
Other Stakeholders
B(oclfway Area School X X
District
Brool_<V|IIe Area School X X
District

The majority of the thirty-four municipalities within Jefferson County adopted the 2018
Jefferson County Hazard Mitigation Plan as the municipal hazard mitigation plan. The goal of
the Jefferson County Local Planning Team is to have 100% participation by municipalities in
adopting the 2023 Jefferson 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 Jefferson County which updates their

participation status.

Produced by MCM Consulting Group, Inc.

Page - 45




Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

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 process, as it is an organized and
coordinated way of assessing potential hazards and risks. The risk assessment identifies the
effects of both natural and human-caused hazards and describes each hazard in terms of its
frequency, severity, and county impact. Numerous 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
Jefferson County risk assessment provides in-depth knowledge of the hazards and vulnerabilities
that affect Jefferson County and its municipalities. This document uses an all-hazards approach
when evaluating the hazards that affect the county and the associated risks and impacts each
hazard presents.

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

The Jefferson 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 demographic and socioeconomic changes
into or out of hazard areas. By contrast, old hazards, such as brownfields and landfills, may pose
new threats as county conditions evolve.

Using the best information available and geographic information systems (GIS) technologies, the
county can objectively analyze its hazards and vulnerabilities. Assessing past events is limited by
the number of occurrences, scope and changing circumstances. For example, ever-changing
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 myopic and inadequate.

The Jefferson County Local Planning Team (LPT) reviewed and assessed the change in risk for
all natural and human-caused hazards identified in the 2018 hazard mitigation plan. The
mitigation planning team then identified hazards that were outlined within the Pennsylvania
Hazard Mitigation Plan but not included in the 2018 Jefferson County Hazard Mitigation Plan
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that could impact Jefferson County. The team utilized the hazard identification and risk
evaluation worksheet that was provided by the Pennsylvania Emergency Management Agency.

The Jefferson County Steering Committee met with municipalities and provided guidance on
how to complete the municipal hazard identification and risk evaluation worksheet. Twenty-nine
municipalities in Jefferson County returned a completed worksheet. This information was
combined with the county information to develop an overall list of hazards that would need to be
profiled.

Once the natural and human-caused hazards were identified and profiled, the local planning team
then completed a vulnerability assessment for each hazard. An inventory of vulnerable assets
was completed utilizing GIS data and local planning team knowledge. The team used the most
recent Jefferson County assessment data to estimate loss to particular hazards. Risk factor was
then assessed to each of the twenty-six hazards utilizing the hazard prioritization matrix. This
assessment allows the county and its municipalities to focus on and prioritize local mitigation
efforts on areas that are most likely to be damaged or require early response to a hazard event.

4.2. Hazard Identification
4.2.1. Presidential and Gubernatorial Disaster Declarations

Table 11 — Presidential & Gubernatorial Disaster Declaration contains a list of all Presidential
and Gubernatorial disaster declarations that have affected Jefferson County and its municipalities
from 1955 through 2022, according to the Pennsylvania Emergency Management Agency.

Table 11 - Presidential & Gubernatorial Disaster Declarations

Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations
Date Hazard Event Action
May, 1956 Flood Presidential
September, 1963 Drought Presidential
January, 1966 Heavy Snow Gubernatorial
February, 1972 Heavy Snow Gubernatorial
June, 1972 Flood (Agnes) Presidential
February, 1974 Truckers Strike Gubernatorial
July, 1974 Flood Gubernatorial
August, 1974 Flood Gubernatorial
July, 1976 High Winds/Flooding Gubernatorial
January, 1977 Gas Shortage/Severe Winter Weather Presidential
July, 1977 Flash Flood Presidential
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date Hazard Event Action
January, 1978 Heavy Snow Gubernatorial
February, 1978 Blizzard Gubernatorial

June, 1981 Flash Flood Presidential
March, 1993 Blizzard Presidential
January, 1994 Severe Winter Storms Presidential
January, 1996 Severe Winter Storm Presidential
January, 1996 Flooding Presidential
July, 1996 Flooding Presidential
December, 1998 Drought Gubernatorial
September, 1999 Hurricane Floyd Presidential
September, 2003 Hurricane Isabel/Henri Presidential
September, 2004 Tropical Depression lvan Presidential
September, 2005 Hurricane Katrina Gubernatorial
September, 2005 Hurricane Katrina Presidential
June, 2006 Flooding Presidential

September, 2006

Tropical Depression Ernesto

Gubernatorial

February, 2007

Severe Winter Storm

Gubernatorial

February, 2007

Waive regulations limiting hours-of-service
for commercial vehicle drivers

Gubernatorial

April, 2007

Severe Winter Storm

Gubernatorial

February, 2010

Severe Winter Storm

Gubernatorial

January, 2011

Severe Winter Storm

Gubernatorial

August, 2011

Severe Storms and Flooding (Lee/Irene)

Gubernatorial

April, 2012

Spring Winter Storms

Gubernatorial

October, 2012

Hurricane Sandy

Gubernatorial

October, 2012

Hurricane Sandy

Presidential

High Winds, Thunderstorms, Heavy Rain,

June, 2013 Tornado, Flooding Gubernatorial
June, 2013 Severe Storms, Tornadoes, Flooding Presidential
October, 2013 Severe Storms, Tornadoes and Flooding Presidential

January, 2014

Extreme Weather, Utility Interruption

Gubernatorial

February, 2014

Severe Winter Storm

Gubernatorial

February, 2014

Severe Winter Storm

Presidential
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Presidential Disaster Declarations and Gubernatorial Declarations and Proclamations

Date

Hazard Event

Action

January, 2015

Severe Winter Storms

Gubernatorial

August, 2015

Severe Storms

Gubernatorial

January, 2016

Severe Winter Storm

Gubernatorial

January, 2016

Severe Winter Storm and Snowstorm

Presidential

October, 2016

Severe Storms and Flooding

Presidential

March, 2017

Severe Winter Storm

Gubernatorial

January, 2018

Opioid Crisis

Gubernatorial

August, 2018

Severe Weather and Flooding

Gubernatorial

August, 2018 Severe Storms and Flooding Presidential
January, 2019 Severe Winter Storms Gubernatorial
January, 2020 Covid-19 Presidential

May, 2020

Civil Disturbance (George Floyd)

Gubernatorial

October, 2020

Civil Disturbance (Walter Wallace Jr.)

Gubernatorial

December, 2020

Severe Winter Storms

Gubernatorial

February, 2021

Severe Winter Storms

Gubernatorial

August, 2021

Hurricane lda

Gubernatorial

Hurricane lda

Presidential

August, 2021

Source: Pennsylvania Emergency Management Agency and Federal Emergency Management Agency

4.2.2. Summary of Hazards

The Jefferson County LPT was provided the Pennsylvania Standard List of Hazards to be
considered for evaluation in the 2023 HMP Update. Following a review of the hazards
considered in the 2018 HMP and the standard list of hazards, the local planning team decided
that the 2023 plan should identify, profile, and analyze twenty-one hazards. These twenty-one
hazards include all the hazards profiled in the 2018 plan except for nuclear incidents, that hazard
was removed as the hazard source was removed from the county. The list below contains the
hazards that have the potential to impact Jefferson County as identified through previous risk
assessments, the Jefferson County Hazard Vulnerability Analysis and input from those who
participated in the 2023 HMP update. Hazard profiles are included in Section 4.3 for each of
these hazards.
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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 particular concern in Pennsylvania due to the
prevalence of farming and other water-dependent 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 ten to twenty miles of the Earth’s crust. Earthquakes result from
crustal strain, volcanism, landslides, or the collapse of underground caverns. Earthquakes can
affect hundreds of thousands of square miles, cause damage to property measured in the tens of
billions of dollars, result in loss of life and injury to hundreds of thousands of persons and disrupt
the social and economic functioning of 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 all-natural hazards in Pennsylvania. Flash flooding is usually
a result of heavy localized precipitation falling in a short time period over a given location, often
along mountain streams and in urban areas where much of the ground is covered by impervious
surfaces. 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 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 low-pressure center in which the winds rotate counterclockwise
(in the Northern Hemisphere) and whose diameter averages 10-30 miles across. 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.
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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 landslide areas, 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.

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 foundation cracks and 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 pre-existing subsurface void. Subsidence and sinkholes 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 oil extraction.

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 exceeding 50-60 miles per hour can occur during
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 burnt 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 rain. In Pennsylvania, 98% of
wildfires are caused by people.

Produced by MCM Consulting Group, Inc. Page - 51



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

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 wind-driven snow that lasts for several 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

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 human-made hazards.
Older buildings or structures, structures that are not built to standard codes, or structures that
have been weakened are more susceptible to be affected by these hazards.

Dam Failure

Dam failure is the uncontrolled release of water (and any associated wastes) 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 consequences of dam failures can
include property and environmental damage and loss of life.

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 fire services face challenges from
lack of funding and lower rates of volunteerism.

Environmental Hazards/Hazardous Materials

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

. 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 1990-165, §
207(e)).
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. 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).

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

. Manure Spills: involving the release of stored or transported agricultural waste, for

example (Environmental Protection Agency, Environmental Impacts of..., 1998).

. 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 carelessness, intentional acts, or natural
hazards. When caused by natural hazards, these incidents are known as secondary events.

Levee Failure

A levee is a human-made structure, usually an earthen embankment, designed and constructed in
accordance with sound engineering practices to contain, control, or divert the flow of water to
provide protection from temporary flooding (FEMA, 2016). A levee failure 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 property damage.

Opioid Epidemic

An opioid epidemic is the rapid increase in the use of prescription and non-prescription opioid
drugs in the United States beginning in the late 1990s and continuing throughout the first two
decades of the 2000s. Opioids are a diverse class of moderately strong painkillers, including
oxycodone, hydrocodone, and a very strong painkiller, fentanyl, which is synthesized to
resemble other opiates such as opium-derived morphine and heroin. The potency and availability
of these substances, de-spite their high risk of addiction and overdose, have made them popular
both as for-mal medical treatments and as recreation-al drugs. Due to their sedative effects on the
part of the brain which regulates breathing, opioids in high doses present the potential for
respiratory depression and may cause respiratory failure and death.

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

Terrorism/Cyberterrorism Incidents

Terrorism is use of force or violence against persons or property with the intent to intimidate or
coerce. Acts of terrorism include threats of terrorism; assassinations; kidnappings; hijackings;
bomb scares and bombings; cyber-attacks (computer-based); and the use of chemical, biological,
nuclear, and radiological weapons. Cyber-attacks have become an increasingly pressing concern.
Cyberterrorism refers to acts of terrorism committed using computers, networks, and the internet.
The most widely cited definition comes from Denning’s Testimony before the Special Oversight
Panel on Terrorism: “Cyberterrorism...is generally understood to mean unlawful attacks and
threats of attack against computers, networks, and the information stored therein when done to
intimidate or coerce a government or its people in furtherance of political or social objectives.
Further, to qualify as cyberterrorism, an attack should result in violence against persons or
property, or at least cause enough harm to generate fear”.

Transportation Accidents

Transportation accidents are technological hazards involving the nation’s system of land, sea,
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 of life, injuries, 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 and include injury, 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:

J Geomagnetic Storms; including temporary disturbances of the Earth’s magnetic field
resulting in disruptions of communication, navigation, and satellite systems (National
Research Council et al., 1986).
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. Fuel or Resource Shortage; resulting from supply chain breaks or secondary to other
hazard events, for example (McGrady County, PA, 2005).

. 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).

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

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

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

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

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

. Major Energy, Power, Utility Failure; interruptions of generation and distribution,

power outages, for example (United States Department of Energy, 2000).

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 large-scale consumption of fossil fuels and de-forestation has caused
atmospheric carbon dioxide concentrations to significantly increase and a notable diversity of
species to go extinct. The result is rapid climate change unparalleled in Earth’s history and an
extinction event approaching the level of a mass extinction (Barnosky et al., 2011; Wake &
Vredenburg, 2008). The corresponding rise of average atmospheric temperatures is intensifying
many natural hazards, and further threatening biodiversity. The effects of climate change on
these hazards are expected to intensify over time as temperatures continue to rise, so it is prudent
to be aware of how climate change is impacting natural hazards.
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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 climate change
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 in Earth’s history. Other studies make projections that with the warming
temperatures and lower annual precipitation that are expected with climate change, there will be
an expansion of the suitable climate for mosquitos, 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 increase. Along with 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 forests, resulting in an elongated wildfire season and more
intense and long-burning wildfires (Pechony & Shindell, 2010). However, the Southwest United
States is at a greater risk of this increased drought and wildfire activity than Jefferson County in
the Eastern United States.

While it may seem counterintuitive considering the increased risk of drought, there is also an
increased risk of flooding associated with climate change (Section 4.3.3). Warmer temperatures
mean more precipitation will fall as rain rather than snow. Combined with the fact that warmer
air holds more moisture, the result is heavier and more intense rainfalls and dam and levee
failures. Similarly, winter storms are expected to become more intense, if possibly less frequent.
Climate change is also expected to result in more intense hurricanes and tropical storms. With
the rise of atmospheric temperatures, ocean surface temperatures are rising, resulting in warmer
and more 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 category 4 and 5 hurricanes 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, non-native species are able to establish
themselves in previously inhospitable climates where they have a competitive advantage. This
may shift the dominance of ecosystems in the favor of non-native species, contributing to species
loss and the risk of extinction.
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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, especially if human society and individuals do
not make swift and significant changes combat species losses.

4.3. Hazard Profiles
4.3.1. Drought

43.1.1 Location and Extent

While Pennsylvania is generally more water-rich 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 the depletion of ground and
surface water. Droughts are regional climatic events, so when such an event occurs in Jefferson
County, impacts are not restricted to the county and are often more widespread. The spatial
extent of the impacted area can range from localized areas in Pennsylvania to the entire Mid-
Atlantic region.

There are three types of droughts:

Meteorological Drought — 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 the drought, it
may or may not have a significant impact on agriculture and the water supply.

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

Hydrologic Drought — 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.

4312 Range of Magnitude

The average annual precipitation of 34 to 52 inches occurs primarily during the spring and
summer months. This value is derived from an average of ten years of mean annual precipitation
data for Jefferson County. Rural farming areas of Jefferson County are most at risk when a
drought occurs. A drought can create a significant financial burden for the community.
Approximately 50% of Jefferson County farms are family-owned and operated. Additionally,
58% of the county’s farmland use is devoted to crop cultivation and 9% to livestock and poultry.
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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 resources. 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.

Long-term water shortages during severe drought conditions can have a significant impact on
agribusiness, public utilities, and other industries reliant on water for production services.
Jefferson County also has a growing agritourism business that would be threatened by long-term

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 limits on individual 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 and economic dislocations. Table 12 — Drought
Preparation Phases shows the FEMA-defined levels of drought severity along with suggested
actions, requests, and goals.

Table 12 - Drought Preparation Phases

Drought Preparation Phases
Phase General Activity Actions Request Goal
Increased water
monitoring, awareness,
Early stages of and preparation for
. Reduce
Drought planning and alert | response among Voluntary water
. : water use by
Watch for drought government agencies, conservation. 504
possibility. public water suppliers, '
water users, and the
public.
Coordinate a Continue
voluntary water
response to Reduce shortages — .
O . conservation, Reduce
Drought imminent drought | relieve stressed .
4 . impose water use by
Warning conditions and sources, develop new
. . mandatory water | 10 — 15%.
potential water sources if needed. A
use restrictions if
shortages.
needed.
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Drought Preparation Phases

Phase General Activity Actions Request Goal
Management of
operations to Support essential and Possible
. S - Reduced
Drought regulate all high priority water uses | restrictions on all water use b
Emergency | available resources | and avoid unnecessary | nonessential 15% y
and respond to uses. water uses. '
emergency.

Source: Pennsylvania Department of

Environmental Protection, 2017

The commonwealth uses five parameters to assess drought conditions:

e Stream flows (compared to benchmark records)
e Precipitation (measured as the departure from normal, thirty-year average precipitation)
e Reservoir storage levels in a variety of locations such as three New York City reservoirs

in the upper Delaware River Basin
e Groundwater elevations in a number of counties (comparing to past month, past year, and

historic records)

e Soil moisture via the Palmer Drought Index as seen in Table 13 — Palmer Drought
Severity Index, which is a soil moisture algorithm calibrated for relatively homogenous
regions which measures dryness based on recent precipitation and temperature.

Table 13 - Palmer Drought Severity Index

Palmer Drought Severity Index
Severity Category PDSI Value
Extremely Wet 4.0 or more
Very Wet 3.0 t0 3.99
Moderately Wet 2.01t02.99
Slightly Wet 1.0t0 1.99
Incipient Dry Spell 0.5t00.99
Near Normal 0.491t0-0.49
Incipient Dry Spell -0.51t0-0.99
Mild Drought -1.0to0 -1.99
Moderate Drought -2.0t0-2.99
Severe Drought -3.0t0 -3.99
Extreme Drought -4.0 or less
Source: PDSI
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The effects of a drought can be far-reaching both economically and environmentally. Economic
impacts include reduced productivity of aquatic resources, mandatory water use restrictions, well
failures, cutbacks in industrial production, agricultural losses, and limited recreational
opportunities. Environmental impacts of drought include the following: Table 14 — Economic
and Environmental Impacts of Drought Events qualifies the potential economic and
environmental impacts from a drought event.

Table 14 - 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 populations
- Mandatory water use restrictions - Damage to plant communities
- Well failures - Increased number and severity of fires
- Cutbacks in industrial production - Reduced soil quality
- Agricultural losses - Air quality effects
- Limited recreational opportunities - Loss of gquality in landscape

4.3.1.3 Past Occurrence

The Pennsylvania Department of Environmental Protection (PA DEP) maintains the most
comprehensive data on drought occurrences across the commonwealth. Descriptions of drought
status categories (i.e., watch, warning, and emergency) are included in the “Range of Magnitude”
section above. The declared drought status from 1980 to 2021 is shown in Table 15 — Past
Drought Events in Jefferson County.

The National Oceanic and Atmospheric Administration (NOAA) has archived records showing
extreme droughts for the commonwealth in 1931 and a prolonged event in the 1960s as seen in
Figure 6 — Pennsylvania Palmer Drought Index 1900 — 1999.

Based on the county’s more recent disaster history and other drought occurrence data, the worst
drought event in Jefferson County occurred in the summer of 1999. Extended dry weather
spurred Governor Thomas Ridge to declare a drought emergency in fifty-five counties. During
this event, precipitation deficits for that summer averaged five to 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 statewide, and 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.
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Table 15 - Past Drought Events in Jefferson County

Past Drought Events in Jefferson County
Start Date End Date Drought Status Event Duration
07/07/1988 08/24/1988 Watch 48
08/24/1988 12/12/1988 Warning 110
03/02/1989 05/15/1989 Watch 74
06/28/1991 07/24/1991 Watch 26
07/24/1991 08/16/1991 Warning 23
08/16/1991 04/20/1992 Emergency 248
04/20/1992 09/11/1992 Warning 144
09/01/1995 12/18/1995 Watch 108
12/03/1998 12/16/1998 Warning 13
12/16/1998 03/15/1999 Emergency 89
03/15/1999 06/18/1999 Watch 95
06/18/1999 02/25/2000 Warning 252
02/25/2000 05/05/2000 Watch 70
08/24/2001 05/13/2002 Watch 262
04/11/2006 06/30/2006 Watch 80
08/06/2007 09/5/2007 Watch 30
11/07/2008 01/26/2009 Watch 80
09/16/2010 12/17/2010 Watch 92
08/05/2011 09/02/2011 Watch 28
08/02/2016 11/03/2016 Watch 93
09/10/2020 01/07/2021 Watch 119
Source: Pennsylvania Department of Environmental Protection, 2023
**Gubernatorial Disaster Declaration

Figure 6 - Pennsylvania Palmer Drought Index 1900 — 1999
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The warmest July on record in Pennsylvania occurred in 2020, and sixteen counties entered
Drought Watch status on August 21 of that year. In June 2021, dry conditions were again
affecting the commonwealth. Figure 7 — U.S. Drought Monitor, Pennsylvania illustrates the
conditions of drought in Pennsylvania at the time of the report.

Figure 7 - U.S. Drought Monitor, Pennsylvania

U.S. Drought Monitor May 30, 2023
H (Released Thursday, Jun. 1, 2023)
Pennsylvania Valid 8 am. EDT
Drought Conditions (Percent Area)
MNone |D0-D4 D1-D4 I32—D4

Curmrent 131 | 9869 | 538 000 | 000 0.00

Last Week

05.22.2023 9208 | 792 | 0.00 000 | 000 0.00

3MonthsAgo | oo 45

02282023 983 | 000 | 000 | OO0 | 0.00

Start of
Calendar Year | 9811 | 1839 | 000 | 0.00 | 0.00 | 000
01-02-2023
Start of
Water Year V677 | 23.23 | 0.27 | Q.00 | 0.00 | 0.00
03-27-2022

One YearAgo | o979 | 921 | 0.00 | 000 | 000 | 000
05-31-2022

Intensity:

[ IMNene [ D2 Severe Drought
l:|DU Abnormally Dry -D3 Extreme Drought
I:| D1 Moderate Drought - D4 Exceptional Drought
The Drought Monitor focuses on broad-scale condtions.

Local conditions may vary. For more information on the
Drought Monitor, go to https./droughtmonitor.un!. edu/About. aspx

Author:
Richard Heim
NCEI/NOAA

2009

droughtmonitor.unl.edu

4314 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. As Jefferson County
has experienced severe drought between 5% to 10% of the time between 1895 and 1995 as seen
in Figure 8 — Palmer Drought Severity Index. This report can be used to make a rough estimate
of the future probability of drought in Jefferson County, although it does not account for changes
introduced by climate change. Drought conditions are expected to become more severe with
climate change, as evaporation and transpiration will increase with higher temperatures.
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Figure 8 - Palmer Drought Severity Index

Palmer Drought Severity Index

Jefterson County, Pennsylvania

% of time PDSI = 3

[ Less than 5%
[ 5% t0 9.99%
1 10% to 14.9%
B 15% t0 19.9%
M 20% or greater

Source: McXae at 5 (1993], NOAA (1990); Fign P ains Regional Climate Certer (1996)
Albers Ecusl Arvs Projection, Map prepared at the National Drought Mitigstion Center

Figure 7 — U.S. Drought Monitor, Pennsylvania shows that Jefferson County is currently under
abnormally dry conditions.

The potential for a drought to occur in Jefferson County is high. Given the frequency of drought
watches issued for Jefferson County and its municipalities, the county can reasonably expect to
be under a drought watch at least once per year. While some form of drought condition
frequently exists in Jefferson County, the impact depends on the duration of the event, severity
of conditions, and area affected. The map above shows that Jefferson County, and most of
Pennsylvania, is currently (and most often) in normal (non-drought) conditions.

4.3.15 Vulnerability Assessment

The magnitude of drought vulnerability depends on the duration and area of impact. However,
other factors contribute to the severity of a drought. Unseasonably high temperatures, prolonged
winds, and low humidity can heighten the impact of a drought.

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

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 resources and farm production
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 drought can also increase the occurrence of landslides in
areas of steep slopes with loose packed soil profiles. A discussion on the county’s vulnerability
to flash floods, landslides, and wildfires can be found in Section 4.3.3.5, 4.3.5.5, and 4.3.9.5
respectively.

Droughts can have adverse effects on farms and other water-dependent industries resulting in
local economic loss. Areas of extensive agriculture use are particularly vulnerable to drought;
80,411 of Jefferson County, or roughly .052% of the 419,200 total land acreage, make up
farmland (United States Department of Agriculture [USDA], 2017 Census). The total number of
farms for Jefferson County is 468 and the average acreage for farms in Jefferson County is 172
acres. Jefferson County ranks 50" of sixty-seven counties in the commonwealth for agricultural
production, totaling over $22 million annually. Agricultural production from crops, including
nursery and greenhouse crops, accounts for more than $11 million in commerce annually.
Production from livestock, poultry, and their products accounts for $11 million annually. The
livestock that has the greatest potential to be impacted are the cattle and calves in Jefferson
County and the horses and ponies. There are approximately 9,328 cattle and calves and 602
horses and ponies in Jefferson County. Acreage for farming has decreased since the 2012 USDA
Census when there was a reported total of .061% farming and drought vulnerable acres.

Jefferson County also has 893 domestic water wells and five irrigation wells that would be
adversely impacted by drought events. This impact would lead to lower water levels for at least
893 households and potentially five large farms or irrigation locations. This well information was
obtained by using the PA Geocode application to find well information from 01/01/2000 to
10/31/2023.

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 unable to draft enough 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.
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A map of properties with tillable agricultural land use, forestry, and other land in the county
vulnerable to drought is shown below in Figure 9 — Drought-Vulnerable Land Cover and Public
Water Supply.

All properties in Jefferson County that are part of the National Register of Historic Places have
the same vulnerability to drought. No one property has a greater risk than the others, but each of
the historic and cultural properties is vulnerable at some level.

Municipalities at high risk of drought:

Produced by MCM Consulting Group, Inc.

Barnett Township
Beaver Township
Bell Township

Big Run Borough
Brockway Borough
Brookville Borough
Clover Township
Corsica Borough
Eldred Township
Falls Creek Borough
Gaskill Township
Heath Township
Henderson Township
Knox Township
McCalmont Township
Oliver Township
Perry Township

Pine Creek Township
Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
Rose Township

Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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Figure 9 - Drought Vulnerable Land Cover and Public Water Supply
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4.3.2. Earthquake

4321 Location and Extent

An earthquake is sudden movement of the earth’s surface caused by the release of stress
accumulated within or along the edge off the earth’s tectonic plates, a volcanic eruption, or by a
human induced explosion (DCNR, 2007). Earthquake events in Pennsylvania, including
Jefferson County, are usually mild events, impacting areas no greater than Sixty miles in
diameter from the epicenter. A 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 Jefferson County, Pennsylvania, is far from the nearest plate boundary. That
plate boundary is the Mid-Atlantic Ridge and is approximately 2,000 miles to the east, under the
Atlantic Ocean. The Ramapo Fault System runs through New York, New Jersey, and eastern
Pennsylvania (See Figure 10 — Ramapo Fault System). This fault system is associated with some
small earthquakes, and it is thought unlikely to produce significant disruption.

Figure 10 - Ramapo Fault System
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When the supercontinent of Pangaea broke apart about 200 million years ago, the Atlantic Ocean
began to form. Since then, many faults have developed. Locating all the faults would be an ideal
approach to identifying the region’s earthquake hazard; however, many of the fault lines in this
region have no seismicity associated with them. The best way to determine earthquake history
for Jefferson County is to conduct a probabilistic earthquake-hazard analysis with the
earthquakes that have already happened in and around the county. (See Figure 11 —
Pennsylvania Earthquake Hazard Zones). Nevertheless, the United States Geological Survey
(USGS) indicates that Jefferson County has an extremely low earthquake risk, and no historical
earthquake events have occurred.

Natural gas extraction of the Marcellus/Utica Shale formation (see Figure 12 - Pennsylvania Oil
and Gas Geology) has occurred in many regions of the commonwealth, but eastern and
southeastern Pennsylvania are not among them. Hydraulic fracturing, or fracking, is used to
extract the gas, and the process is thought to lead to an increase in seismic activity (Meyer,
2016).

However, fracking does not appear to be linked to the increased rate of magnitude three and
larger earthquakes (USGS 2014). In recent years, permits for extraction of the natural gas and oil
in the commonwealth have been issued by the Pennsylvania Department of Environmental
Protection, and sixteen records of requested permits for gas extraction or injection wells were
found for Jefferson County at the writing of this plan.

4322 Range of Magnitude

Earthquakes result in the propagation of seismic waves, which are detected using seismographs.
These seismograph results are measured using the Richter Scale, an open-ended logarithmic
scale that describes the energy release of an earthquake. Table 16 — Richter Scale summarizes
Richter Scale magnitudes as they relate to the spatial extent of impacted areas. The Modified
Mercalli Intensity Scale (Table 17 — Modified Mercalli Intensity Scale) is 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.

Table 16 - Richter Scale

Richter Scale

Richter
Magnitude Earthquake Effects
Less than 3.5 Not generally felt but recorded.
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Richter Scale

Richter
Magnitiide Earthquake Effects

_ Often felt, but rarely causes damage.

Under 6.0 - .
damage to poorly constructed buildings over small regions.

At most, slight damage to well-designed buildings; can cause major

6.1-6.9
across.

Can be destructive in areas where people live up to about 100 kilometers

Major earthquake; can cause serious damage over large areas.

8.0 or greater

kilometers across.

Great earthquake; can cause serious damage in areas several hundred

Table 17 - Modified Mercalli Intensity Scale

Modified Mercalli Intensity Scale
. Richter Scale
Scale Intensity Earthquake Effects Magnitude
| Instrumental Detected only on seismographs.
1 Feeble Some people feel it. 40
<4,
_ Felt by people resting, like a truck rumbling by.
v Moderate Felt by people walking.
\% Slightly Strong Sleepers awake; church bells ring. <4.8
Vi Strong Trees sway; suspended objects swing; objects <54
fall off shelves.
VIl Very Strong Mild alarm, walls crack, plaster falls. <6.1
Moving cars uncontrollable, masonry fractures,
poorly constructed buildings damaged. 6.9
<0.
Some houses collapse, ground cracks, pipes
break open.
Ground cracks profusely, many buildings
destroyed, liquefaction and landslides <7.3
widespread.
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Modified Mercalli Intensity Scale

Richter Scale

Scale Intensity Earthquake Effects Magnitude

Most buildings and bridges collapse, roads,
railways, pipes, and cables destroyed, general <8.1
triggering of other hazards.

Very
Disastrous

Total destruction, trees fall, ground rises and

. >8.1
falls in waves.

Catastrophic

4.3.2.3 Past Occurrence

According to USGS, two known earthquakes have had an epicenter within Jefferson 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 County) experienced 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 Pennsylvania history (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 many wells in the region near the epicenter losing their
water, while new springs appeared and old wells reemerged. A three-month date range revealed
120 dry household-supply wells on the ridge of Jamestown and Greenville, Pennsylvania.
Declines of up to 100 feet were 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 smell of sulfur.

The most likely impetus of the wells drying was due to an increase in hydraulic conductivity of
shale rock under this area caused by the earthquake. The quake affected the existing faults and
created new faults in the shale. This 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 Jefferson County are shown below at Figure X — Pennsylvania
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Earthquake Activity. A wider depiction of earthquake occurrences in the northeastern United
States may be found here: https://earthquake.usgs.gov/earthquakes/map/?extent=14.26438,-
141.32813&extent=56.51102,-48.60352

4324 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 occurrences. Figure 11 — Pennsylvania
Earthquake Hazard Zones shows that Jefferson County is in a low hazard zone for earthquake
activity according to the USGS (2014), suggesting a low probability of earthquake occurrence.
However, according to the USGS, there has been a recent trend increasing the frequency of
magnitude three and larger earthquakes in the central and eastern U.S. This can be seen in Table
18 — Recent Earthquake Trends in Central and Eastern United States. This uptick in seismicity
may be due to hydraulic fracturing activities, and specifically occurs due to wastewater from the
fracking process being injected into the earth (Meyer, 2016). Recent studies have moved towards
being able to predict such induced seismicity by looking at uplift after injections, but more work
needs to be done to confirm uplift 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 to Charles Scharnberger, a retired professor of geology at Millersville
University, who monitors the seismic station there. Scharnberger said Pennsylvania
earthquakes are somewhat of a mystery, but they could have something to do with the
westward shift of the North American tectonic plate. Though the plates meet in California,
where most of the seismic activity occurs, that movement still causes stress, squeezing and
pressure along the entire length of the plate, reverberating as far back as the East Coast. A 3.4
earthquake like the one in Mifflintown, Juniata County in 2019 is in the medium range for
Pennsylvania and may occur every couple of years. According to the USGS, 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.
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Table 18 - Recent Earthquake Trends in Northeastern United States

Earthquake Trends in Northeastern U.S.

Year Number of Magnitude 3+ Earthquakes

2015
2016
2017
2018
2019
2020
Source: USGS, 2020

wlo|o|h~lw| O

Climate change has the potential to increase the earthquake activity felt in the United States,
including in Jefferson County. Although not a direct cause of earthquakes, climate change can
worsen droughts and their duration. Droughts can exacerbate the fault lines in 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 climate change, these impacts can become more common across
the country and the world.

4325 Vulnerability Assessment

According to the U.S. Geological Society Earthquake Hazards Program, an earthquake hazard is
anything associated with an earthquake that may affect a resident’s normal activities. For
Jefferson County, this could include surface faulting, ground shaking, landslides, 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
Jefferson County. Risk to public safety and loss of life from an earthquake is dependent upon the
severity and proximity of the event. Injury or death to those inside buildings, or people walking
below building ornamentation and chimneys is a higher risk to Jefferson County’s general public
during an earthquake. Infrastructure is more at risk on the east coast than the west coast because
its buildings are older.
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Jefferson County has a moderate number of historic and cultural properties that could be
adversely impacted by earthquakes. There are eleven historic buildings in Jefferson County that
are registered with the National Register of Historic Places.

These locations are listed in the table below and the table includes type of foundation

construction, wall construction, and roof construction if available.

Jefferson County National Register of Historic Places - Buildings

Number Name Foundation Walls Roof

Brockwayville Passenger Depot,

1 Buffalo, Rochester, and Pittsburgh Concrete Brick Ceramic Tile
Railroad

9 Brookville Presbyterian Church N/A Brick N/A
and Manse

3 Gray-Taylor House Limestone Brick Slate

4 Joseph E. Hall House Stone Wooden Tile

5 Herpe_l Brothers Foundry and Stone Brick Metal
Machine Shop

6 Jefferson Theater Destroyed

7 T.M. Kurtz House Stone Brick Shingles

8 Christian Miller House Stone Wooden Slate

9 Redferd Segers House Stone Wooden Shingles

10 Phillip Taylor House Stone Wooden Brick

11 United States Post Office - Stone Brick N/A
Punxsutawney

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 risk of earthquake damage. This accounts for ten of the eleven
historic buildings in Jefferson County. Also, six buildings are of brick wall construction, which
would be at an increased risk of seismic damage.

There are no cultural districts that are registered with the National Register of Historic Places in
Jefferson County. However, both Barclay Square in Punxsutawney Borough and Gobbler’s Knob
in Young Township are culturally significant to Jefferson County because of the observation and
celebration of Groundhog Day each year. These locations could be adversely impacted by an
earthquake event.

There are 565 bridges published by the Pennsylvania Department of Transportation that could be
damaged by an earthquake or seismic event, and of those, 270 are maintained by the
Pennsylvania Department of Transportation and 33 of those bridges are maintained by Jefferson
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County. These locations are evenly distributed throughout the county and damage to any of them
would be detrimental to transportation and emergency response in Jefferson County.

Municipalities at high risk of earthquake:

Produced by MCM Consulting Group, Inc.

Barnett Township
Beaver Township
Bell Township

Big Run Borough
Brockway Borough
Brookville Borough
Clover Township
Corsica Borough
Eldred Township
Falls Creek Borough
Gaskill Township
Heath Township
Henderson Township
Knox Township
McCalmont Township
Oliver Township
Perry Township

Pine Creek Township
Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
Rose Township

Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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Figure 11 - Pennsylvania Earthquake Hazard Zones

Tammon \\/rL l,:f;"__"_’ 2
4 D :lj‘.|‘7 ara Falls . \/\’\ﬂ”m{\ E = e
PENINS LA /
SR Jefferson County Earthquake Hazard |
- Jefferson County, Pennsylvania ;
\\&—\\
thaca meorta
Homell
lean Binghomt on
Elma
L] Brodod T
Habul I
ey
Y : m“&q f‘( b Mhddeton
St Tl
, \M S P
s e o
f A x):?
‘l“y \\
& S et
Abcondd Y 2 2
w ion ! 9 (5 % 5 B/
b . e i
\\ N /
\ N / Trenton|
\ ‘./I \ e
f N
ing \ X
Cham i pria
] pgingen "
’.l‘fl.lll-mn Cum betland Hagemiony Foreat
¥ kmort Marticsburg . Viistand
Fredona
‘g\ C{'—’W
Winchester Germ antown OJBRIS s
Windh n ?::’é ; /
Monongatels /& ' Sources Esn, HERE Garm\l apxmcremeanCorp GEBCO, USGS, FAO,
0 15230 60 Miles NPS. NRCANGeoBa ;?ﬁr'oG.N @% _Qrdnance Survey, Esrl Japah-METI
N aaldos £ l-"‘ Racd 8l Esri China (Hong\iong) ‘(,c nSlree‘ﬂ» ‘pconmbulors and the\GIS User
Community \,\
Legend
PA Counties - National Risk Index [ sefferson County Boundary
Earthquake - Hazard Type Risk Index Rating: | | Pennsylvania Rivers
\:| Very Low :] Oceans and Large Lakes
‘ Relatively Low
|| Relatively Moderate
Source: National Risk Inventory (2021), PASDA (2022)
Produced by: MCM Consulting Group, Inc. - AL 2023

Produced by MCM Consulting Group, Inc. Page - 75



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

Figure 12 - Pennsylvania Oil and Gas Geology
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Figure 13 - Pennsylvania Earthquake Activity
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4.3.3. Flooding, Flash Flooding, and Ice Jam Flooding

43.3.1 Location and Extent

Flooding is the temporary condition of partial or complete inundation on normally dry land and it
is the most frequent and costly of all hazards in Pennsylvania. Flooding events are generally the
result of excessive precipitation. General flooding 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 streams and mountainous regions, and in urban areas where much of the ground is
covered in impervious surfaces. Flash floods are relatively common in Jefferson County and the
severity of those flood events is dependent upon a combination of creek, stream, and river basin
topography and physiography, hydrology, precipitation, and weather patterns. Present soil
conditions, the degree of vegetative clearing, and the presence of impervious cover must also be
considered when determining the severity of a flood or flood event.

Winter flooding can include ice jams, which occur when warm temperatures and heavy rain
cause snow to melt rapidly. Snow melt combined with heavy rains can cause frozen rivers to
swell, which breaks the ice layer on top of a river. The ice layer often breaks into large chunks,
which float downstream, piling up in narrow passages and near other obstructions such as
bridges and dams. All forms of flooding can 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 in section 4.3.3.4. 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 has a 0.2% chance of occurring.

The National Flood Insurance Program (NFIP) publishes digital flood insurance rate maps
(DFIRMS). These maps identify the 1% annual chance of flood area. The special flood hazard
area (SFHA) and base flood elevations (BFE) are developed from the 1% annual chance flood
event as seen in Figure 14 — Flooding and Floodplain Diagram. Structure located within the
SFHA have a 26% chance of flooding in a thirty-year period. The SFHA serves as the primary
regulatory boundary used by FEMA, the Commonwealth of Pennsylvania, and the Jefferson
County local government. Federal floodplain management regulations and mandatory flood
insurance purchase requirements apply to the following high-risk special flood hazard areas in
Table 19 — Flood Hazard High Risk Zones. Appendix D of this hazard mitigation plan includes a
flooding vulnerability map for each municipality in Jefferson County with vulnerable structures
and community lifeline facilities identified using the most current DFIRM data for Jefferson
County.
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Past flooding events have been primarily caused by heavy rains, which cause small creeks and
streams to overflow their banks, often leading to road closures. Flooding poses a threat to
community lifeline facilities, agricultural areas, and those who reside or conduct business in the
floodplain. The most significant hazard exists for facilities in the floodplain that process, use, or
store hazardous materials. A flood could potentially release and transport hazardous materials
throughout the area. Most flood damage to a property and structure located in the floodplain is
caused by water exposure to the interior, high velocity water, and debris flow.

Figure 14 - Flooding and Floodplain Diagram

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

4

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

Base Flood
Elevation

Normal Water Level

Table 19 - 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
are shown.

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

Avreas subject to inundation by the 1% annual chance shallow flooding (usually
AH | areas of ponding) where average depths are 1 — 3 feet. BFEs derived from detailed
hydraulic analysis are shown in this zone.

AE
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Flood Hazard High Risk Zones

Zone Description

Areas subject to inundation by the 1% annual chance shallow flooding (usually
AO | sheet flow on sloping terrain) where average depths are 1 — 3 feet. Average flood
depths derived from detailed hydraulic analysis are shown within this zone.

Avreas that result from the decertification of a previously accredited flood protection
AR | system that is determined to be in the process of being restored to provide base flood
protection.

Source: FEMA, 2017

4.3.3.2 Range of Magnitude

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

e Clarion River
e Raught Run
e Callen Run
e Lepper Run
e PineRun
e Mill 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 mountainous terrain of Jefferson 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 Jefferson 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 systems. A large amount of
rainfall over a short time span 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, saturated from a previous wet period or if the
areas is largely covered in impermeable surfaces such as parking lots, paved roadways, and other
developed areas. The county occasionally experiences intense rainfall from tropical storms in
later summer and early fall, which can potentially cause flooding as well.
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Severe flooding can cause injuries and deaths and can have long-term impacts on the health and
safety of citizens. Severe flooding can also result in significant property damage, potentially
disrupting the regular function of community lifeline facilities and 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 identified 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
transport hazardous materials.

Severe flooding also comes with secondary effects that could have long lasting impacts on the
population, economy, and infrastructure within Jefferson County. Power failures are the most
common secondary effect associated with flooding. Coupled with a shortage of critical services
and supplies, power failures could cause a public health emergency. Community lifelines, such
as sewage and water treatment facilities, can fail, causing sewage overflows and the
contamination of groundwater and drinking water. Flooding also has the potential to trigger other
hazards, such as landslides, hazardous material spills, and dam failures.

The maximum threat of flooding for Jefferson 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 damage can result in permanent
population displacement, and business may close if they are unable to recover from the disaster.

Estimation of potential loss is completed through FEMA’s HAZUS software, A level two
HAZUS scenario was performed for the entirety of Jefferson County. The FEMA Global Flood
Risk Report and other reports generated by the software at the end of the scenario were utilized
to estimate the amount of damage and loss from a flood. The total building loss for a 100-year
flood based on a HAZUS level two scenario is displayed in Table 20 — HAZUS Building
Economic Loss Figures. The total business interruption vales occurring from a proposed 100-
year flood based on FEMA HAZUS data is illustrated in Table 21 — HAZUS Business
Interruption Economic Loss Figures. Figure 15 — Loss by Occupancy Type illustrates the
breakdown of economic losses by either residential, commercial, industrial, or other use type.

Table 20 - HAZUS Building Loss Figures

HAZUS Building Economic Loss Figures
Residential | Commercial Industrial Other Total
Building: $470,000.00 | $70,000.00 | $120,000.00 | $10,000.00 | $670,000.00
Content: $180,000.00 | $300,000.00 | $400,000.00 | $90,000.00 | $970,000.00
Inventory: $0.00 $0.00 $80,000.00 $0.00 $80,000.00
Subtotal: $650,000.00 | $370,000.00 | $600,000.00 | $100,000.00 | $1,720,000.00
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HAZUS Building Economic Loss Figures

Residential | Commercial Industrial Other Total
Source: HAZUS, 2023
Table 21 - HAZUS Business Interruption Economic Loss Figures
HAZUS Business Interruption Economic Loss Figures
Residential Commercial Industrial Other Total
Income: $60,000.00 $1,260,000.00 | $20,000.00 $160,000.00 $1,500,000.00
Relocation: | $500,000.00 $220,000.00 $10,000.00 $90,000.00 $820,000.00
Rental | o 00 000.00 | $120,000.00 $0.00 $20,000.00 | $290,000.00
Income:
Wage: $150,000.00 | $1,160,000.00 | $20,000.00 $1,040,000.00 | $2,370,000.00
Subtotal: $860,000.00 | $2,760,000.00 | $50,000.00 $1,310,000.00 | $4,980,000.00

Source: HAZUS, 2023

Figure 15 - Loss by Occupancy Type

Losses by Occupancy Type

$1,000,000.00
A S
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= Commercial

= Industrial

Other

Although floods can cause deaths, injuries, and damage to property, they are naturally occurring
events that benefit riparian systems which have not been disrupted by human actions. Such
benefits include groundwater recharge and the introduction of nutrient rich sediments which
improves soil fertility. However, human development often disrupts natural riparian buffers by
changing land use and land cover, and the introduction of chemical or biological contaminants
that often accompany human presence and can contaminate habitats after flood events.

4.3.3.3

Past Occurrence
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Jefferson County has experienced numerous flooding, flash flooding, and ice jam events in the
past. The flooding and flash flooding were caused by a variety of heavy storms, inclement
weather, tropical storms, and other issues. A summary of recent flood event history for Jefferson
County from January 2014 to March 2023 is found in Table 22 — Past Flood and Flash Flood
Events. Details of each event can be found in NOAA’s National Center for Environmental
Information (NCEI) database. Additional data was also acquired by examining Jefferson

County’s WebEOC information from 2014 to 2022.

Table 22 - Past Flood and Flash Flood Events

Past Flood and Flash Flood Events

. Event Property Damage
Event Location Date Event Type pEstiymate g
Big Run Borough 06/18/2014 Flood $5,000.00
Brookville Borough 08/21/2014 Flash Flood $50,000.00
Clover Township 08/21/2014 Flash Flood $25,000.00
Reynoldsville Borough 09/29/2015 Flood $0.00
Sykesville Borough 08/28/2016 Flood $5,000.00
Clover Township 08/28/2016 Flood $10,000.00
Summerville Borough 01/12/2017 Flood $2,000.00
Brookville Borough 01/12/2017 Flood $5,000.00
Warsaw Township 01/12/2017 Flood $2,000.00
Ringgold Township 01/12/2017 Flood $2,000.00
Brookville Borough 07/24/2017 Flash Flood $0.00
Clover Township 01/12/2018 Flood $0.00
Reynoldsville Borough 08/21/2018 Flood $0.00
Brockway Borough 08/21/2018 Flash Flood $0.00
Henderson Township 09/10/2018 Flood $1,000.00
Polk Township 07/07/2019 Flash Flood $1,000.00
Sykesville Borough 07/07/2019 Flash Flood $5,000.00
Jefferson County (Entire 10/31/2019 Flood $0.00
County)
Brockway Borough 07/07/2020 Flood $10,000.00
Brookville Borough 08/12/2021 Flash Flood $5,000.00
Eldred Township 08/26/2021 Flash Flood $0.00
Total: $128,000.00

Source: NCEI NOAA, 2023

*Property Damage Values are estimated and are not exact figures. Data from NCEI and WebEOC
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The National Flood Insurance Program (NFIP) identifies properties that frequently experience
flooding. Repetitive loss properties are structures insured under the NFIP which have had at least
two paid flood losses of more than $1,000 over any ten-year period since 1978. The hazard
mitigation assistance (HMA) definition of a repetitive loss property is a structure covered by a
contract for flood insurance made available under the NFIP that has incurred flood-related
damage on two occasions, in which the cost of repair, on average, equaled or exceeded 25% of
the market value of the structure at the time of each such flood event; and at the time of the
second incidence of flood-related damage, the contract for flood insurance contains increased
cost of compliance coverage. Table 23 — Repetitive Loss Properties illustrates the communities
that have repetitive loss properties, the total building payments, the contents payments, and the
number of losses. There are forty-five repetitive loss properties in Jefferson County. Table 24 —
Summary of Type of Repetitive Loss Properties by Municipality illustrates the breakdown of type
of repetitive loss properties in Jefferson County.

A property is considered a severe repetitive loss property either when there are at least four
losses each exceeding $5,000 or when there are two or more losses where the building payments
exceed the property value. Table 25 — Severe Repetitive Loss Properties illustrates the
communities within Jefferson County that have severe repetitive loss properties, the total
building payments, the contents payments, and the number of losses. The data used in the table is
based on data provided by PEMA.

Most municipalities in Jefferson County participate in the NFIP. Information on each
participating municipality can be found in Table 26 — Municipal NFIP Policies & Vulnerability.

Table 23 - Repetitive Loss Properties

Repetitive Loss Properties

. Cumulative Cumulative
. Community iy Sum of
Community Name Building Contents : Losses
Number Total Paid
Payment Payment
Big Run Borough 420508 $12,425.57 $7,081.59 $18,507.16 2
Big Run Borough 420508 $8,505.67 $0.00 $8,505.67 2
Big Run Borough 420508 $27,215.05 $5,192.35 $32,407.40 2
Big Run Borough 420508 $20,293.91 $0.00 $20,293.91 2
Big Run Borough 420508 $19,379.45 $0.00 $19,379.45 2
Big Run Borough 420508 $14,881.43 $0.00 $14,881.43 2
Brookville Borough 420510 $4,847.13 $1,418.93 $6,266.06 2
Brookville Borough 420510 $8,406.66 $2,208.00 $10,614.66 2
Brookville Borough 420510 $21,340.63 $5,000.00 $26,340.63 2
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Repetitive Loss Properties

. Cumulative Cumulative
. Community _— Sum of
Community Name Building Contents : Losses
Number Total Paid
Payment Payment
Henderson Township 421729 $63,995.74 $2,824.41 $66,820.15 4
Punxsutawney Borough 420512 $19,931.81 $1,796.10 $21,727.91 4
Punxsutawney Borough 420512 $25,807.25 $7,689 $33,496.25 3
Punxsutawney Borough 420512 $68,164.68 $82,243.41 $150,408.09 4
Punxsutawney Borough 420512 $14,957.06 $1,006.29 $15,963.35 3
Punxsutawney Borough 420512 $20,316.45 $0.00 $20,316.45 3
Punxsutawney Borough 420512 $9,951.04 $0.00 $9,951.04 2
Punxsutawney Borough 420512 $209,362.38 $352,903.41 $562,265.79 2
Punxsutawney Borough 420512 $20,060.80 $0.00 $20,060.8 2
Punxsutawney Borough 420512 $6,090.18 $0.00 $6,090.18 2
Punxsutawney Borough 420512 $12,900.94 $632.51 $13,533.45 2
Punxsutawney Borough 420512 $11,684.85 $2,033.67 $13,718.52 2
Punxsutawney Borough 420512 $13,535.02 $0.00 $13,535.02 2
Punxsutawney Borough 420512 $19,767.80 $92.73 $19,860.53 2
Reynoldsville Borough 420513 $6,023.86 $16,266.38 $2,290.24 3
Reynoldsville Borough 420513 $77,000.00 $53,900 $130,900.00 3
Reynoldsville Borough 420513 $111,200.66 $0.00 $111,200.66 3
Reynoldsville Borough 420513 $28,468.02 $0.00 $28,468.02 2
Reynoldsville Borough 420513 $20,168.30 $6,219.5 $26,387.80 3
Reynoldsville Borough 420513 $14,959.27 $257.68 $15,216.95 2
Reynoldsville Borough 420513 $40,200.00 $8,380.67 $48,580.67 3
Reynoldsville Borough 420513 $75,500.00 $0.00 $75,500.00 3
Reynoldsville Borough 420513 $19,828.44 $32,754.09 $52,582.53 2
Reynoldsville Borough 420513 $43,951.62 $1,784.28 $45,735.90 2
Reynoldsville Borough 420513 $41,000.00 $15,625.45 $56,625.45 2
Reynoldsville Borough 420513 $34,187.67 $0.00 $34,187.67 2
Reynoldsville Borough 420513 $52,448.07 $0.00 $52,448.07 2
Snyder Township 421735 $39,327.97 $60,467.09 $99,795.06 4
Summerville Borough 420514 $21,138.08 $0.00 $21,138.08 2
Summerville Borough 420514 $36,886.97 $10,000.00 $46,886.97 2
Winslow Township 421215 $14,561.97 $14,594.22 $29,156.19 6
Young Township 421737 $23,911.44 $7,480.18 $31,391.62 5
Young Township 421737 $26,936.10 $0.00 $26,936.10 4
Total: $1,381,519.94 $699,851.94 $2,060,371.88 110
Source: FEMA, 2023
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Table 24 - Summary of Type of Repetitive Loss Properties by Municipality

Summary of Type of Repetitive Loss Properties by Municipality

Type
U Non- | paramity | 29| condo | O
Residential Family Residential
Bell Township 0 0 1 0 0
Big Run Borough 0 1 5 0 0
Brookville Borough 1 0 2 0 0
Henderson Township 0 0 1 0 0
Punxsutawney Borough 5 0 9 0 0
Reynoldsville Borough 6 0 8 0 0
Snyder Township 0 0 1 0 0
Summerville Borough 0 0 2 0 0
Winslow Township 0 0 1 0 0
Young Township 0 0 2 0 0
Total: 12 1 32 0 0
Source: FEMA, 2023
Table 25 - Severe Repetitive Loss Properties
Severe Repetitive Loss Properties
Community Name | Community | Cumulative | Cumulative Sum of Losses
Number Building Contents Total Paid
Payments Payments
Bell Township 422244 $22,692.07 $6,479.40 $29,171.47 2
Punxsutawney Borough 420512 $15,046.11 $0.00 $15,046.11 2
Reynoldsville Borough 420513 $93,349.59 $7,543.02 $100,892.61 4
Total: | $131,087.77 $14,022.42 | $145,110.19 8
Source: FEMA, 2023
Table 26 - Municipal NFIP Policies & Vulnerability
Municipal NFIP Policies
Community Name Community Number
Bell Township 422244
Big Run Borough 420508
Brookville Borough 420510
Henderson Township 421729
Punxsutawney Borough 420512
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Municipal NFIP Policies

Community Name Community Number
Reynoldsville Borough 420513
Snyder Township 421735
Summerville Borough 420514
Winslow Township 421215
Young Township 421737
Source: FEMA, 2023

4334 Future Occurrence

Flooding is a frequent problem throughout the Commonwealth of Pennsylvania. Jefferson
County will certainly be impacted by flooding events in the future, as Jefferson County
experiences some degree of flooding annually. The threat of flooding is compounded in the late
winter and early spring months, as melting snow can overflow streams, creeks, and tributaries,
increasing the amount of groundwater, clogging stormwater culverts and bridge openings. The
NFIP recognizes the 1% annual chance flood, also known as the base flood of a one-hundred-
year flood, as the standard for identifying properties subject to federal flood insurance purchase
requirements. A 1% annual chance flood is a flood which has a 1% chance of occurring in a
given year or is likely once every one-hundred years. The digital flood insurance maps
(DFIRMs) are used to identify areas subject to the 1% annual chance of flooding.

A property’s vulnerability to a flood is dependent upon its location in the floodplain. Properties
along the banks of a waterway are the most vulnerable. The property within the floodplain is
broken into sections depending on its distance from the waterway. The ten-year flood zone has a
10% chance of being flooded every year. However, this label does not mean that this area cannot
flood more than once every ten years. This label simply designates the probability of a flood of
this magnitude every year. Further away from this area is the fifty-year floodplain. This area
includes all of the ten-year floodplain plus additional property. The probability of a flood of this
magnitude occurring during a one-year period is 2%. A summary of flood probability is shown in
Table 27 — Flood Probability Summary.

Table 27 - Flood Probability Summary

Flood Probability Summary

Flood Recurrence Annual Chance of
Intervals Occurrence
10-year 10.00%
50-year 2.00%
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Flood Probability Summary

Flood Recurrence Annual Chance of
Intervals Occurrence
100-year 1.00%
500-year 0.20%

Source: FEMA, 2009

4335 Vulnerability Assessment

Riverine and Stream Flooding

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

County community lifelines are the most vulnerable buildings and services when riverine and
stream flooding is considered. Community lifeline facilities are facilities that, if damaged, would
present an immediate threat to life, public health, and safety. Facilities that use and store
hazardous materials pose a potential threat to the environment during flooding events if flooding
causes a leak, inundation, or equipment failure. Appendix D of this hazard mitigation plan
includes a flooding vulnerability map for each municipality in Jefferson County, with vulnerable
structures and community lifeline facilities that are located within the special flood hazard area.

Table 28 — Expected Damage to Essential Facilities (HAZUS) illustrates the estimated damage
levels to certain essential facilities based on classifications in the HAZUS General Building
Stock. There are no facilities that are estimated to be at least moderately damaged by a 100-year
flooding event in the HAZUS Level Two scenario that was completed for Jefferson County.
Plans for such an event, and the damage that would result to community lifelines and essential
facilities, must be in place to successfully mitigate the potential disruption to community lifeline
facilities.

Table 28 - Expected Damage to Essential Facilities (HAZUS)

Expected Damage to Essential Facilities

Number of Facilities
Classification
. At Least At Least .
Total: Moderate: | Substantial: Loss of Use:
Emergency Operations Center 1 0 0 0
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Expected Damage to Essential Facilities

Number of Facilities
Classification At Least At Least
vzl Moderate: | Substantial: Les ot e
Fire Stations 19 0 0 0
Hospitals 2 0 0 0
Police Stations 9 0 0 0
Schools 38 0 0 0

Source: HAZUS, 2023

Table 29 - County Structures Within Special Flood Hazard Area shows the number of site
structure address points within the Special Flood Hazard Area as well as the community lifeline
facilities. This information was compiled using the Special Flood Hazard Area and GIS data
provided by the Jefferson County GIS Department.

Table 29 - County Structures Within Special Flood Hazard Area

County Structures Within Special Flood Hazard Area

Site Structure
Municipality Address Points Community Lifelines within Flood Area
Within Flood Area
Barnett Township 54 0
Beaver Township 4 0
Bell Township 39 0
Big Run Borough 242 1
Brockway Borough 246 2
Brookville Borough 60 0
Clover Township 35 0
Corsica Borough 0 0
Eldred Township 8 0
Falls Creek Borough 0 0
Gaskill Township 13 0
Heath Township 16 0
Henderson Township 21 0
Knox Township 10 0
McCalmont Township 6 0
Oliver Township 33 0
Perry Township 48 0
Pine Creek Township 3 0
Polk Township 1 0
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County Structures Within Special Flood Hazard Area

Site Structure
Municipality Address Points Community Lifelines within Flood Area
Within Flood Area

Porter Township 2 0
Punxsutawney Borough 340 7
Reynoldsville Borough 243 1
Ringgold Township 24 1
Rose Township 10 0
Snyder Township 85 0
Summerville Borough 49 0
Sykesville Borough 58 0
Timblin Borough 11 0
Union Township 2 0
Warsaw Township 11 0
Washington Township 10 0
Winslow Township 23 0
Worthville Borough 2 0
Young Township 90 0

Totals: 1,799 12

Source: Jefferson County, 2023

Table 30 — Community Lifeline Facilities Additional Information illustrates the additional
information including name, the municipality, and the type of facility for each community
lifeline facility that falls within the Special Flood Hazard Area for Jefferson County. This
information was compiled using Jefferson County’s GIS information with the assistance of the
Jefferson County GIS Department.

Table 30 - Community Lifeline Facilities Additional Information

Community Lifeline Facilities Additional Information

Municipality:

Type of Facility:

Community Lifelines

Big Run Borough

Fire Station (1)

Brockway Borough

Fire Station (1)

Gas Station (1)

Punxsutawney Borough

Fire Station (1)

Gas Station (1)

Grocery Store (2)
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Community Lifeline Facilities Additional Information

Municipality: Type of Facility:

Homeless Shelter (1)
Police Department (1)

School (1)
Reynoldsville Borough Grocery Store (1)
Ringgold Township Electric Substation (1)

Flash Flooding

Flash flooding is a common occurrence in Jefferson County and can occur anywhere in the
county. A large portion of flash flooding occurs in populated areas that have increased
impervious ground cover. During the risk assessment process, numerous resources were utilized
to determine flash flooding locations in Jefferson County. Municipalities were asked to identify
locations within the municipality that were prone to frequent flash flooding. The National
Climatic Data Center was also queried to determine flash flood vulnerable areas. This data is
reflected in Table 22 — Past Flood and Flash Flood Events above.

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

. Brookville Borough  (Three occurrences)
. Brockway Borough (One occurrence)
. Clover Township (One occurrence)
. Eldred Township (One occurrence)
. Polk Township (One occurrence)
. Sykesville Borough (One occurrence)

Although the above locations were identified as vulnerable areas in Jefferson County, they are
not the only locations that are vulnerable to flash flooding. The Jefferson County Hazard
Mitigation Team will continue to work with municipalities to identify vulnerable flash flooding
locations and identify vulnerable populations and community lifelines.

Municipalities at high risk of flood, flash flood, ice jam flood (special flood hazard areas):

e Barnett Township e Clover Township

e Beaver Township e Eldred Township

e Bell Township e Falls Creek Borough
e Big Run Borough e Gaskill Township

e Brockway Borough e Heath Township

e Brookville Borough e Henderson Township
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e Knox Township

e McCalmont Township
e Oliver Township

e Perry Township

e Pine Creek Township

e Polk Township

e Porter Township

e Punxsutawney Borough
e Reynoldsville Borough
¢ Ringgold Township

e Rose Township

Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township

Municipalities not at high risk of flood, flash flood, ice jam flood (no special flood hazard

areas):

e Corsica Borough
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4.3.4. Hurricane and Tropical Storm

4341 Location and Extent

Jefferson County does not have any open-ocean coastline areas. However, the impacts from
coastal storms such as tropical storms and hurricanes can expand inland. Tropical depressions are
cyclones with maximum sustained winds of less than 39 miles per hour (mph). The system
becomes a tropical storm when the maximum sustained winds reach between 39 and 74 miles per
hour. When wind speeds exceed 74 mph, the system is considered a hurricane. Tropical storms
impacting Jefferson County develop in tropical or sub-tropical waters found in the Atlantic
Ocean, Caribbean Sea, or Gulf of Mexico. Another type of tropical storms is the nor’caster,
which is a large cyclone that rotates clockwise and is typically associated with the Atlantic
Ocean and the East Coast of the United States between North Carolina and Massachusetts. The
name nor’easter comes from the direction that the strongest winds typically blow from the
cyclone.

While Jefferson County is located about 272 miles inland of the East Coast of the United States,
tropical storms can track inland and cause heavy rainfall and strong winds. Jefferson County is
located inland of the East Coast region, designated by FEMA, as being Hurricane-Susceptible
(see Figure 16 — Pennsylvania Wind Zones). Jefferson County falls within wind zone 3 as shown
in Figure 16 — Pennsylvania Wind Zones. Zone 3 for Jefferson County suggests that shelters and
critical facilities should be able to withstand a 3-second wind guest of up to 200 mph. Tropical
storms and hurricanes are regional and seasonal events that can impact very large areas that are
hundreds to thousands of miles across over the life of the storm. Hurricane and tropical storm
seasons are typically from June to November. All communities within Jefferson County are
equally subject to the impacts of hurricanes and tropical storms that track near the county. Areas
in Jefferson County which are subject to flooding, wind, and winter storm damage are
particularly vulnerable.
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Figure 16 - Pennsylvania Wind Zones
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4.3.4.2 Range of Magnitude

Table 31 - Saffir-Simpson Scale

The impact tropical storm or hurricane events have on an area is typically measured in terms of
wind speed. Flood damage results from intense
precipitation and wind, typically from coastal
storms, which impact Jefferson County.
Expected damage from hurricane force winds is
measured using the Saffir-Simpson Scale (Table
31 — Saffir-Simpson Scale). The Saffir-Simpson
Scale categorizes hurricane intensity linearly
based upon maximum sustained winds,
barometric pressure, and storm surge potential.

Saffir-Simpson Hurricane Scale

3 111-130 96-113 Categories three, four, and five are classified as
“major” hurricanes, but category one and two
> 06-110 84-05 storms can contain potential significant storm
surge. Category one storms result in very
1 ~4-05 65-83 dangerous winds with some damage, while
category two storms results in extremely
Non-Hurricane Classifications dangerous winds with extensive damage.
_ Category three storms result in devastating
Té:’;::li;‘] 39-73 34-64 damage and category four/five storms result in
catastrophic damage. Although major hurricanes
Tropical 0-38 0-33 comprise only 20% of all tropical cyclones
Depression making landfall, they account for over 70% of
the damage in the United States. While hurricanes can cause high winds and associated impacts,

it is also important to recognize the potential for flooding events during hurricanes, tropical
storms, and nor’easters. In Jefferson County, wind impacts from tropical events include downed
trees and utility poles to cause utility interruptions. Mobile home, because they may not be well-
anchored, have a greater potential to be impacted by high winds. Additionally, these storms can
produce high volumes of rainfall that cause flash flooding which can be followed by stream and
riverine flooding. The risk assessment and associated impact for flooding events is included in
Section 4.

4.3.4.3 Past Occurrence

Table 32 — History of Coastal Storms Impacting Jefferson County lists all coastal storms that
have impacted Jefferson County from 1954 to 2021. Figure 17 — Historic Tropical
Storms/Hurricanes in Pennsylvania identifies some past hurricanes that had an inland path
through Pennsylvania. Hurricane Agnes was a severe coastal storm event in June 1972. After
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making first landfall as a hurricane near Florida, Agnes weakened and exited back into the
Atlantic off the North Carolina coast. The storm moved along the coast and made a second
landfall near New York City as a tropical storm and merged with an extra-tropical low-pressure
system over Pennsylvania. This brought extremely heavy rains to Pennsylvania that caused
major flooding. Pennsylvania incurred $2.8 billion in damages. There were fifty storm related
deaths statewide. However, in Jefferson County, the most significant effects of Hurricane Agnes
were due to secondary flooding. Agnes was only a category one hurricane but dropped more than
fifteen inches of rain in the northeastern United States. Pennsylvania received the greatest
amount of flood damage.

Hurricane Sandy was another coastal storm event that caused minimal damage to Jefferson
County, to include wind and rain.

Table 32 - History of Coastal Storms Impacting Jefferson County

History of Coastal Storms Impacting Jefferson County

Category at Time of | Wind Speed at Time of
Year Name Jefferson County Jefferson County
Impact Impact
1954 Hurricane Hazel Extra Tropical Storm 70 knots
1955 Hurricane Connie Tropical Storm 45 knots
1959 Hurricane Gracie Extra Tropical Storm 25 knots
1963 Tropical Unnamed Storm | Tropical Depression 25 knots
1968 Tropical Storm Candy Extra Tropical Storm 25 knots
1979 Hurricane Frederic Tropical Storm 35 knots
1989 Hurricane Hugo Extra Tropical Storm 35 knots
1996 Hurricane Fran Tropical Depression 30 knots
2002 Hurricane Isidore Extra Tropical Storm 20 knots
2003 Hurricane Isabel Extra Tropical Storm 35 knots
2004 Hurricane Frances Extra Tropical Storm 30 knots
2012 Hurricane Sandy Extra Tropical Storm 40 knots
2017 Hurricane Nate Extra Tropical Storm 25 knots
2018 Hurricane Florence Extra Tropical Storm 25 knots
2021 Tropical Storm Fred Tropical Depression 20 knots
Source: NOAA, 2020
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Figure 17 - Historic Tropical Storms/Hurricanes in Pennsylvania
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4344 Future Occurrence

Although hurricanes and tropical storms can cause flood events consistent with 100 and 500-year
flood levels, the probability of occurrence of hurricanes and tropical storms is measured relative
to wind speed. Table 33 — Annual Probability of Wind Speeds shows the annual probability of
winds that reach the strength of tropical storms and hurricanes in Jefferson County and the
surrounding areas based on a sample period of forty-six years. According to NOAA, there is a
low probability each year that Jefferson County will experience winds from coastal storms that
could cause minimal to moderate damages, however it is likely that a storm event will occur
during this planning period The potential future impacts from a tropical storm or hurricane will
be approximately once every four and a half years, or 22.24% annually. The probability of winds
exceeding 118 mph is less than 0.1% annually (See Table 33 — Annual Probability of Wind
Speeds.

Table 33 - Annual Probability of Wind Speeds

Annual Probability of Wind Speeds
. . Annual Probability of
Wind Speed (mph) Saffir-Simpson Scale Occurrence (%)
45-77 Tropical Storms// Category 1 Hurricane | 91.59
78-118 Category 1 to 2 Hurricanes 8.32
119-138 Category 3 to 4 Hurricanes .0766
139-163 Category 4 to 5 Hurricanes .0086
164-194 Category 5 Hurricanes .00054
195+ Category 5 Hurricanes .00001
Source: FEMA, 2000

There has been an increase in North Atlantic hurricane activity since the 1970s with locations of
peak intensity tropical cyclones migrating poleward coinciding with tropics expansion. An index
potential hurricane destructiveness suggests an increase over the past thirty years. Variability in
tropical cyclone activity in the Atlantic is due to natural variability in ocean circulation, volcanic
eruptions, and Saharan dust, as well as climate change resulting from greenhouse gases and
sulfate aerosols.

Climate change is causing atmospheric temperatures to rise, which corresponds to a rise in ocean
surface temperatures, resulting in warmer and moister conditions where tropical storms develop.
However, the relationship between climate change and hurricanes can be complex due to the
many other factors that are associated with hurricane development which include wind shear and
air pollution. Warmer oceans store more energy and are capable of fueling stronger storms and it
is projected that Atlantic hurricanes will become more intense and produce more precipitation as
ocean surface temperatures rise. The storms associated with the tropical storms/hurricanes can
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also linger around for a longer period of time in a given place due to the climate change which
enhances destructive impacts in the future. Other possible connections of hurricanes in near
future related to climate change are the length of hurricane season and seeing more hurricanes
earlier or later than usual hurricane season. There are expected to be more category four and five
hurricanes in the Atlantic and the hurricane season may be elongated, all which impact the future
of Jefferson County.

4.3.4.5 Vulnerability Assessment

The impacts of climate change are tangible and hazardous realities. Tropical storms tracking
nearby Jefferson County can not only cause high winds, but also heavy rains to occur. A
vulnerability assessment for hurricanes and tropical storms focusses on the impacts of flooding
and severe winds. Flooding associated with hurricanes/tropical storms can occur in areas
throughout Jefferson County which can cause damage to buildings and infrastructure. The
assessment for flood-related vulnerability is addressed in Section 4.3.3 and a discussion of wind
related vulnerability is addressed in Section 4.3.8.

Mobile homes are at a greater vulnerability during a hurricane or tropical storm because those
locations could be less securely anchored to the ground than typical homes constructed with
footings and foundations. High wind events make these locations particularly vulnerable because
of sustained gale-force winds that can be associated with hurricanes and tropical storms. Mobile
homes and improperly anchored homes can be found in locations throughout the county, and
these are common around the entire Commonwealth of Pennsylvania.

Jefferson County has approximately 1,796 mobile homes based on the American Community
Survey from the United States Census Bureau for 2021. This data also allows for a breakdown of
the information by jurisdiction. See the table below.

Number of Mobile Homes by Jurisdiction
Jurisdiction Mobile Homes
Jefferson County 1,796
Barnett Township 57
Beaver Township 50
Bell Township 92
Big Run Borough 36
Brockway Borough 18
Brookville Borough 73
Clover Township 31
Corsica Borough 22
Eldred Township 111
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Number of Mobile Homes by Jurisdiction
Jurisdiction Mobile Homes

Falls Creek Borough 16
Gaskill Township 55
Heath Township 124
Henderson Township 41
Knox Township 75
McCalmont Township 62
Oliver Township 74
Perry Township 28
Pine Creek Township 53
Polk Township 52
Porter Township 40
Punxsutawney Borough 51
Reynoldsville Borough 29
Ringgold Township 51
Rose Township 65
Snyder Township 34
Summerville Borough 18
Sykesville Borough 10
Timblin Borough 0

Union Township 87
Warsaw Township 113
Washington Township 88
Winslow Township 92
Worthville Borough 1

Young Township 47

Due to the impact of hurricanes and tropical storms, the vulnerability for Jefferson County is
moderate. Potential economic losses could include direct building loss and business interruption.
Direct building loss is direct damage to any building or structure. Business interruption includes
relocation, employee wage loss, expenses, income loss, etc. Jefferson County’s vulnerability
level is high for direct building loss. The total direct building loss amount for Jefferson County
equates to $1,720,000.00. The total business interruption value for Jefferson County equates to
$4,980,000.00. Therefore, the vulnerability of direct building loss and business interruption is
high.

Municipalities at high risk of hurricane and tropical storms:

e Barnett Township e Beaver Township
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Bell Township

Big Run Borough
Brockway Borough
Brookville Borough
Clover Township
Corsica Borough
Eldred Township
Falls Creek Borough
Gaskill Township
Heath Township
Henderson Township
Knox Township
McCalmont Township
Oliver Township
Perry Township

Pine Creek Township
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Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
Rose Township

Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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4.3.5. Landslides

4351 Location and Extent

Rock falls and other slope failures can occur in areas of Jefferson County with moderate to steep
slopes. Many slope failures are associated with precipitation events — periods of sustained above-
average precipitation, specific rainstorms, or snowmelt events. Rockfalls, rockslides, rock
topples, block slides, debris flows, mud flows, and mud slides are all forms of landslides. Areas
experiencing erosion, decline in vegetation cover and earthquakes are also susceptible to
landslides. Human activities that contribute to slope failure include altering the natural slope
gradient, increasing soil and water content, and removing vegetation cover. Areas where this
type of human activity is common are areas that were excavated along highways and other
roadways.

The Pennsylvania Department of Conservation and Natural Resources (PA DCNR) describes
landslide susceptibility in Jefferson County as generally high vulnerability and high vulnerability
along lake bluffs and steam banks. Figure 18 — Landslide Hazard Areas shows areas of landslide
susceptibility in Jefferson County. A majority of Jefferson County is located in the Appalachian
Plateaus physiographic province which is known for high to moderate vulnerability to all forms
of landslides. Steep slopes are evenly spread throughout the county and there are locations that
can be prone to landslides in almost every municipality.

4352 Range of Magnitude

Landslides cause damage to transportation routes, utilities, and buildings. They can also create
travel delays and other side effects for transportation of people and material. Fortunately, death
and injuries due to landslides are relatively rare in Pennsylvania. Almost all of the known deaths
due to landslides have occurred when rocks fall or other slide along highways involve vehicles.
Storm-induced debris flows are the only other type of landslide likely to cause injuries. As
residential and recreational development increase on and near steep mountain slopes, the hazard
from these rapid events will also increase. Most Pennsylvania landslides are moderate to slow
moving and damage objects and buildings, rather than people.

The Pennsylvania Department of Transportation (PennDOT) and large municipalities incur
substantial costs due to landslide damage and to additional construction costs for new roads in
known landslide-prone areas. A 1991 estimate showed an average of $10 million per year is
spent on landslide repair contracts across the Commonwealth of Pennsylvania and a similar
amount is spent on mitigation costs for grading projects (DCNR, 2009). A number of highway
sites in Pennsylvania need temporary or permanent repair at an estimated cost of between
$300,000.00 and $2 million each. Similar landslide events that affect traffic and roadways
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throughout the commonwealth occur intermittently throughout the year. A 7,500-pound rockslide
closed down parts of Pennsylvania State Route 11 in Montour County, Pennsylvania in
November of 2020 for a number of weeks. Events of similar magnitude can and have occurred in
and around Jefferson County.

The 2018 Pennsylvania Hazard Mitigation Plan lists Jefferson County as having a moderate
incidence of landslides but high susceptibility. Jefferson County landowners and real estate
developers must know the magnitude of susceptibility within the county prior to the start of
development.

4.35.3 Past Occurrence

No comprehensive list of landslide incidents in Jefferson County is available, as there is no
formal reporting system in place. PennDOT and municipal departments are responsible for slides
that inhibit the flow of traffic or damage roads and bridges, but they generally only repair the
road and the adjacent right-of-way areas.

On October 31, 2019, a mudslide occurred on SR 28 north of Summerville Borough. The
roadway was closed for approximately five hours.

4354 Future Occurrence

Historically, landslide events are likely to occur once every five years in Jefferson County.
Mismanaged development in steeply sloped areas could increase the frequency of occurrence.
Road cuts are the most common development that puts an area at an increased probability of a
slide. The Pennsylvania Department of Environmental Protection (PA DEP) has an Erosion and
Sediment (E & S) program that sets requirements intended to mitigate erosion associated with
development projects of a certain scale. The guidelines offered in this program are similar to
landslides prevention practices.

Climate change could increase the frequency of landslides in Jefferson County, due to increasing
rain and runoff. With climate change, hurricanes and tropical storms could become more
frequent and more intense. This higher volume of precipitation, falling in a shorter period of
time, could dramatically increase the number of landslide events. This is related to flash flooding
events as well. Soil movement will likely increase with a higher volume of precipitation.

4355 Vulnerability Assessment

Landslides are often precipitated by other natural hazards such as earthquakes or floods. A
significant landslide can cause millions of dollars in damage. Continued enforcement of
floodplain management and proper road and building construction can mitigate the vulnerability
to landslides. Floodplain management is important where mining has occurred within proximity
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to watercourses and associated flat-lying areas. Surface water may permeate into areas that still
have open fractures and the build-up of surface water in those fractures could lead to unexpected
flood events and landslide events.

A comprehensive database of land highly prone to erosion and landslides is difficult to produce.
The potential for erosion and landslides should be considered when planning construction
projects in Jefferson County. There are several general factors that can be indicators of landslide
prone areas including:

e Locations on or close to steep hills.

e Areas of steep road cuts or excavations.

e Steep areas where surface run-off is channeled.

e Fan shaped areas of sediment and rock accumulations.

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

All the municipalities in Jefferson County are vulnerable to landslides. Table 34 — Structure
Vulnerability Data illustrates the number of site structure address points per municipality and the
number of structures in high slope areas. Landslide events are most likely to occur in steeply
sloped areas and in places where landforms have been altered for purposes of highway
construction or other development. This is especially true if development is located at the base or
crest of cliffs or near large highway cut-outs. These areas should be considered vulnerable to
landslides, particularly if mitigation measures have not been implemented.

Table 34 - Structure Vulnerability Data

Structure Vulnerability Data
L MRS €1 AeRlEsElels Number of Structures in
Municipality Structures Per Slope Area
Municipality b
Barnett Township 953 0
Beaver Township 623 0
Bell Township 2,069 4
Big Run Borough 536 0
Brockway Borough 1,441 0
Brookville Borough 3,031 0
Clover Township 559 2
Corsica Borough 266 0
Eldred Township 1,867 0
Falls Creek Borough 807 0
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Structure Vulnerability Data

Number of Addressable .
Municipality Structures Per NUITIIEE @l SIS
ST Slope Area
Municipality
Gaskill Township 810 0
Heath Township 968 1
Henderson Township 1,575 0
Knox Township 1,350 0
McCalmont Township 1,171 6
Oliver Township 1,409 0
Perry Township 1,532 8
Pine Creek Township 1,441 1
Polk Township 934 0
Porter Township 484 0
Punxsutawney Borough 4,463 1
Reynoldsville Borough 2,101 2
Ringgold Township 866 0
Rose Township 1,294 1
Snyder Township 2,476 0
Summerville Borough 460 0
Sykesville Borough 791 0
Timblin Borough 146 0
Union Township 978 0
Warsaw Township 1,863 1
Washington Township 2,317 0
Winslow Township 2,731 1
Worthville Borough 74 0
Young Township 1,816 1
Totals: 46,202 29
Municipalities at high risk of landslide (areas of slopes greater than 25°):
e Barnett Township e Corsica Borough
e Beaver Township e Eldred Township
e Bell Township e Falls Creek Borough
¢ Big Run Borough e Gaskill Township
e Brockway Borough e Heath Township
e Brookville Borough e Henderson Township
e Clover Township e Knox Township
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McCalmont Township
Oliver Township

Perry Township

Pine Creek Township
Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
Rose Township
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Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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Figure 18 - Landslide Hazard Areas

Jefferson County Slope Vulnerability
Jefferson County, Pennsylvania

0 25 5 10 Miles
I N T TR A T SO
Legend Jefferson County Slopes:
I:l Jefferson County Boundary Degree of Slope:
|:| Jefferson County Municipalities - 09
e Jefferson County Address Points with Slope over 18 Degrees - 9.1-18
Jefferson County Rivers 18.1-25
Jefferson County Small Waterbodies = 25.1-35
35.1-90

Produced by MCM Consulting Group, Inc.

Page - 107



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

4.3.6. Radon Exposure

436.1 Location and Extent

Airborne radon gas is radioactive and is a step in the radioactive decay of uranium to radium.
Radon is a noble gas, cannot be seen and has no odor. Like other noble gasses, radon gas is very
stable, so it does not easily combine with other chemicals. Two isotopes of radon are commonly
found: 222Rn and 220Rn. The 220Rn isotope has a very short half-life, so it often only exists for
fifty-five seconds, not long enough to pose a hazard to humans. The 222Rn isotope has a half-life
of 3.8 days which is long enough to pose a threat to humans. Still, due to the relatively short half-
life of 222Rn, it only exists in relative proximity to its radioactive parent, usually within tens of
feet away. Radon is a carcinogen and when inhaled, it can lead to the development of lung
cancer.

Radioactivity, caused by airborne radon, has been recognized for many years as an important
component in the natural background radioactivity exposure of humans, but it was not until the
1980s that the wide geographic distribution of elevated values in houses and the possibility of
extremely high radon values in houses were recognized. Radon was discovered as a significant
source of natural radiation for humans in 1984 in the Reading Prong geologic province in
Eastern Pennsylvania, when routine monitoring of employees leaving the not yet active Limerick
nuclear power plant showed readings that a construction worker working on the plant frequently
exceeded expected radiation levels despite the fact that the plant was not active. The
Environmental Protection Agency (EPA) guidelines state that mitigation actions should be taken
if levels exceed 4pCi/L in a home, and most uranium miners have a maximum exposure of 67
pCi/L. Subsequent testing of the Limerick power plant worker’s home showed high radon levels
of 2,500 pCi/L (pico Curies per Liter), triggering the Reading Prong to become the focus of the
first large-scale radon scare.

Radon gas is considered ubiquitous and can be found in indoor and outdoor environments. There
is no known safe level of exposure to radon. For most people in Pennsylvania, the greatest risk of
radon exposure is from within their home in rooms that are below, directly in contact with, or
immediately above the ground. Sources of radon include radon in the air from soil and rock
beneath homes, radon dissolved in water from private wells and exsolved during water use (rare
in Pennsylvania), and radon emanating from uranium-rich building materials such as concrete
blocks or gypsum wallboard (also rare in Pennsylvania). Key factors in radon concentration in
homes are the rates of air flow into and out of the house, the location of air inflow, and the radon
content of air in the surrounding soil. Because of the flow dynamics of air inside of most houses,
even a small rate of soil radon gas inflow can lead to elevated radon concentrations.

There are several factors that contribute to higher radon levels in soil gas:
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e Proximity to elevated uranium rich deposits (>50ppm). Areas within a few hundred feet
of such deposits are most at risk. Such deposits are rare in Pennsylvania.

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

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

The following three sources of radon in houses are now recognized (see Figure 19 - Sketch of
Radon Entry Points into a House below):

e Radon in soil air that flows into the house

e Radon dissolved in water from private wells and exsolved during water usage; this is
rarely a problem in Pennsylvania

e Radon emanating from uranium-rich building materials (e.g., concrete blocks or gypsum
wallboard); this is not known to be a problem in Pennsylvania

High radon levels were initially thought to be exacerbated in houses that are tightly sealed, but it
is now recognized that rates of airflow into and out of houses, plus the location of air inflow and
the radon content of air in the surrounding soil, are key factors in radon concentrations. Outflows
of air from a house, caused by a furnace, fan, thermal “chimney” effect, or wind effects, require
that air be drawn into the house to compensate. If the upper part of the house is tight enough to
impede influx of outdoor air (where radon concentration is generally <0.1 pCi/L), then an
appreciable fraction of the air may be drawn in from the soil or fractured bedrock through the
foundation and slab beneath the house, or through cracks and openings for pipes, sumps, and
similar features. Soil gas typically contains from a few hundred to a few thousand pCi/L of
radon; therefore, even a small rate of soil gas inflow can lead to elevated radon concentrations in
a house.
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Figure 19 - Sketch of Radon Entry Points into a House
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The radon concentration of soil gas depends upon a number of soil properties, the importance of
which is still being evaluated. In general, 10% to 50% of newly formed radon atoms escape the
host mineral of their parent radium and gain access to the air-filled pore space. The radon content
of soil gas clearly tends to be higher in soils containing higher levels of radium and uranium,
especially if the radium occupies a site on or near the surface of a grain from which the radon
can easily escape. The amount of pore space in the soil and its permeability for airflow, including
cracks and channels, are important factors determining radon concentration in soil gas and its
rate of flow into a house. Soil depth and moisture content, mineral host and form for radium, and
other soil properties may also be important. For houses built on bedrock, fractured zones may
supply air having radon concentrations similar to those in deep soil.

The second factor listed above is most likely the cause of high radon levels in Jefferson County.
The data show that most reported zip codes in the county have high basement radon level test
results. The areas and test results are shown in more detail in the past occurrence section.

4.3.6.2 Range of Magnitude

According to the EPA, about 21,000 lung cancer deaths each year in the U.S. are related to
radon. It is the second leading cause of lung cancer after smoking and the number one cause of
lung cancer among nonsmokers. Radon causes lung cancer by continuing to radioactively decay
after being inhaled, and turning into a daughter product (218Po, 214Pb, 214Bi) which may
become attached to lung tissue and induce lung cancer due to the continued radioactive decay.
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The EPA reports that the national average radon concentration of indoor air of homes is about
1.3 pCi/L, and they recommend that homes be fixed if the radon level is 4pCi/L or more. There
is however no safe level of radon exposure, so the EPA also recommends considering fixing a
home if the radon level is between 2 pCi/L and 4 pCi/L.

Table 35 - Radon Risk for Smokers and Nonsmokers shows the relationship between various
radon levels, probability of lung cancer, comparable risks from other hazards, and action

thresholds. As seen in Table 35 - Radon Risk for Smokers and Nonsmokers below, a smoker
exposed to radon has a much higher risk of lung cancer.

Table 35 - Radon Risk for Smokers and Nonsmokers

Radon Risk for Smokers and Nonsmokers
If 1,000 People Were Risk of cancer from
Radon Level . .
(PCilL) Exposed to this level radon exposure Action Threshold
P over a lifetime...* compares to...***
SMOKERS
20 About 260 people could 250 times the risk of
get lung cancer drowning
10 About 150 people could 200 times the risk of
get lung cancer dying in a home fire Fix Structure
g About 120 people could 30 times the risk of
get lung cancer dying in a fall
4 About 62 people could get | 5 times the risk of dying
lung cancer in a car crash
About 32 people could get | 6 times the risk of dying Consider fixing
2 lung cancer from poison structure between 2
g P and 4 pCi/L
A 2 I I A i .
13 bout 20 people could get | (Average indoor radon Reducing radon levels
lung cancer level) .
below 2pCi/L is
About 3 people could get | (Average outdoor radon | ...
0.4 difficult
lung cancer level)
NON-SMOKERS
20 About 36 people could get | 35 tlm.es the risk of Fix Structure
lung cancer drowning
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Radon Risk for Smokers and Nonsmokers
If 1,000 People Were Risk of cancer from
Radon Level . .
: Exposed to this level radon exposure Action Threshold
(pCi/L) .
over a lifetime...* compares to...***
10 About 18 people could get | 20 times the risk of
lung cancer dying in a home fire
g About 15 people could get | 4 times the risk of dying
lung cancer in a fall
4 About 7 people could get | The risk of dying in a
lung cancer car crash
. . Consider fixing
About 4 people could get | The risk of dying from
2 lun can(F:)er P g oison ying structure between 2
g P and 4 pCi/L
About 2 people could get | (Average indoor radon .
1.3 Peop g ( g Reducing radon levels
lung cancer level) o
(Average outdoor radon below 2pCi/l- s
0.4 ; g difficult
level)
Note: Risk may be lower for former smokers
* Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R-03-003).
** Comparison data calculated using the Centers for Disease Control and Prevention's 1999-2001 National Center
for Injury Prevention and Control Reports.

4.3.6.3 Past Occurrence

In 1984, the Pennsylvania Radon Bureau responded to the newly detected high radon levels with
a massive radon monitoring, educational, and remediation effort. In the start of November 1986,
over 18,000 homes had been screened for radon and approximately 59% were found to have
radon daughter levels in excess of the 0.020 Working Level (WL) guideline. Radon daughter
levels ranged up to 13 WL or 2600 pCi/L or radon gas.

The Pennsylvania Department of Environmental Protection (PA DEP) provides information for
homeowners about how to test for radon in their homes, and when they receive a test result over
4 pCi/L, the PA DEP Bureau of Radiation Protection works to help homeowners repair the home
and mitigate the hazard. The DEP has estimated that the national average indoor radon
concentration is 1.3 pCi/L and the level for action is 4.0 pCi/L; however, they have estimated
that the average indoor concentration in Pennsylvania basements is about 7.1 pCi/L and 3.6
pCi/L on the first floor. The PA DEP records all the tests they receive and categorize them in a
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searchable database by zip code. There are currently 2,174 zip codes in Pennsylvania, but the zip
code radon test data only covers for 986 zip codes. The missing zip codes that report in the data
base as “N/A” for insufficient data either had fewer than thirty test results or no test results at all.

Table 36 — Radon Test Results in Jefferson County shows a total of twelve zip codes in Jefferson
County where tests were reported to the PA DEP to report their findings; those with no available
data were not included in the table. The highest average radon level was reported from the
15801-zip code, which is in the eastern area of the county, with an average reading of 299.3
pCi/L within location of the basement. Most reporting zip codes in Jefferson County have
average basement Radon levels significantly above the suggested EPA action level of 4 pCi/L.
The average basement reading for reporting zip codes in the county is 9.18 pCi/L, and the

average first floor reading is 5.95 pCi/L.

Table 36 - Radon Test Results in Jefferson County

Radon Level Test Results
Max | Average
. P | . N f
Zip Code Comoritl?nit Location U_Tezz 0 Result | Result
y pCilL | pCilL

15767 Punxsutawney, | Basement 796 261.4 | 13.0
PA First Floor 100 69.9 8.0

. Basement 4124 299.3 | 11.0
15801 Dubois, PA = Fioor 260 486 |55
Basement 58 36.3 4.9

15823 Brockport, PA < Fioor N/A NA | NA
Basement 300 1716 |84
15824 Brockway, PA i<t Floor 30 636 |40
] Basement 592 1148 |94
15825 Brookville, PA First Floor 83 51.6 4.9
. Basement 43 165.0 | 9.6

15829 Corsica, PA - eist Floor N/A NA | NA
Basement 115 71.9 8.4

15840 Falls Creek, PA - <t Floor N/A NA | NA
15851 Reynoldsville, | Basement 220 1159 | 9.7
PA First Floor 39 35.7 4.6
. Basement 326 98.4 6.0
15853 Ridgway, PA First Floor 52 63.2 8.7
15864 Summerville, PA | Basement 45 50.8 8.8
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Radon Level Test Results
Max | Average
. P | . N f
Zip Code Comor;tjnit Location U'Tezg 0 Result | Result
Y pCilL | pCilL
First Floor N/A N/A N/A
. Basement 65 90.3 9.1
15865 Sykesville, PA - Floor N/A NA | NA
Basement 45 67.6 11.8
16222 Dayton, PA I eitst Floor N/A NA | NA
Source: PA DEP, 2023

4.3.6.4 Future Occurrence

Radon exposure is likely given the geologic and geomorphic conditions in Jefferson County. The
EPA and USGS have mapped radon potential in the US to help target resources and assist local
governments in determining if radon-resistant features are applicable for new construction. The
designations are broken down into three zones and are assigned by county, as shown in Figure
20 — Pennsylvania Radon Levels. Each zone reflects the average short-term measurement of
radon that can be expected in a building without radon controls. Jefferson County is located
within Zone 2 with counties of moderate potential for radon which indicate an intermediate
likelihood of occurrence in the future.

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

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

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

Due to the moderate likelihood of future occurrence, the level of radon daughters should be
monitored. Radon daughters are the concentration of decay products of radon in the uranium
chain. Fortunately, the presence of radon daughters can be monitored through the means as radon
gas. Table 37 - Suggested Actions and Time Frame for Exposure to Radon Daughters provides
suggested actions and time frames for varying levels of exposure to radon daughters.
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Table 37 - Suggested Actions and Time Frame for Exposure to Radon Daughters

Suggested Actions and Timeframe for Exposure to Radon Daughters

Exposure . Timeframe
Suggested Action**

Level* 99 For Plan
more than 5.0 Residents shoul_d eltht_ar promptly relocate or undertake Within 2-3
WL temporary remedial action to lower levels as far below 5.0 days

WL as possible. Smoking in high areas discouraged.
Residents should undertake temporary remedial action to s
. .| Within1
1.0 to 5.0 WL |lower levels as far below 1.0 WL as possible. Smoking in week

high areas discouraged.
Residents should undertake temporary remedial actionto| Within 2

lower levels as far below 0.5 WL as possible. weeks
Residents should undertake temporary remedial action to

0.5t0 1.0 WL

3 weeks to 3
0.1t0 0.5WL| lower levels as far below 0.1 WL as possible. Higher months
exposure levels require action to be taken in a shorter
00210 0.1 Remdzptis shc_)uld urlldertalie telmzo:ary gnodzlci/rv pLeer_ar;]ent 41015
WL remedial action to lower levels below 0. . Higher months

exposure levels require action to be taken in a shorter

Climate change will have very minor impacts on the future occurrence of radon exposure in
Jefferson County. If bedrock and geological strata are exposed to air and weathering due to
weather pattern changes from climate change, there exists the possibility of increased radon
exposure. This is considered unlikely but not out of the realm of possibility for Jefferson County.
There are many unknowns related to specific weather patterns and how they will be impacted by
climate change.

4.3.6.5 Vulnerability Assessment

Proper testing for radon levels should be conducted across Jefferson County, especially in the
areas of higher incidence levels, and for those individuals and households that face the
contributing risks. This testing will determine the level of vulnerability that residents face in their
homes, as well as in their businesses and schools.

Jefferson County is in the EPA Radon Hazard Zone 2, meaning there is a moderate risk of radon
exposure. Smokers can be up to ten times more vulnerable to lung cancer from high levels of radon
depending on the level of radon they are exposed to. Additionally, older homes that have crawl
spaces or unfinished basements are more vulnerable to having high radon levels. Average
basement radon levels for homes who reported their results to the PA DEP are often found to be
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above the EPA action level of 4 piC/L. Figure 21 — Radon Levels by Zip Code shows the best
available data from the EPA about the percentage of homes with radon levels at or above the EPA
action level. The EPA estimates that an average radon mitigation system costs approximately
$1,200.00. The PA DEP Bureau of Radiation Protection provide short- and long-term tests to
determine radon levels, as well as information on how to mitigate high levels of radon in a building.
The 2018 PA HMP estimates that there are 16,035 vulnerable buildings in Jefferson County that
are in areas with high radon test results, and the cost to mitigate the most impacted of those
buildings (an estimated 20% of them or 3,207 buildings) would be $3,848,400.00.

Municipalities at high risk of radon (areas above 11.81 pCi/L):

Bell Township

Big Run Borough
Gaskill Township
Henderson Township
McCalmont Township
Oliver Township
Perry Township

Porter Township
Punxsutawney Borough
Ringgold Township
Sykesville Borough
Timblin Borough
Young Township

Municipalities not at high risk of radon (areas at or below 11.80 pCi/L):

Produced by MCM Consulting Group, Inc.

Barnett Township
Beaver Township
Brockway Borough
Brookville Borough
Clover Township
Corsica Borough
Eldred Township
Falls Creek Borough
Heath Township
Knox Township
Pine Creek Township

Polk Township
Reynoldsville Borough
Rose Township

Snyder Township
Summerville Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
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Figure 20 - Pennsylvania Radon Levels
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Figure 21 - Radon Levels by Zip Code
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4.3.7. Subsidence and Sinkhole

4371 Location and Extent

Subsidence is the sinking movement of the earth’s surface; the result of this movement is
commonly referred to as a sinkhole. There are two common causes of subsidence in
Pennsylvania: 1) dissolution of carbonate rock such as limestone or dolomite and 2) mining
activity. In the first case, water passing through naturally occurring fractures and bedding planes
dissolves bedrock leaving voids below the surface. Eventually, overburden on top of those voids
collapses, leaving surface depressions resulting in what is known as karst topography.
Characteristic structures associated with karst topography include sinkholes, linear depressions,
and cases. Often, sub-surface solution of limestone will not result in the immediate formation of
karst features. Collapse sometimes occur only after a large amount of activity, or when a heavy
burden is placed on overlying material. The bedrock geology is found mostly in the south-central
and eastern portions of the Commonwealth of Pennsylvania, and Jefferson County is not located
in a karst vulnerable area. Subsidence in Jefferson County is primarily due to mining activity.
This plan will focus on mining activity. Jefferson County has a history of subsidence due to
mining activity.

Mining activity is concentrated in the southwestern region of the state. The majority of sub-
surface (i.e., underground) extraction of materials such as oil, gas, coal, metal ores (i.e., copper,
iron, and zinc), clay, shale, limestone, or water can result in slow-moving or abrupt shifts in the
ground surface and these areas have a higher potential to be impacted by sinkholes and
subsidence. Sinkholes often develop where the cover above a mine is thin. Sinkhole development
normally occurs where the interval to the ground surface is less than three to five times the
thickness of the extracted seam and the maximum interval is up to ten times the thickness of the
extracted seam. In western Pennsylvania, most sinkholes develop where the soil and rock above
a mine are less than fifty feet thick.

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

4.3.7.2 Range of Magnitude

No two subsidence areas or sinkholes are exactly alike. Variations in size and shape, time period
under which they occur (i.e., gradually, or abruptly), and the proximity to development
ultimately determine the magnitude of damage incurred. Events could result in minor elevation
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changes or deep, gaping holes in the surface. Subsidence and sinkhole events can be addressed
before significant damage occurs.

Primarily, problems related to subsidence include the disruption of utility services and damages
to private and public property including buildings, roads, and underground infrastructure.
Isolated incidents of subsidence throughout the coal regions over the past years have affected
houses, garages, and trees that have been swallowed up by subsidence holes. Lengths of local
streets and highways, and countless building foundations have been damaged.

If long-term subsident or sinkhole formation is not recognized and mitigation measures are not
implemented, fractures or complete collapse of building foundations and roadways may result.
The worst-case scenario of a mine subsidence event for Jefferson County would be similar to an
event in Allegheny County in 2013, when sixty-nine homes in Hyde Park sustained mine
subsidence damage. The Pennsylvania Department of Environmental Protection responded to the
subsidence by filling the mine voids at a cost of $3.7 million. If mitigation measures are not
taken, the cost to fill in and stabilize sinkholes can be significant although sinkholes are limited
in range of magnitude.

Voids in the earth’s subsurface are created where coal was previously mined and removed. The
condition removes a significant portion of the support of the overlying rock strata that usually
causes the rock strata to fall or subside into the voids that may damage dwellings or other surface
structures above the affected areas. Mining locations across the county should be carefully noted
and avoided as sites for new construction unless the proper measures are taken to ensure the
mine’s soundness.

The Jefferson County local planning team assigned a risk factor assessment score of 1.8 to
subsidence and sinkhole formation. This places the hazard at a low risk factor. Figure 22 —
Sinkhole Susceptibility in Pennsylvania illustrates the portions of the Commonwealth of
Pennsylvania where sinkholes and subsidence are common. The hazard for subsidence and
sinkholes in these regions is very high. Jefferson County has a large portion of mining areas and
is therefore one of these regions.

4.3.7.3 Past Occurrence

There is no comprehensive list of mine subsidence in Jefferson County. The Pennsylvania
Department of Conservation and Natural Resources (PA DCNR) provides an online sinkhole
inventory database, which lists a total of 3,619 identified sinkholes in Pennsylvania as of 2022.
Of these sinkholes none fall within Jefferson County. The fact that no sinkholes were identified
does not necessarily mean there are no sinkholes in Jefferson County. Additionally, the
Pennsylvania Department of Environmental Protection indicates that some small incidences of
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sinkholes occur several times per week and cause limited damage and that many of these are
related to failing infrastructure like water main breaks or collapsed pipes.

4374 Future Occurrence

There is currently no reliable information regarding the probability of future occurrence of
subsidence or sinkholes in Pennsylvania. One way of estimating the probability of future
occurrences would be to project the historical trends into the future, but there is no
comprehensive documentation of previous events in Jefferson County. The PA DEP has noted
that mine subsidence events are constant though they vary in intensity and damage. Based on
geological conditions and mining activities in Jefferson County, the annual occurrence of
subsidence and sinkholes near where mining occurs is considered likely. Although precise
locations of future occurrences is difficult to predict due to site-specific conditions that
contribute to sinkhole development, there are several signs that can signal potential development.

The signs include:

e Slumping or falling fence posts, trees, or foundations.
e Sudden formation of small ponds.

e Wilting vegetation.

e Discolored well water.

e Structural cracks in walls and/or floors.

Based on geological conditions and mining activity, subsidence events are likely to occur in
Jefferson County. If land development and mining were to occur in an area that is unstable or
unsafe, a subsidence event or sinkhole is likely to form. Figure 24 — Unsuitable Areas for Mining
in Pennsylvania illustrates the areas of Pennsylvania where mining could potentially cause a
subsidence event or a sinkhole. None of these areas that are unsuitable for mining are located in
or around Jefferson County.

Climate change may increase the frequency of subsidence in Jefferson County. Climate change
could result in more intense rainfall from more frequent hurricanes and tropical storms, and it
could result in hot, dry areas becoming increasingly dry. The increase in percipi9tation could
result in ground swelling, due to soils that contain clay minerals absorbing the rainfall. This
swelling is seen as an increase in vertical land motion, while shrinking is the decrease in vertical
land motion. Shrinking occurs when there are high temperatures that cause the land to dry out,
resulting in more movement of the soil, which can be seen as a gradual settling or sudden sinking
of Earth’s surface. The combination of shrinking and swelling could increase with climate
change and ultimately increase the frequency of subsidence and sinkholes in Jefferson County.

4.3.7.5 Vulnerability Assessment
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Areas of the county where commercial mining operations take place are the most vulnerable to
subsidence and sinkhole hazards. Natural subsidence and sinkholes have never been reported in
Jefferson County. A mined area may be differentially prone to subsidence based on its geology
and depth of mineral seam, but reliable information about the different locations of varying
depths of seams are not available. Geologists agree that all areas that are mined are prone to
subsidence; therefore, coal mined areas are shown as vulnerable to mine subsidence. Moist of the
mining that has occurred in Jefferson County was superficial mining of natural resources. The
mine sites were abandoned after extraction can potentially become areas susceptible to
subsidence events. These areas can be seen in Figure 23 — Abandoned Mined Sites in Jefferson
County. Subsidence cannot be ruled out as a potential hazard for Jefferson County. There are no
state or county critical infrastructure facilities at risk in the county due to sinkholes.

Municipalities at high risk of subsidence and sinkholes (abandoned mine areas):

e Beaver Township ¢ Pine Creek Township
e Bell Township e Polk Township

e Brockway Borough e Porter Township

e Brookville Borough e Ringgold Township

e Clover Township e Rose Township

e Corsica Borough e Snyder Township

e FEldred Township e Summerville Borough
e Falls Creek Borough e Timblin Borough

e Gaskill Township e Union Township

e Henderson Township e Warsaw Township

e Knox Township e  Washington Township
e McCalmont Township e Winslow Township

e Oliver Township ¢  Young Township

e Perry Township

Municipalities not at high risk of subsidence and sinkholes (no abandoned mine areas):

e Barnett Township e Reynoldsville Borough
¢ Big Run Borough e Sykesville Borough
e Heath Township e Worthville Borough

e Punxsutawney Borough
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Figure 22 - Sinkhole Susceptibility in Pennsylvania
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Figure 23 - Abandoned Mined Sites in Jefferson County
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Figure 24 - Unsuitable Areas for Mining in Pennsylvania
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4.3.8. Tornado/Windstorm

4381 Location and Extent

Tornadoes and windstorms can occur throughout Jefferson County and are usually localized in
their location and extent. Severe thunderstorms may result in conditions favorable for the
formation of windstorms, including tornadoes. Tornadoes are nature’s most violent storms and
can cause fatalities and devastation to neighborhoods and municipalities within the county and
region. Tornadoes can occur at any time during the day or night but are most frequent during the
late afternoon and early evening, which are typically the warmest hours of the day. Tornadoes
are most likely to occur in the spring and summer.

Tornadoes

There are two main types of tornadoes: supercell and non-supercell. Supercell tornadoes are the
most common and often the most dangerous type of tornado. A rotating updraft is key to the
development of a supercell and, eventually, a tornado. Once the updraft is rotating and being fed
by warm air, a tornado is formed. The other type of tornado is categorized as non-supercell,
which is not as common as a supercell tornado. One type of non-supercell tornado is the “Quasi-
Linear Convective Systems” (QLCS). The QLCS tornadoes typically arise during the late night
or early morning hours and are typically weaker and shorter-lived than supercell tornadoes.
However, QLCS are more difficult to detect effectively. Another type of non-supercell tornado is
a landspout. These tornadoes are narrow, rope-like funnels that form when a thundercloud grows
without a rotating updraft, which causes the spinning motion common with tornadoes to appear
near the ground.

Windstorms

Windstorms are experienced on a region-wide scale. The most frequent cause of windstorms in
Pennsylvania are thunderstorms, although they may also be caused by hurricanes and winter
storms. Windstorms are defined as sustained wind speeds of 40 mph or greater, lasting for at
least one hour, or winds of 58 mph or greater lasting for any duration. There are a wide variety of
windstorm events that can take place in Jefferson County.

4.3.8.2 Range of Magnitude
Tornadoes

Each year tornadoes account for $1.1 billion in damages and cause over eighty deaths nationally.
Thus far, 2011 was the second worst year on record for deadly tornadoes behind 1936. The
number of tornado reports has increased since 1950. While the extent of tornado damage is
usually localized, the vortex of extreme wind associated with a tornado can result in some of the
most destructive forces on Earth. The damage caused by a tornado is a result of the high-wind
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velocity and windblown debris, also accompanied by lightning or large hail. The most violent
tornadoes have rotating winds of 250 mph or more and can cause extreme destruction and
turning normally harmless objects into deadly projectiles.

Tornado movement is characterized in two ways: direction/speed of spinning winds and the
forward movement of the tornado, also known as the storm track. The rotational wind speeds can
range from 65 to more than 200 miles per hour (mph). The speed of forward motion can range
from 0 mph to 50 mph. Forward motion of a tornado path can be a few to several hundred miles
in length. Widths of tornadoes vary from less than 100 feet in diameter to more than a mile wide
in regard to the largest tornadoes on record. The National Centers for Environmental Information
(NCEI) reports that, “the maximum winds in tornadoes are often confined to extremely small
areas and vary tremendously over short distance,” which explains why one house in a tornado’s
path may be completely demolished while a neighboring house could remain untouched. Some
tornadoes never touch the ground and remain short lived, while others may touch the ground or
“jump” along its path.

The destruction from tornadoes can range from minor to severe depending on the intensity, size,
and duration of the storm. Typically, tornadoes cause the greatest damage to structures of light-
weight construction, such as mobile homes. The Enhanced Fujita Scale, also known as the “EF-
Scale”, measures tornado strength and associated damages. The EF-Scale is an update to the
earlier Fujita Scale, also known as the “F-Scale”, that was published in 1971. These scales
classify U.S. tornadoes into six intensity categories based upon the estimated maximum winds
occurring within the wind vortex. This scale can be seen in Table 39 — Enhanced Fujita Scale.
The EF-Scale became effective on February 1, 2007. Since its implementation by the National
Weather Service in 2007, the EF-Scale has become the definitive metric for estimating wind
speeds within tornadoes based upon damage to buildings and structures. Previously recorded
tornadoes are reported with the older F-Scale values, but Table 39 — Enhanced Fujita Scale
shows F-Scale categories with corresponding EF-Scale wind speeds.

Table 38 — Wind Zones and Counties Affected in Pennsylvania identifies wind speeds that could
occur across the state, which may be used as the basis for design and evaluation of the structural
integrity of shelters and critical facilities. The majority of Pennsylvania falls within Zone I,
meaning that the design of shelters and critical facilities should be able to withstand a three-
second gust of up to 200 mph, regardless of whether the gust is a result of a tornado, hurricane,
tropical storm, or windstorm incident. The western portion of the state falls within Zone 1V,
which indicates shelters can withstand up to 250 mph winds, while the eastern side falls within
Zone 11 where shelters should be designed to withstand up to 160 mph.
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Table 38 - Wind Zones and Counties Affected in Pennsylvania

Wind Zones and Counties Affected in Pennsylvania

Wind Zones with Speed

Counties Affected

Zone | (130 mph)

N/A

Zone 11 (160 mph)

Berks, Bucks, Carbon, Chester, Delaware, Lackawanna,
Lancaster, Lebanon, Lehigh, Luzerne, Monroe, Montgomery,
Northampton, Philadelphia, Pike, Schuylkill, Wayne, York

Zone 111 (200 mph)

Adams, Armstrong, Bedford, Cambria, Cameron, Centre,
Clearfield, Clinton, Columbia, Cumberland, Dauphin, EIK,
Fayette, Franklin, Fulton, Greene, Huntingdon, Indiana, Juniata,
Jefferson, Lycoming, McKean, Mifflin, Montour,
Northumberland, Perry, Potter, Snyder, Somerset, Sullivan,
Susquehanna, Tioga, Union, Westmoreland

Zone IV (250 mph)

Allegheny, Beaver, Butler, Clarion, Crawford, Erie, Forest,
Lawrence, Mercer, Venango, Warren, Washington

Source: NOAA, 2019

Since Jefferson County falls within Zone 111, shelters and critical facilities should be designed to
withstand up to 200 mph winds, regardless of whether the gust is the result of a tornado, coastal
storm, or windstorm event. While it is difficult to pinpoint the exact locations at the greatest risk
of a tornado, the southeast, southwest, and northwest sectors of the commonwealth are more

prone to tornadoes.

Tornadoes/windstorms of all types have caused the following problems in Jefferson County:

. Power failures lasting four hours or longer.

. Loss of communications networks lasting four hours or more.

. Residents requiring evacuation or provision of supplies or temporary shelter.

. Severe crop loss or damage.

. Trees down or snapped off high above the ground/tree debris-fire fuel.

. Toppled high profile vehicles, including those containing hazardous materials.
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Table 39 - Enhanced Fujita Scale

Enhanced Fujita Scale
wind
EF-Scale F-Scale
Speed Description of Potential Damage
Number Number
(MPH)
Minor damage: Peels surface off some roofs; some damage to
gutters or siding; branches broken off trees; shallow-rooted
EFO 65-85 FO-F1 trees pushed over. Confirmed tornadoes with no reported
damage (i.e., those that remain in open fields) are always rated
EFO.

Moderate damage: Roofs severely stripped; mobile homes
86-110 F1 overturned or badly damaged; loss of exterior doors; windows
and other glass broken.

Considerable damage: Roofs torn off well-constructed
houses; foundations of frame homes shifted; mobile homes
completely destroyed; large trees snapped or uprooted; light-
object missiles generated; cars lifted off ground.

EF2 111-135 F1-F2

Severe damage: Entire stories of well-constructed houses
destroyed; severe damage to large buildings such as shopping
EF3 136-165 F2-F3 malls; trains overturned; trees debarked; heavy cars lifted off
the ground and thrown; structures with weak foundations

blown away some distance.

Devastating damage: Well-constructed houses and whole
166-200 F3 frame houses completely leveled; cars thrown, and small
projectiles generated.

Extreme damage: Strong frame houses leveled off
foundations and swept away; automobile-sized projectiles fly
>200 F3-F6 through the air in excess of 100 m (300 ft.); steel reinforced
concrete structure badly damaged; high-rise buildings have

significant structural deformation.

Source: NWS, 2007
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Most of the tornadoes that have struck Jefferson County have occurred countywide. In 1985, a
total of twenty-three confirmed tornadoes touched down across Eastern Ohio, Southwestern New
York, and Central/Western Pennsylvania. This outbreak remains the worst in recorded history for
this area. Of these twenty-three tornadoes, eight were of violent intensity (F4 or F5) with
estimated wind speeds over 200 mph. Jefferson County was not impacted by the 1985 outbreak.

Windstorms

Windstorms can be broken down into multiple categories. Straight-line winds are the most
common wind event and are different from tornadic winds. It is a ground level, non-rotational,
wind that comes out of a thunderstorm. Downdrafts are columns of air that rapidly sinks toward
the ground and are classified as either a microburst or microburst. A macroburst is the outward
burst of strong winds that are near or at the surface with horizontal dimensions greater than 2 %2
miles. Macrobursts winds may begin over a smaller area and then spread out to a wider area,
sometimes producing damage similar to a tornado. On the other hand, microbursts are smaller
outward bursts of strong winds near
or at the surface. Microbursts are less
than 2 % miles in horizontal

y¢ dimension and are typically short-

' lived winds that last a maximum of
ten minutes, with windspeeds
reaching up to 100 mph. Microburst
events can be wet or dry events. Wet
microbursts are typically associated
with heavy precipitation at the
surface. Dry microbursts do not have
precipitation associated with them
and are commonly found in the
western portion of the United States.

A gust front is characterized by wind
shift, temperature drop, and gusty winds out ahead of a thunderstorm. Derecho is a long-lived
windstorm that is associated with a band of rapidly moving showers or thunderstorms. A typical
derecho contains various downbursts and microbursts. If the wind damage is more than 240
miles and includes wind gusts of at least 58 mph, the event would then be classified as a derecho.

4.3.8.3 Past Occurrence

Jefferson County has experienced sixteen tornado events since 1950, and 296 wind incidents
between 1955 and 2019 as seen in Table 40 — Jefferson County Tornado History and Table 41 —
Jefferson County High Wind History. Numerous sources provide information in regard to past
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occurrences and losses associated with tornadoes/windstorms in Jefferson County and the
commonwealth as a whole. Due to the number of sources available with information, specific
number of events and losses could vary slightly between sources. Tornado data was only
available until 2022, while windstorm data was only available until 2019, even though more
recent events could have occurred. Historically, the county has experienced both severe
windstorms and tornadoes.

The most recent tornado impacted Eldred and Heath townships on October 16, 2021. This
tornado was described by the National Weather Service in Pittsburgh as a weak EFO0, and it
traveled along the Clarion River that straddles Jefferson and Elk counties. This tornado did more
significant damage on the Elk County side of Clarion River along River Road.

Table 40 - Jefferson County Tornado History

Jefferson County Tornado History

Location Date SAEIILED (5=l Deaths | Injuries A gy
Scale) Damage
Brookville and 10/02/2018 EF2 0 0 Unknown
Summerville
boroughs
10/16/2021 EFO 0 0 Softwood
Eldred and Heath and
townships hardwood
trees

Source: NOAA NCEI, 2023, Jefferson County Knowledge Center

Table 41 - Jefferson County High Wind History

Jefferson County High Wind History

Location Date Mg(g:(;:g)de Property Damage
Countywide 03/02/2018 50 Unknown
Countywide 04/27/2018 50 Unknown
Countywide 01/08/2019 51 Unknown
Countywide 02/24/2019 61 Unknown
Countywide 10/01/2019 58 Unknown
Countywide 03/29/2020 50 Unknown
Countywide 04/08/2020 75 Unknown
Countywide 08/27/2020 51 Unknown
Countywide 03/26/2021 53 Unknown
Perry, Washington, Young | 08/12/2021 Unknown Multiple trees and lines
townships down — straight line winds
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Jefferson County High Wind History
Location Date Mgg:;:lsj)de Property Damage
Brookville, Punxsutawney,
Sykesville boroughs
Countywide 08/13/2021 61 Unknown
Countywide 10/16/2021 Unknown Trees and lines down, EFO
tornado
Countywide 03/07/2022 62 Trees and lines down
Countywide 05/03/2022 54 Unknown
Countywide 06/22/2022 56 Unknown
Countywide 02/21/2023 53 Unknown
Countywide 03/25/2023 52 Unknown
Countywide 04/01/2023 60 Unknown
Source: NOAA NCEI, 2023, Jefferson County Knowledge Center 2022

4.3.8.4 Future Occurrence

In the United States, tornado activity has increased in variability, with a general decrease in the
number of days a year on which activity occurs, but an increase in the number of tornadoes on
those days. This indicates an increase in tornado outbreaks. The future probability of a disastrous
tornado occurring in Jefferson County is ranked as possible, but not highly likely. While the
chance of being hit by a tornado in Jefferson County is small, the damage that results when the
tornado arrives can be devastating. An EF-5 tornado, with a 0.019% annual probability of
occurring, can carry wind velocities of 200 mph, resulting in a force of more than 100 pounds
per square foot of surface area. This is a “wind load” that exceeds the design limits of most
buildings in Pennsylvania. As jurisdictions within the county grow, and as residential and
commercial construction continues, the number of people and properties will be greatly affected
by tornadoes and windstorms as they increase accordingly.

Based on historic patterns, tornadoes are unlikely to remain on the ground for long distances,
especially in areas of the country with hilly terrain, such as the majority of Pennsylvania.
However, the high historical number of windstorms with winds at or over 50 knots indicates that
the annual chance of a windstorm in the county is uniquely high. The annual tornado seasoning
has begun to lengthen, with the season starting earlier than it has historically and ending later.
Pennsylvania had, for example, a record number of tornadoes in April and May of 2019
compared to any other April and May on record. Climate change is causing temperatures and air
moisture to increase, increasing the frequency and intensity of tornadoes and windstorms. There
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remains some uncertainty regarding the recurrence of tornadoes. Therefore, the number of future
tornadoes and windstorm events could potentially increase due to known and unknown factors.

Based on historical incidents, there are three zones in Pennsylvania that can either experience
less than one, one to four, or five to ten of EF-2 or above tornadoes per 3,700 square miles.
Communities in Jefferson County, as shown in Figure 25 — Tornado History in Jefferson County
below, are expected to have one to four tornadoes annually as a future occurrence. The
approximation of one to four tornadoes annually assists with determining the rate of future
tornado occurrences within Jefferson County. Future tornadoes will be similar to those that
affected the county in past events.

Windstorm events occur on a more frequent basis compared to tornadoes. Jefferson County,
specifically, experiences windstorm events more commonly than tornadoes, which causes power
failure, loss of communication networks, and residents requiring temporary shelters and
provision of supplies. Therefore, unlike tornadoes, this hazardous event has a highly likely
probability for future events to occur within the county.

4.3.8.5 Vulnerability Assessment

The frequency of windstorms and minor tornadoes is expected to remain relatively constant,
vulnerability increases in more densely developed areas. Factors that impact the amount of
damage caused by a tornado include the strength of the tornado, the time of day, and the area of
impact. Usually, such distinct funnel clouds are localized phenomena impacting a small area.
However, the high winds of tornadoes make them one of the most destructive natural hazards.
There can be many cascading impacts of tornadoes and windstorms including, but not limited to,
transportation accidents, hazardous material spills, flooding, and power outages. A proper
warning system is vital for the public to be informed of what to do and where to go during such
events.

Additional dangers that accompany tornado-associated thunderstorms, and which increase the
vulnerability of Jefferson County, include:

. Flash floods — 146 deaths annually nationwide.
. Lightning — 75 to 100 deaths annually nationwide.
. Damaging straight-line winds — reaching 140 mph wind speed.

. Large hail — can reach the size of a grapefruit and can cause several million in
damages annually to property and crops

The economy of Jefferson County is highly vulnerable to tornadoes. While there may be severe
impact on financial and commercial systems of the economy, these storms, and the damage they
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cause, can disrupt business long-term. The local economy is vulnerable due to the possibility of
being crippled by tornadoes and windstorms and their cascading effects when buildings and
supporting infrastructure are destroyed in a storm. Power outages can create work stoppages,
while transportation accidents and road closures can limit transportation of goods and services.
Additionally, flooding cannot be discounted as it can destroy physical structures, merchandise,
and equipment essential for business operation.

Jefferson County’s environment is also vulnerable to tornado events. However, since tornado
events are typically localized, environmental impacts are rarely widespread. The impact of
windstorms on the environment typically takes place over a large area. In either case, where
these events occur, severe damage to plant species is likely. This includes uprooting or total
destruction of trees and an increased threat of wildfire in areas where dead trees are not removed.
Most notably, hazardous material spills can pollute ground water systems and vegetation. In the
case of hazardous material spills, the local environment can be negatively impacted and can
cause extensive cleanup and mitigation efforts. Jefferson County is considered a rural county that
has a great amount of tourism that occurs in the surrounding hills, mountains, and state parks.
Not only is the environment at risk from tornadoes and windstorms, but hikers, tourists, and
hunters are also at risk when out in the environment. Consequently, in the event of a tornado or
severe storm, these tourists have limited emergency notification measures which result in high
vulnerability. A storm has the ability, potentially, to destroy structures, damage private and
public property, and injure citizens and tourists in the area. People with disabilities, the elderly,
functional needs, and non-English speaking residents are more vulnerable to tornadoes,
windstorms, and their cascading effects. Without assistance to evacuate and/or seek shelter, and
with potential difficulty understanding information, these at-risk populations may be unable to
prepare themselves, or their homes and other possessions, to safely endure the storm.

Tornadoes, windstorms, and cascading events may affect a small portion, or the entirety, of the
county. Therefore, it is important to identify specific critical facilities and assets that are most
vulnerable to this hazard. Critical facilities are highly vulnerable to windstorms and tornado
events. While many severe storms can cause exterior damage to structures, tornadoes can destroy
structures, along with their surrounding infrastructure, immediately halting their function.
Tornadoes are often accompanied by severe storms which can be threatening to critical facilities
within the county. Many secondary effects from these disasters can jeopardize the operation of
these critical facilities as well. Critical facilities are particularly vulnerable to power outages
which can leave facilities functionless, potentially crippling infrastructure supporting the
population of the county. Due to Pennsylvania Uniform Construction Code Act 45, trailers and
mobile homes built before 2004, because of their lightweight construction and often unanchored

Produced by MCM Consulting Group, Inc. Page - 134



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

design, are more vulnerable to high winds/tornadoes and will generally sustain more damage
than will mobile homes built after 2004.

Jefferson County has approximately 1,796 mobile homes based on the American Community
Survey from the United States Census Bureau for 2021. This data also allows for a breakdown of
the information by jurisdiction. See the table below.

Number of Mobile Homes by Jurisdiction
Jurisdiction Mobile Homes

Jefferson County 1,796
Barnett Township 57
Beaver Township 50
Bell Township 92
Big Run Borough 36
Brockway Borough 18
Brookville Borough 73
Clover Township 31
Corsica Borough 22
Eldred Township 111
Falls Creek Borough 16
Gaskill Township 55
Heath Township 124
Henderson Township 41
Knox Township 75
McCalmont Township 62
Oliver Township 74
Perry Township 28
Pine Creek Township 53
Polk Township 52
Porter Township 40
Punxsutawney Borough 51
Reynoldsville Borough 29
Ringgold Township 51
Rose Township 65
Snyder Township 34
Summerville Borough 18
Sykesville Borough 10
Timblin Borough 0
Union Township 87
Warsaw Township 113
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Number of Mobile Homes by Jurisdiction

Jurisdiction

Mobile Homes

Washington Township 88
Winslow Township 92
Worthville Borough 1
Young Township 47

Barnett Township
Bell Township

Big Run Borough
Brockway Borough
Brookville Borough
Clover Township
Eldred Township
Knox Township
McCalmont Township

Beaver Township
Corsica Borough

Falls Creek Borough
Gaskill Township
Heath Township
Henderson Township
Porter Township
Punxsutawney Borough
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Municipalities at high risk of tornado (past tornado impacts):

Oliver Township

Perry Township

Pine Creek Township
Polk Township
Reynoldsville Borough
Ringgold Township
Rose Township

Snyder Township
Warsaw Township

Municipalities not at high risk of tornado (no past tornado impacts):

Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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Figure 25 - Tornado History in Jefferson County
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4.3.9. Wildfire

4391 Location and Extent

The most prevalent causes of devastating wildfires are droughts, lighting strikes, arson, human
carelessness, and in rare circumstances, spontaneous combustion. Most fires in Pennsylvania are
caused by anthropogenic fires such as debris burns that spread and get out of control. A fire,
started in somebody’s backyard, could travel through dead grasses and weeds into bordering
woodlands starting a wildfire. Major urban fires can cause significant property damage, loss of
life, and residential or business displacement. While wildfires are a natural and essential part of
many native Pennsylvania ecosystems (e.g., pitch pine and scrub oak woodlands), wildfires can
also cause devastating damage if they are undetected and allowed to propagate unfettered.
Wildfires most often occur in less developed areas such as open fields, grass, dense brush, or
forests where they can spread rapidly by feeding off of vegetation and combustible fuels.
Wildfires are most prevalent under prolonged dry and hot spells, or general drought conditions.

A large portion of Jefferson County is covered by forested areas, increasing the geographic
extent of wildfire vulnerability in the county. Under dry conditions or droughts, wildfires have
the potential to burn forests as well as croplands. For recreational enjoyment, the county boasts
several local parks and natural areas that include a series of trail systems — all of which are at risk
for wildfires.

4.39.2 Range of Magnitude

Forested areas, croplands and properties that are at the interface between wild lands and human
development are most at risk for being impacted by and causing wildfires. If an urban fire or
wildfire is not contained, secondary impacts including power outages may result. Other negative
impacts of wildfires can include death of people, livestock, fish, and wildlife, and destruction of
valuable property, timber, forage, recreational and scenic values. Wildfires can also cause severe
erosion, silting of stream beds and reservoirs, and flooding due to a loss of ground cover.

Almost all of the wildfires in the county occur in remote areas or areas away from residential
structures. Unlike the wildland fires that occur in other parts of the country and affect vast areas
of land and residential communities, most fires in Jefferson County are contained before they
cause damage or extensive property loss. However, the county recognizes that wildfires of some
magnitude will continue to occur in Jefferson County and will have more detrimental effects if
development in and/or around the natural areas increases.

The United States Forest Service utilizes the Forest Fire Assessment System to classify the
dangers of wildfire. Table 42 — Wildland Fire Assessment System identifies each threat
classification and provides a description of the level.
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Table 42 - Wildland Fire Assessment System

Wildland Fire Assessment System (U.S. Forest Service)

Rank

High (H)

Very High
(VH)

Extreme

(E)

Description

Fuels do not ignite readily from small firebrands although a more intense heat
source, such as lightning, may start fires in duff or punky wood. Fires in open
cured grasslands may burn freely a few hours after rain, but woods fires
spread slowly by creeping or smoldering and burn in irregular fingers. There
is little danger of spotting.

Fires can start from most accidental causes, but with the exception of
lightning fires in some areas, the number of starts is generally low. Fires in
open cured grasslands will burn briskly and spread rapidly on windy days.
Timber fires spread slowly to moderately fast. The average fire is of
moderate intensity, although heavy concentrations of fuel, especially draped
fuel, may burn hot. Short-distance spotting may occur but is not persistent.
Fires are not likely to become serious and control is relatively easy.

All fine dead fuels ignite readily, and fires start easily from most causes.
Unattended brush and campfires are likely to escape. Fires spread rapidly and
short-distance spotting is common. High intensity burning may develop on
slopes or in concentrations of fine fuels. Fires may become serious and their
control difficult unless they are attacked successfully while small.

Fires start easily from all causes and, immediately after ignition, spread
rapidly and increase quickly in intensity. Spot fires are a constant danger.
Fires burning in light fuels may quickly develop high intensity characteristics
such as long-distance spotting and fire whirlwinds when they burn into
heavier fuels.

Fires start quickly, spread furiously, and burn intensely. All fires are
potentially serious. Development into high intensity burning will usually be
faster and occur from smaller fires than in the very high fire danger class.
Direct attack is rarely possible and may be dangerous except immediately
after ignition. Fires that develop headway in heavy slash or in conifer stands
may be unmanageable while the extreme burning condition lasts. Under these
conditions the only effective and safe control action is on the flanks until the
weather changes, or the fuel supply lessens.
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4.3.9.3 Past Occurrence

The Pennsylvania Department of Conservation and Natural Resources (DCNR) has an extensive
history of reported wildfires in its state forestry system and districts. Historically, Jefferson
County experiences twenty and twenty-five of these types of fires annually with all fires being
relatively small. However, due to the many acres of farmland, forested areas, and open space in
the county, under the right conditions the potential exists for a significant wildfire. Jefferson
County lies entirely in District 8 of the DCNR’s Bureau of Forestry. This district encompasses
entirety of Armstrong, Beaver, Butler, Clarion, Lawrence, and Mercer counties and the southern
portion of Venango County. In 2021, there were a total of 149 wildfires in District 8 that were
responsible for destroying 346.7 acres.

District 8 reports the following twenty-two-year wildfire summary based on observed and
reported wildfires. Table 43 — Annual Summary of Wildfire Events illustrates the number of acres
burned in a certain number of fires for District 8 from the year 2000 to the year 2021. Wildfire
statistics for 2022 were not yet available at the time of this writing.

Table 43 - Annual Summary of Wildfire Events

Annual Summary of Wildfire Events
Number of Increase or
Year . Acres
Fires Decrease

2000 47 358.3 -
2001 16 230.5 4
2002 6 161.5 )
2003 18 667.2 i)
2004 4 25.9 4
2005 2 60.1 4
2006 22 239.6 i)
2007 6 18.9 4
2008 7 83.3 i)
2009 11 85.0 i
2010 8 274.4 4
2011 18 96.5 i
2012 73 103.0 i
2013 56 235.1 4
2014 141 377.5 i
2015 67 139.5 {4
2016 59 182.9 4
2017 39 29.0 {4
2018 85 116.3 1

Produced by MCM Consulting Group, Inc. Page - 140



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

Annual Summary of Wildfire Events

Year Num_ber of Acres Increase or
Fires Decrease
2019 81 114.7 4
2020 96 171.4 i)
2021 149 346.7 1
Source: PA DCNR, Forestry, 2022

In recent years, the number of prescribed burns in Pennsylvania has been increasing. This
corresponds to an understanding of the need for fire in many natural ecosystems and
management strategies for reducing vulnerability to wildfire; it also improves hunting
opportunities.

4394 Future Occurrence

Annual occurrence of urban fires and wildfires in Jefferson County are expected. Urban fires are
most often the result of human errors, outdated wiring and occasionally, malintent (arson). The
occurrence of large scale and intense wildfires is somewhat unpredictable and highly dependent
on environmental conditions and human response. Weather conditions play a major role in the
occurrence of wildfires, so in the event of drought conditions, wildfire caution should be
heightened. Any fire without the quick response or attention of firefighters, forestry personnel, or
visitors to the forest, has the potential to become a wildfire.

Climate change is expected to bring an elongated wildfire season and more intense and long-
burning fires (Pechony & Shindell, 2010). In some regions of the United States, this is a very real
concern. Northern California has experienced unprecedented devastating wildfires in 2017, 2018,
2019, 2020, 2021, and 2022. The fires that have been occurring in California are thought to be
burning faster and hotter due to worsening drought conditions caused by increased climate
change (Cvijanovic et al., 2017). Wildfire conditions in Pennsylvania are not nearly as severe as
in Northern California, but the intensification is a signal that the changes brought by climate
change are relevant to wildfires. In Pennsylvania, higher air temperatures and earlier warming in
the spring are expected to continue, resulting in more wildfire prone conditions in the summer
and fall (Shortle et al., 2015).

4.3.95 Vulnerability Assessment

The size and impact of a wildfire depends on its location, climate conditions, and the response of
firefighters. If the right conditions exist, these factors may often mitigate the effects of wildfires;
however, during a drought, wildfires can be devastating. The highest risk for wildfires in
Pennsylvania occurs during the spring (March to May) and the fall (October to November)

Produced by MCM Consulting Group, Inc. Page - 141



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

months and 99% of all wildfires in Pennsylvania are caused by people. Approximately 83% of
all Pennsylvania wildfires occur in the months outlined above. In the spring, bare trees allow
sunlight to reach the forest floor, drying fallen leaves and other ground debris and increasing
wildfire vulnerability. In the fall, the surplus of dried leaves is fuel for fires. Figure 26 —
Seasonal Wildfire Percentage shows the wildfire percentage occurrence during each month in
Pennsylvania.

Firefighters and other first responders can encounter life-threatening situations due to forest and
wildfires. Traffic accidents during a response and the impacts of fighting the fire once on scene
are examples of first responder vulnerabilities.

The Wildland Urban Interface (WUI) was nationally mapped by a United States Department of
Agriculture Forest Service effort in 2015 that used data from 1990-2010 to develop a robust
dataset that related housing density and vegetative density. The dataset provides a way to
identify locations where larger numbers of people are living in or near natural areas that could be
at risk in the event of a wildfire. The WUI defines two types of communities — interface and
intermix. Intermix refers to areas where housing and wildland vegetation intermingle, and
interface refers to areas where housing is in the vicinity of a large area of dense wildland
vegetation. The WUI was the fastest-growing land use type in the United States between 1990
and 2010. Factors behind the growth include population shifts, expansion of cities into the
wildlands, and the expansion of new vegetation growth. The primary cause has been the
migration of people, not vegetation growth.

Figure 26 - Seasonal Wildfire Percentage

Perceniage of Wildiires occurng each monih.  Pennsylvania is among the states with the largest
WUI and the most housing units in a WUI designated
area. Pennsylvanians desire the proximity of natural
beauty in their daily lives, and the growth in WUI
housing noted above illustrates this. Figure 26 —
Wildland Urban Interface shows the extent of
Jefferson County and the critical infrastructure
facilities, functional needs facilities, and fire stations.
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There are twenty-one fire departments that serve Jefferson County, a list of which can be seen in
Table 55 of the emergency services profile. Each fire department conducts its own schedule of
in-house training sessions for its members.

The response of firefighters is integral to the containment of wildfires in the county. There is a
potential for fire stations and services to close, which affects response to a wildfire in Jefferson
County. Figure 27 — Fire Stations Locations illustrates the position of fire stations and the
location of state game lands, state forests, and natural areas within Jefferson County. It is
recommended that each municipality assess vulnerabilities to department closures by building a
relationship with their local providers and planning accordingly for if a local service were to
close.

At the time of the writing of this plan, it is possible that the continuing emergency services
shortages across the Commonwealth of Pennsylvania will impact the availability of firefighters
and their response times. Many fire departments created and began to enforce new regulations
regarding responding to emergencies during the pandemic.

There are six community lifeline locations that fall within areas of high-density interface and
high-density intermix wildland urban interface. Those locations broken down by type of facility
include two fire stations, one food pantry, one police department, and two schools. Plans must be
made to account for this increased vulnerability. The food pantry that could be at an increased
risk of wildfires is the food pantry located at the Woodland Avenue United Methodist Church in
Punxsutawney Borough.

There are three buildings that are registered with the National Register of Historic Places that are
within areas of high-density interface and high-density intermix. Those locations are the
Brookville Presbyterian Church and Manse, the Gray-Taylor House, and the Joseph E. Hall
House.

Municipalities at high risk of wildfire (high density wildland urban interface):

e Barnett Township e Punxsutawney Borough
e Bell Township e Reynoldsville Borough
¢ Big Run Borough e Rose Township

e Brockway Borough e Snyder Township

e Brookville Borough e Summerville Borough
e (Corsica Borough e Sykesville Borough

e Falls Creek Borough e  Winslow Township

e Heath Township e Young Township

e McCalmont Township
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Municipalities not at high risk of wildfire (no high density wildland urban interface):

e Beaver Township

e Clover Township

e FEldred Township

e Gaskill Township

e Henderson Township
e Knox Township

e Oliver Township

e Perry Township

e Pine Creek Township

Polk Township

Porter Township
Ringgold Township
Timblin Borough
Union Township
Warsaw Township
Washington Township
Worthville Borough
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Figure 27 - Wildland Urban Interface
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Figure 28 - Fire Station Locations
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4.3.10. Winter Storm

4.3.10.1 Location and Extent

Most severe winter storm hazards include heavy snow (snowstorms), blizzards, sleet, freezing
rain, and ice storms. Since most extra-tropical cyclones (mid-Atlantic cyclones locally known as
Northeasters or Nor’easters), generally take place during the winter weather months, these
hazards have also been grouped as a type of severe winter weather storm. According to the
Pennsylvania State Hazard Mitigation Plan (PA HMP), winter storms are frequent events for the
Commonwealth and occur from late October until mid-April. These types of winter events or
conditions are further defined below.

e Heavy Snow: According to the National Weather Service (NWS), heavy snow is
generally snowfall accumulating to four inches or more in depth in twelve hours or less;
or snowfall accumulating to six inches or more in depth in twenty-four hours or less. A
snow squall is an intense but limited duration, period of moderate to heavy snowfall, also
known as a snowstorm, accompanied by strong, gusty surface winds and possibly
lightning.

e Blizzard: Blizzards are characterized by low temperatures, wind gusts of thirty-five
miles per hour (mph) or more and falling and/or blowing snow that reduces visibility to
1/4-mile or less for an extended period of time (three or more hours).

e Sleet of Freezing Rainstorm: Sleet is defined as pellets of ice composed of frozen or
mostly frozen raindrops or refrozen partially melted snowflakes. These pellets of ice
usually bounce after hitting the ground and other hard surfaces. Freezing rain is rain that
falls as a liquid but freezes into glaze upon contact with the ground.

e Ice Storm: An ice storm is used to describe occasions when damaging accumulations of
ice are expected during freezing rain situations. Significant accumulations of ice pull
down trees and utility lines resulting in loss of power and communication. These
accumulations of ice make walking and driving extremely dangerous and can create
extreme hazards to motorists and pedestrians.

e Extra-Tropical Cyclone: Sometimes called mid-latitude cyclones, are a group of
cyclones defined as synoptic scale, low pressure, weather systems that occur in the
middle latitudes of the Earth. These storms have neither tropical nor polar characteristics
and are connected with fronts and horizontal gradients in temperature and dew point
otherwise known as “baroclinic zones”. Extra-tropical cyclones are everyday weather
phenomena which, along with anticyclones, drive the weather over much of the Earth.
These cyclones produce impacts ranging from cloudiness and mild showers to heavy
gales and thunderstorms. Tropical cyclones often transform into extra-tropical cyclones at
the end of their tropical existence, usually between 30° and 40° latitude, where there is
insufficient force from upper-level shortwave troughs riding the westerlies (weather
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systems moving west to east) for the process of extra-tropical transition to begin. A
shortwave trough is a disturbance in the mid or upper part of the atmosphere which
induces upward motion ahead of it. During an extra-tropical transition, a cyclone begins
to tilt back into the colder air mass with height, and the cyclone’s primary energy source
converts from the release of latent heat from condensation to baroclinic processes.

4.3.10.2 Range of Magnitude

The magnitude or severity of a severe winter storm depends on several factors including a
region’s susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds,
temperatures, visibility, storm duration, topography, and time of occurrence during the day (e.g.,
weekday versus weekend), and time of season. The extent of a severe winter storm can be
classified by meteorological measurements, such as those above, and by evaluating its societal
impacts.

The Northeast Snowfall Impact Scale (NESIS) categorizes snowstorms in this manner. Unlike
the Fujita Scale (tornado) and Saffir Simpson Scale (hurricanes), there is no widely used scale to
classify snowstorms. NESIS was developed by Paul Kocin of The Weather Channel and Louis
Uccellini of the National Weather Service and rank high impact, northeast snowstorms. These
storms have large areas of ten-inch snowfall accumulations and greater. NESIS has five ranking
categories: Notable (1), Significant (2), Major (3), Crippling (4), and Extreme (5). These
rankings can be seen in Table 44 — NESIS Winter Storm Rankings. The index differs from other
meteorological indices in that it uses population information in addition to meteorological
measurements. Thus, NESIS gives an indication of a storm’s societal impacts. This scale was
developed because of the impact of northeast snowstorms can have on the rest of the country in
terms of transportation and economic impact.

Table 44 - NESIS Winter Storm Rankings

NESIS Winter Storm Rankings

. NESIS L
Category | Description Range Definition
These storms are notable for their large areas of 4-
1 Notable 1.0 - 2.49 | inch accumulations and small areas of 10-inch

snowfall.

Includes storms that produce significant areas of
greater than 10-inch snows while some include

2 Significant 2.5-3.99 | small areas of 20-inch snowfalls. A few cases may
even include relatively small areas of very heavy
snowfall accumulations (greater than 30 inches).

This category encompasses the typical major

3 Major 4.0-599 Northeast snowstorm, with large areas of 10-inch
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NESIS Winter Storm Rankings

Category | Description

NESIS
Range

Definition

snows (generally between 50 and 150 x 103 mi? —
roughly one to three times the size of New York
State with significant areas of 20-inch
accumulations.

Crippling 6.0-9.99

These storms consist of some of the most
widespread, heavy snows of the sample and can be
best described as crippling to the northeast U.S, with
the impact to transportation and the economy felt
throughout the United States. These storms
encompass huge areas of 10-inch snowfalls, and
each case is marked by large areas of 20-inch and
greater snowfall.

Extreme 10+

The storms represent those with the most extreme
snowfall distributions, blanketing large areas and
populations with snowfalls greater than 10, 20, and
30 inches. These are only storms in which the 10-
inch accumulations exceed 200 X 103 mi? and affect
more than 60 million people.

Source: Kocin and Uccellini, 2004

The climate of Pennsylvania is marked by abundant snowfall. Winter weather can reach
Pennsylvania as early as October and is usually in full force by late November with average
winter temperatures between 20- and 40-degrees Fahrenheit. Jefferson County receives an
average of about forty-eight inches of snowfall a year. Most areas of Jefferson County
experience the effects of winter storms frequently. The general indication of the average annual
snowfall map shows areas that are subject to a consistent risk for large quantities of snow. Figure
29 - Pennsylvania Annual Snowfall 1981 — 2010 illustrates the long-term trends for snowfall
accumulation in Pennsylvania over three decades.

Municipalities at high risk of winter storm:
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Barnett Township
Beaver Township
Bell Township

Big Run Borough
Brockway Borough
Brookville Borough

e Clover Township

e (Corsica Borough

e FEldred Township

e Falls Creek Borough
e Gaskill Township

e Heath Township
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Henderson Township
Knox Township
McCalmont Township
Oliver Township

Perry Township

Pine Creek Township
Polk Township

Porter Township
Punxsutawney Borough
Reynoldsville Borough
Ringgold Township
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Rose Township
Snyder Township
Summerville Borough
Sykesville Borough
Timblin Borough
Union Township
Warsaw Township
Washington Township
Winslow Township
Worthville Borough
Young Township
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Figure 29 - Pennsylvania Annual Snowfall 1981-2010
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4,.3.10.3 Past Occurrence

Figure 30 — Winter Storm Events by County in Pennsylvania shows the number of winter storm
events from 1950 — 2013 for the Commonwealth of Pennsylvania. Jefferson County had forty-
two to fifty-eight such events. Table 45 — Recent Annual Snowfall Estimates shows recent annual
snowfall measurements as stated by NOAA. Jefferson County saw an increase in snowfall
between October 2020 and April 2021 with an estimated total of 96.60 inches. Overall, Jefferson
County has experienced a decrease in the annual estimated average of snowfall. On average, the
annual snowfall totals have decreased in the time periods from October 2018 to April 2023. A
detailed list of additional winter storms and other related events could not be obtained from the
National Weather Service, Jefferson County is at the furthest outreach for the Pittsburgh Weather
Forecast Office and information from the DuBois Regional Airport located in Jefferson County
had missing data for the time period from October 2018 to April 2023.

A list of additional Jefferson County winter storms, and other related events is outlined in Table
46 — Jefferson County Winter Storm History. This information was obtained from the Knowledge
Center data kept by Jefferson County, however, there was only data for the year of 2022 entered
into the Knowledge Center reports.

Table 45 - Recent Annual Snowfall Estimates

Recent Annual Snowfall Estimates
Time Span Snowfall Estimates (inches)
October — December 2018 12.50
January — April 2019 33.40
October — December 2019 2.40
January — April 2020 26.20
October — December 2020 41.60
January — April 2021 55.00
October — December 2021 6.30
January — April 2022 48.3
October — December 2022 14.80
January — April 2023 7.90
Source: NOAA, 2023

Produced by MCM Consulting Group, Inc. Page - 152



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

Figure 30 - Winter Storm Events by County in Pennsylvania

Kitcliener

" Oakyille.

VAT Pennsylvania Winter Storm Events
(e (1950 - 2013)

Hamilton_
Utica

INSULA Auburn
lomas Buffalo

Ithaca Onecrta

Hornell

Finahamton

Jamestown
All Olean
o Elmira

Ashtabul,

{Wayne’
{Wyoming |

Lawrence

&3

Butler

== Northumberfand

Wheeling

SRIEL

MO

Mddieton)

Trenton

V//A Jefferson County Boundary
Pennsylvania Winter Storm Activity (1950-2013)

Number of Storm Events:

[ ]25-41 [ so-114
[ 42-58
P s9-79

120 Miles

B 15184
L 1 1 1 | 1 1 1 |

0 30 60

I a5 - 260

Source: NOAA (2013), PASDA (2022)
Produced by: MCM Consulting Group - AL 2022

Morgant own i _‘Zb*‘l'ﬂlﬂ ¢ 5 Hagerstown
- ?’ \ Vineland
Fairmont £ Eae Marbirsburg o |
4
. i :
Clarksburg ; s ¢ rr MARYLAND Satiriod |
» 8 ; Winchester | ) Germantown - Columbia !
2 . | Dov.
» S 4 .
ot Momongatela £ &% 4 Py Al
° Natonal /G R ey i o :
. £ ki 75 Sources: Esri, HERES@afiiin, Intermap. increment P Corp., GEBCO. USGS.
ALY & 73 L FAO, NPS, NRCAN GeoBase, IGN. Kadaster NL, Ordnance Survey, Esfi Japan.
A & Kda METI, Esri China (Hong Kong), (¢) OpenStreetMap contributors, and the GIS
VIRGINIA < User Comrr‘n&ity |
Legend

Produced by MCM Consulting Group, Inc.

Page - 153



Jefferson County, Pennsylvania
2023 Hazard Mitigation Plan

Table 46 - Jefferson County Winter Storm History

Location Date

Countywide 01/16/2022 Winter storm lzzy
Countywide 01/24/2022

Countywide 02/24/2022

Countywide 04/18/2022

Countywide 03/09/2022

Source: Corvena Knowledge Center™, 2022

4.3.10.4  Future Occurrence

Winter storm hazards in Pennsylvania are guaranteed yearly since the state is located at a
relatively high latitudes resulting in winter temperatures that range between 0- and 32-degrees
Fahrenheit for a good deal of the fall through early spring season (later October until mid-April).
In addition, the state is exposed to large quantities of moisture from both the Great Lakes and the
Atlantic Ocean. While it is almost certain that a number of significant winter storms will occur
during the winter and fall season, what is not easily determined is how many such storms will
occur during that time frame. Based on historical snow related disaster declaration occurrences,
the Commonwealth of Pennsylvania can expect a snowstorm of disaster declaration proportions,
on average, once every three to five years. Similarly, for ice storms, based on historical disaster
declarations, it is expected that on average, ice storms of disaster proportions will occur once
every seven to ten years within the state.

4.3.10.5 Vulnerability Assessment

Severe winter storms are of significant concern to Jefferson County because of their frequency
and magnitude in the region. Additionally, they are of significant concern due to the direct and
indirect costs associated with these events; delays caused by the storms and impacts on the
people and facilities of the region related to snow and ice removal, health problems, cascade
effects such as utility failure and traffic accidents, and stress on community resources.

Every year, winter weather indirectly and deceptively kills hundreds of people in the United
States, primarily from automobile accidents, over exertion, and exposure. Winter storms are
often accompanied by strong winds creating blizzard conditions with blinding win-drive snow,
drifting snow, extreme cold temperatures, and dangerous wind chill. They are considered
deceptive killers because most deaths and other impacts or losses are indirectly related to the
storm. Heavy accumulations of ice can bring down trees and powerlines, disabling electrical
power and communications for days or weeks. Heavy snow can immobilize a region and
paralyze a city, shutting down all air and rail transportation and disrupting medical and
emergency services. The economic impact of winter weather each year is quite large, with costs
for snow removal, damage, and loss of business in the millions each year. Heavy snow can
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immobilize and strand commuters as well as stopping the flow of supplies through an area or
transportation corridor. In rural areas, homes and farms may be isolated for days and unprotected
livestock may be lost. Bridge and overpasses are particularly dangerous because they freeze
before other transportation surfaces. For the purposes of this Hazard Mitigation Plan, the entire
population of Jefferson County (44,492) is exposed to severe winter storm events. The elderly
are considered the most susceptible to this hazard due to their increased risk of injury and death
from falls, overexertion, and or attempts to clear ice and snow. The elderly population is also
more vulnerable to utility outages in winter, especially when they are paired with winter storm
events. Table 47 — Utility Outages in Jefferson County in Winter shows the number of power
outages, phone outages, and 911 outages, that have occurred in the county during winter months.
Vulnerable populations within Jefferson County may not have access to housing or their housing
may be less able to withstand cold temperatures (e.g., homes with poor insulation and heating
supply). The unsheltered populations of an area are at most risk to winter storm events.

Table 47 - Utility Outages in Jefferson County in Winter

Utility Outages in Jefferson County in Winter

Location Date Event
Brookville Borough 2/4/2017 Power outage
Union Township 3/5/2017 Natural gas incident
Pine Creek Township 12/6/2017 911 Center power outage
Young Township — Hospital 2/25/2018 Phone outage
Brookville Borough — Hospital 12/09/2018 Natural gas incident
Falls Creek Borough 1/2/2019 Pole and lines down
Brookville Borough 1/18/2019 Natural gas incident
Porter Township 12/16/2019 Natural gas incident
Gaskill Township 1/12/2020 Natural gas leak
Polk Township 2/23/2020 Natural gas leak
Punxsutawney Borough 1/15/2022 Natural gas leak
Heath Township 2/25/2022 Power outage
Brookville Borough 2/27/2022 Water main break
Brookville Borough 3/7/2022 Power outage
Pine Creek Township 3/13/2022 Power outage
Source: Corvena Knowledge Center™, 2022

The entire general building stock inventory in Jefferson County is exposed and vulnerable to the
severe winter storm hazard. In general, structural impacts include damage to rood and building
frames, rather than building content. There was no historic information available that identified
property damages within Jefferson County due to a single severe winter storm event. Current
modeling tools are not available to estimate specific losses for this hazard. A specific area that is
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vulnerable to the severe winter storm hazard is the floodplain. At risk general building stock and
infrastructure in floodplains are presented in the flood profile due to snow and ice melt.
Generally, losses from flooding associated with severe winter storms should be less than that
associated with a 100-year or 500-year flood.

Full functionality of critical facilities such as police, fire, and medical facilities is essential for
response during and after a severe winter storm event. These critical facility structures are
largely constructed of concrete and masonry; therefore, they should only suffer minimal
structural damage from severe winter storm events. Backup power is recommended critical
infrastructure and facilities due to the potential for power interruption. Infrastructure at risk for
this hazard includes roadways that could be damaged due to the application of salt and
intermittent freezing and warming conditions that can damage roads over time. Severe snowfall
requires infrastructure to clear roadways and alert citizens to dangerous conditions. In spring,
this type of roadway damage must be repaired. Additionally, freezing rain and ice storms impact
utilities (i.e., power lines and overhead utility wires) causing power outages for hundreds to
thousands of residents.

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain
local financial resources. However, because severe winter storms are a regular occurrence in this
area, Jefferson County is generally well-prepared for snow and ice removal each season.
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4.3.11. Blighted Properties

43.11.1 Location and Extent

The presence of blighted properties in Jefferson County is a nuisance for both residents and
visitors to the county on a year-round basis. Blighted properties include areas of the county
where the infrastructure is damaged and aging beyond occupation, habitation, and/or commercial
use.

Blighted properties are described by the Pennsylvania State Statute 1945 Act 385 as:

1. Any premises which because of physical condition or use is regarded as a public nuisance
at common law or has been declared a public in accordance with the local housing,
building, plumbing, fire, and related codes.

2. Any premises which because of physical condition, use, or occupancy is considered an
attractive nuisance to children, including but not limited to abandoned wells, shafts,
basements, excavations, and unsafe fences or structures.

3. Any dwelling which because it is dilapidated, unsanitary, unsafe, vermin-infested, or
lacking in the facilities and equipment required by the housing code of the municipality,
has been designated by the department responsible for enforcement of the code as unfit
for human habitation.

4. Any structure which is a fire hazard or is otherwise dangerous to the safety of persons or
property.

5. Any structure from which the utilities, plumbing, heating, sewage, or other facilities have
been disconnected, destroyed, removed, or rendered ineffective so that the property is
unfit for its intended use.

6. Any vacant or unimproved lot or parcel of ground in a predominantly built-up
neighborhood, which by reason neglect or lack of maintenance has become a place for
the accumulation of trash or debris, or a haven for rodents or other vermin.

7. Any unoccupied property which has been tax delinquent for a period of two years prior to
the effective date of Pennsylvania State Statute 1945 Act 385 or local municipality
regulations and those in the future having a two-year tax delinquency.

8. Any property which is vacant but not tax delinquent, which has not been rehabilitated
within one year of the receipt of notice to rehabilitate from the appropriate code
enforcement agency.

9. Any abandoned property.

4.3.11.2 Range of Magnitude

Jefferson County has a large number of blighted properties that are located in urban
environments, including Punxsutawney Borough, Brookville Borough, Reynoldsville Borough,
Brockway Borough, and Sykesville Borough. Most of the blighted properties in Jefferson County
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are unsecured and highly unsafe due to one or more of the following issues: structure rot,
infestation from vermin including but not limited to rats, mice, and insects, and occupation by
squatters. These properties can create a risk for the county because they are unsafe for
occupation and future construction.

4.3.11.3 Past Occurrence

The number of blighted properties in Jefferson County has increased in recent years. Although
some properties that are considered to be blighted in Jefferson County have been demolished by
the county itself. With recent market trends in real estate, a large number of vacant buildings in
Jefferson County are sold prior to them being blighted.

4.3.11.4 Future Occurrence

Blighted properties in Jefferson County will continue to increase unless blighted property
procedures are put into practice at the county and local levels. With the requisite policies put into
place the number of blighted properties in Jefferson County is liable to decrease.

4.3.11.5 Vulnerability Assessment

Blighted properties are a significant concern when the health and safety of the citizens of
Jefferson County are impacted. Blighted properties, while being an eye sore, are also a threat to
the health and safety of individuals. Buildings that are blighted often can be unsafe due to
building materials exposed to the environment or to unintentional consumption by humans.
Buildings that have utilized asbestos in construction can become a major health hazard if the
building is not maintained, the asbestos exposed, and people breath in those particles because the
property has become abandoned and blighted. Another large health issue is mold in blighted
properties and buildings. After a property becomes blighted, the functional systems that prevent
mold from growing and spreading are often rendered useless, thus facilitating the growth of
harmful mold and fungi that pose a threat to human health.

Just as blighted properties can adversely affect the health and safety of humans, it can also hurt
the environment of an area. The leaching of building materials from an open or fallen property
into water features, such as streams and creeks, can damage the wildlife in a water feature and
hurt the public supply of drinking water. As mentioned above, asbestos is a large concern if the
blighted property is of older construction. Also, potential chemicals from a blighted property,
like paints and oils, can make their way into water tables, streams, and creeks, thus polluting the
water features.

Blighted properties also offer shelter for animals and vermin that may not be able to find a home,
and an area for breeding in the wild. This can result in the spread of rats and other pests in an
area with a large concentration of blighted properties. Along with the accumulation of pests like
rats, there is also a high chance of that area also attracting vermin like cockroaches. The increase
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in vermin can also pose a threat to human health, as vermin and pests can carry diseases which
can be contracted due to close contact.

Blight can also adversely affect the infrastructure and its ability to function if the blighted
properties in Jefferson County are adjacent to or near critical facilities and functional needs
facilities. If a blighted property abuts a critical facility, it may be best for that structure to be torn
down so that potential negative effects from the blighted property do not cause damage or limit
the function of the critical facility.

Finally, blighted properties can be a problem for tourism and attracting new residents to
Jefferson County. If blighted properties flourish in the county, people who travel to Jefferson
County for pleasure, whether that be for summer vacations or seasonal hunting, might reconsider
that travel due to the presence of blighted properties.
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4.3.12. Dam and Levee Failure

4.3.12.1 Location and Extent
Dams

A dam restricts the flow of water or underground streams and often creates reservoirs for water
storage. The reservoirs created by these barriers not only suppress floods but also provide water
for activities such as irrigation, human consumption, industrial use aquaculture, and navigability.

Dam failures occur usually as a secondary effect of massive amounts of rainfall and flooding,
causing too much water to enter the spillway system. This type of failure occurs with little to no
warning. Spring thaws, severe thunderstorms, and heavy rainfall are also contributing factors to
potential dam failures. Depending on the size of the body of water where the dam is constructed,
additional water may come from distant upstream locations. Water contributions may also come
from dam failures in adjoining counties that are along the same riverine or water features.

FEMA considers the following to be the most frequent causes of dam failures:

e Overtopping caused by floods that exceed the capacity of the dam

e Deliberate acts of sabotage

e Structural failure of materials used in dam construction

e Movement and/or failure of the foundation supporting the dam

e Settlement and cracking of concrete or embankment dams

e Piping and internal erosion of soil in embankment dams

e Inadequate maintenance and upkeep
Poor engineering or poor maintenance may also cause dam failure. The Pennsylvania
Department of Environmental Protection (PA DEP) and the United States Army Corps of
Engineers (USACE) awards permits for dams and also share inspection responsibilities.
Inspection results are characterized as either safe or unsafe.

The National Inventory of Dams (NID) is a registry that captures information about structures
that are greater than or equal to 25 feet in height or impound 50-acre-feet or more of water (an
acre-foot is equal to 325,851 gallons of water); it includes structures above 6 feet in height where
failure would potentially cause damage downstream. The dams are classified in terms of hazard
potential as “High”, “Significant”, or “Low”, with high-hazard dams requiring emergency action
plans (EAPS) There are nine high-hazard and low-hazard dams in Jefferson County that are both
publicly and privately owned and are registered with the USACE in the NID. There are also two
dams with a hazard classification as significant. There are seven dams within the county that are
high-hazard and require an emergency action plan, and one dam that is significant-hazard and
has an emergency action plan. Table 49 — Jefferson County Dam Inventory illustrates the dams
located in Jefferson County. Table 48 — High-Hazard Dams Municipal Summary summarizes the
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high-hazard dams in Jefferson County by municipality. The municipalities not listed do not have
high-hazard dams. Table 50 — Dam Name and Purpose lists the dams located in Jefferson County
and their purpose code, and the description of purpose based on the Pennsylvania DEP codes.

Table 48 - High-Hazard Dams Municipality Summary

High-Hazard Dams — Municipal Summary

Municipality Number of High-Hazard Dams
Bell Township 1
Ringgold Township 3
Washington Township 1
Winslow Township 2
Total: 7
Source: PA DEP, 2023
Table 49 - Jefferson County Dam Inventory
Jefferson County Dams
Dam Nam River Owner Nam s HD?TH DrEinge Hazard | EAP
am fName € erifame Completed (feegt) Area aza
. TR Trout .
Bishop RUN Carl Bishop - - - S N
Brookville North Brookville
Waterworks Fork Borough 1912 24 96.3 S Y
Creek Authority
Jackson PA Fish and
Cloe Lake Boat 1909 43 3 H Y
Run o
Commission
. . Reynoldsville
Doverspike TR Big Water i 27 36 L | NR
Brothers Run .
Authority
. Doverspike
Doverspike No. | Cherry | o ocanle | 1970 | 41 4 H | Y
1 Run
Trust
PA Fish and
Kyle Kyle Run Boat 1910 33 6 H Y
Commission
Reynoldsville Pitchpine Reynoldsville
Storane 4 U Water 1961 16 61 H | Y
g Authority
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Jefferson County Dams

Year DAl Drainage
Dam Name River Owner Name c Height Hazard | EAP
ompleted (feet) Area
Reynoldsville Pitchpine Reynoldsville
Sto‘;a o Ru"r’] Water 1901 26 6 H | Y
g Authority
R Consol
Sedimentation | g\ e Mining 1992 15 26 L | NR
Pond L-1 RUN Company,
LLC.
Sunnyside Caylor Sunnyside
y y Energy Park, | 1975 50 9 H | Y
Energy Park Run
LLC.
Weisner Hollow | TR Pine DEP-BAMR i 192 23 H v
Slurry Run

Source: NID 2023

Table 50 - Dam Name and Purpose

Jefferson County Dams and Purposes

Dam Name Purpose Code Purpose Code Description

Bishop R Recreation
Brookville Waterworks S Storage

Cloe Lake R Recreation
Doverspike Brothers O,R Recreation
Doverspike No. 1 R Recreation
Kyle R Recreation
Reynoldsville Storage #4 S Storage

Reynoldsville Storage #5 S Storage

Sedimentation Pond L-1 ) Farm Pond
Sunnyside Energy Park R Recreation
Weisner Hollow Slurry @) Farm Pond

Source: PA DEP 2019 & NID 2023

The Pennsylvania Department of Environmental Protection defines a high-hazard dam as “Any
dam so located as to endanger populated areas downstream by its failure”. High-hazard dams
receive two inspections each year, once by a professional engineer on behalf of the owner and
once by a PA DEP inspector (DEP, 2008).
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Levees

Levee failures have the potential to place large numbers of people and property at risk. Unlike
dams, levees are built parallel to a river or another body of water to protect the population and
structures behind it from risks of damage during a flooding event. Levees do not serve a purpose
beyond flood protection, unlike dams, which can serve to store water or generate energy in
addition to protecting areas from flooding. The National Levee Database (NLD), like its
counterpart of the National Inventory of Dams (NID), is maintained by the USACE and tracks
levees across the United States. Jefferson County is home to ten levee sections, which are
detailed in Table 51 — Jefferson County Levee Inventory.

Table 51 - Jefferson County Levee Inventory

Jefferson County Levee Inventory

Soldier Run

Levee
Levee Name Flood Source Levee Type Levee Bank Side Length
(miles)
Brockway -~ Left Bank Little Little Toby Creek Earthen Left 1.18
Toby Creek
Brockway — Left Bank .
Upstream Little Toby Creek Little Toby Creek Earthen Left 0.46
Brockway — Right Bank Little . .
Toby Creek Little Toby Creek Earthen Right 0.84
Brookville — North Fork Levee Redbank Creek Earthen Right 0.15
Eg)/glgvnle — Sandy Lick Creek Sandy Lick Creek Earthen Right 0.41
Punxsutawney — Mahoning Mahoning Creek Earthen Left 0.34
Creek Levee 8
Punxsutawney — Mahoning . .
Creek Levee 9 Mahoning Creek Earthe