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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 policiastems 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 hgmased hazards and develop kiagn

strategies for pitecting 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, busirezgtelrs, and volunteer and nonprofit groups to protect
community assets, preserve the economic viability of the community, and save lives.

In 2020, Montour County Emergency Management Agency contracted the services of a consulting agency
to revise and updatthe Montour County Hazard Mitigation Plan. The plan was successfully updated in
accordance with the requirements set forth by the Pennsylvania Emergency Management Agency (PEMA)
and the Federal Emergency Management Agency (FEMA). The updated Montoty Bamard Mitiga-

tion Plan was adopted by the Montour County Commissioners in 2021.

The Montour County Commissioners secured a grant to complete the 2021 update to the Montour County
Hazard Mitigation Plan. MCM Consulting Group, Inc. was hired to as&stabinty with the update of the
plan. The planning kiclff meeting was conducted September 16, 2020.

The planning process for tl#921 Montour County Hazard Mitigation Plalpdate consisted of the fol-
lowing:

Identification andorioritization of the hazards that may affect the county and its municipalities
Assessment of the countyds and municipalitie:
Identification of the mitigation actions and projects that can reduce that vulnerability
Develgpment of a strategy for implementing the actions and projects, including identifying the
agency(ies) responsible for that implementation.

eeee

Throughout the planning process, the general public was given the opportunity to comment on the existing
HMP and prouile suggestions for the updated version. Due to C@\A[public meetings were conducted

via an online survey to provide residents an opportunity to provide input on the HMP. Several meetings
were held virtually, and participants were invited to submiteysvand 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:

Dam/Levee Failure

Drought

Flooding

Hurricane and Tropical Storm
Invasive Spcies

Landslide

Pandemic and Infectious Disease
Radon Exposure
Subsidence and Sinkhole
Tornado and Windstorms
Wildfire

Winter Storms

gegegegeeeeeeeec
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Civil Disturbance
Disorientation
Emergency Services
Environmental Hazards
Nuclear

Terrorism
TransportatiorAccidents
Utility Interruption

gegegeeeee

A total of twenty hazards are identified in the 2021 Montour County Hazard Mitigation Plan. A total of
seventeen identified hazards were listed in the previous 2015 plan update. New hazards identified in this
plan include ciil disturbance, disorientation, and emergency services.

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

w Increase public awareness and education onthetpotential impacts of all hazards (natural
and human caused) and activities to reduce those impacts.
w Strengthen county and local capabilities to reduce the potential impacts of flooding and other

natural or human caused hazards on existing and futltecfprivate assets, including struc-
tures, critical facilities, and infrastructure.

Conduct an annual hazard mitigation maintenance and report program.

Increase intergovernmental cooperation and build pybiiate partnerships to implement ac-
tivities that will reduce the impacts of all hazards (natural and human caused).

w
w

Mitigation actions are specific projects and activities that help achieve goals. A tttatyekix actions

were developed for this plan update as they pertain to hazards ideiified local planning team. The

2015 Montour County Hazard Mitigation Plan consisted of tihitge total actions. The individual objec-

tives and actions that will be implemented are shown in section 6.4. Each municipality was provided the
opportunity to sbmit new project opportunity forms for this updatdotal of six project opportunity forms

were submitted during the 2015 HMP update. Municipalities were asked to indicate the current status of
these projects submitted in 2015, of whialoindicated conpleted projects. A total cfevenproject op-
portunities were submitted for this plan update.

The 2021 Montour County Hazard Mitigation Planthe cornerstone to reduciMpntourCount y 6 s v ul
nerability to disasters. It is the commitment to reducing fiska 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 re-
peated damage.

The 2021 Montour County Hazard Mitigation Plana living document that reflects ongoing hazard miti-
gation activities and requires monitoring, evaluating, and updating to ensure the mitigation actions are im-
plemented. To facilitate the hadamitigation planning process and adhere to regulatory requirements, the
plan will be reviewednnually,and any major revisions will be incorporated into the-frear update.

Prepared by MCM Consulting Group, Inc. Page - 2
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1. Introduction

1.1. Background

The MontourCounty 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) fédontour County and all of itselevenmunicipalities. The
Montour County Emergency Management Ageaag Planning Department was charged by the County
Board of Commissioners to prepare the2pn. The 2015 HMP has been utilized and maintained during
thefive-year life gcle.

TheMontourCounty Commissioners were successful in securing hazard mitigation grant funding to update
the county hazard mitigation plan. Thedisaster mitigation grant funding was administered by the Penn-
sylvania Emergency Management Agency pravided taMontourCounty as a sugrantee. Thélontour

County Commissioners assigned Mentour County Emergency Management Agendth 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 froiontour County. This updated HMP will provide another solid foundation for

the MontourCounty Hazard Mitigation Program.

Hazard mitigation describes sustained actions taken to prevent or minimizedongsks to life and prop-
erty from hazards and to create successive benefits over tirdisBséer mitigation actions are taken in
advance of a hazard event and are essldiatibreaking the disaster cycle of damage, reconstruction and
repeated damage. With careful selection, successful mitigation actions seffexiste means of reducing
risk of loss over the lonterm.

Hazard mitigation planning has the potential toduce longterm and recurring benefits. A core assump-
tion 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 reconstrbessnmitigation
practices will also enable local residerigsinessesand industries to reestablish themselves in the wake
of a disaster, getting the economy back on track sooner and with less interruption.

1.2. Purpose
The purpose of thiall-hazardmitigation plan (HMP) is:

W Protect life, safetyand property by reducing the potential for future damages and economic
losses that result from hazards

Qualify for additional grant funding, in both the palisaster and the pedisasteenvironment
Speed recovery and redevelopment following future disaster events

Demonstrate a firm local commitment to hazard mitigation principles

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

e€EeEeeg

1.3. Scope

This MontourCounty MultiJurisdictional Hazard Mitigation Plan serves as a framework for saving lives,
protecting assets and preserving the economic viability oéldvenmunicipalities inMontour County.

The HMP outlines actions designed to addressraddce the impact of a full range of natural hazards
facing Montour County, including drought, earthquakes, flooditaynadoeshurricanes/tropical storms
and severe winter weathétuman causettazards such as transportation accidents, hazardous isateria
spills and fires are also addressed.
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A multi-jurisdictional planning approach was utilized for tMentour County HMP update, thereby elim-
inating the need for each municipality to develop its own approach to hazard mitigation and its own plan-
ning docunent. Further, this type of planning effort results in a common understanding of the hazard vul-
nerabilities throughout the county, a comprehensive list of mitigation projects, common mitigation goals
and objectives and an evaluation of a broad capabiagesessment examining policies and regulations
throughout the county and its municipalities.

1.4.

Authority and Reference

Authority for this plan originates from the following federal sources:

w

EEEEEE

w

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

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

Disaster Mitigation Act of 2000, Public Law 1380, as amended

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:
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

Pennsylvania Storm Water Management Act of October 4, 1978. P.L. 864, No. 167

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

w
w

€Eeeg €ggegeg

e€EeEeeg

FEMA 386-1: Getting Startedseptember 2002

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

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

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

FEMA 386-5: Using BenefitCost Review in Ntigation Planning. May 2007

FEMA 3866: Integrating Historic Property and Cultural Resource Considerations into Hazard
Mitigation Planning. May 2005

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

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

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

FEMA National Fire Incident Reporting System SJ@implete Reference Guide. January 2008
FEMA Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards. January 2013
FEMA Rehabilitation of High Hazard Potential Dams: Grant Program Guidance, June 2020

The following Pennsylvania Emergency Managet&gency (PEMA) guides and reference documents
were used to prepare this document:

w
w

w

PEMA: Hazard Mitigation Planning Made Easy!

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

PEMA: All-Hazard Mitigation Planning Standard Operating Guide, 2020.
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The following document produced by the National Fire Protection Association (NFPA) provided additional
guidance for updating this plan:

w NFPA 1600: Standard on Disaster/Emergency Managemah Business Continuity Pro-
grams. 2011
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2. Community Profile

2.1. Geography and Environment

Montour County is geographically the smallest county in the Commonwealth of Pennsylvania, encompass-

ing approximately 132 square miles. Of the 132 soumles, approximately 130 square miles is land while

2.1 square miles is water. Approximately 45% of the county is considered to be wooded. Situated in the
heart of Pennsylvaniabés rural farmlands,usqé-at e ga
hanna River and its tributaries in nedéntral Pennsylvania, Montour County houses almost 20,000 acres

of state game land, used for hunting, boating, hiking, bird watching, and nature study. Montour County
consists of a scenic landscape charactérigesteep slopes, deep river valleys, and abundant forestland. It

is bordered to the north by Lycoming County, to the east by Columbia County, and to the south and west

by Northumberland County.

Montour County receives approximately fettyo inches of ram, on average, per year as showirigure

17 Rain and Snow Fall for Montour Counfiyhe US average is thidgight inches of rain per year. Montour
received an average of thirpne inches of snow per year as showrigure 17 Rain and Snow Fall for
Montour CountyThe US average is twengight inches of snow per year. On average, there are 177 sunny
days per year in Montour County. The US average is 177 sunny days per year. The summer high in Montour
County is around the month of July8&°Fwhile the winter low is around the month of January with a low

of 18°F as shown irFigure 2 - Low and High Temperatures for Montour Counftyie months of June,

August, and September are the most pleasant months in Montour County, while January and February are
the least pleasant months in the couMgntour County and the rest of Pennsylvania is classified Humid
Continental, as shown iRigure 3-The KoppefGeiger Climate Areadap. Whil e al|l of Pen
counties share many weather similarities, there &&& ainique characteristics to certain regions.

Figure 1 - Rain and Snow Fall for Montour County

Snowfall

average snowfall in inches

Rainfall

average rainfall in inches

Montour Montour
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Figure 2 - Low and High Temperatures for Montour County
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Figure 3- KéppenGeiger Climate Areas map
US Map of Koppen-Geiger Climate Classification Msladimsies =~ Frocpliaiin  Nempersiace :
updated with CRU TS 2.1 temperature and VASClimO v1.1 precipitation data 1951 to 2000 A: equatorial W: desert h: hot arid F: polar
i B: arid S: steppe k: cold arid T: polar
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| I | E: polar wewinterdry  cool summer
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L\
Montour Count

Kottek et al., 2006: World Map of Koppen-Geiger
Climate Classification updated. Meteorol. Z., 15, 259-263.
Rubel et al, 2017: The climate of the European Alps: Shift of very high
resolution Koppen-Geiger climate zones 1800-2100. Meteorol. Z., 26, 115-12

http://koeppen-geiger.vu-wien.ac.at r
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2.2. Community Facts

Montour County was established on May 3, 1850 from part of Columbia County. The county was named
after Madame Montour who was prominent in the Indian affairs. Danville was established in 1792 and
incorporated into the borough on February 27, 1849sends as thecounty seatDanville is named for
Dani el Montgomery, who was the son
Mill made iron and steel from 1838 to 1938 which allowed for the finstil§ with the railroads to be made

in Danville of Montour County. Economic development attracted many of the settlers who came to Montour
County. Manufacturing continues to provide a strong economic base to the area today. The Susquehanna
River forms part of t hegacother key lé in eadycsettterheatrofthe larear d e r
Along with Danville Borough, there is another borough in Montour County with the name of Washington-

ville. Washingtonville was laid out in 1775 and was incorporated into the borough on April 28, 18'20. Ther

are currently nine townships in Montour County along with the two boroughs. Anthony township was in-
corporated in 1849, Cooper and Mayberry township were incorporated in 1850, Derry and Mahoning town-
ship were incorporated in 1786, Liberty and Limestomenghip were incorporated in 1816, Valley town-

ship was incorporated in 1839, and West Hemlock township was incorporated in 1853. These eleven mu-
nicipalities are what make up Montour County.

The following boroughs and townships areMontour County:

Boroughs (2):

Danville (county seat) and Washingtonville

Townships Q):

of

t he

Anthony, Cooper, Derry, Liberty, Limestone, Mahoning, Mayberry, Valley, and West Hemlock

early ¢

Today, Montour County has a workforce of 9,100 labor forced employees and 8,800 employed people.
SinceSeptember 2020, the unemployment rate is only around 5.0% with about 500 people unemployed.
Montour Countydéds unempl oyment
which is an average of 6.45%. There is a vast variety obtgpédustries residents of Montour County

can go into for employment such as healthcare, government, education services, agriculture, construction,
etc. However, out of the many industry fields, the top ten employers and their industries are Tiatdd in

17 Montour County Top EmployeralthoughTablel illustrates the top ten employers in Montour County,

there are other industry fields to go into in Montour that are not included in the top ten industries. In Mon-
tour County since 2019, about 168 pkowork in the agriculture, forestry, and hunting industry. Theze

about 137 people that work in the construction industry, and about 290 people that work in the profes-
sional/technical services industry. Out of the overall ownership of 15,835 industfidontour County,

14,359 industries are privately owned, 36 industries are federally owned, 689 industries are state owned,
and 751 industries are locally owned.

Tableli Montour County Top Employers

rate

S

ower

Montour County Top Employers

Company Industry
Geisinger Medical Center Healthcare
Geisinger Clinic Healthcare
Geisinger System Services Healthcare
Geisinger Health Plan Healthcare
State Government Government

Company Industry

Prepared by MCM Consulting Group, Inc.
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Company Industry
Great Dane LLC Engineering
Danville Area School District Education Services
Maria Joseph Manor Healthcare
Geisinger HealthSouth Rehab Hospital Healthcare
Grandview Nursing & Rehabilitation Nursing Home Services
Geisinger Medical Center Healthcare
GeisingerClinic Healthcare
Source: Center for Workforce Information & Analysis

2.3. Population and Demographics

Montour County is considered to be an eigtihss county due to having an overall population size less

than 20,000 inhabitants. Based on the 2010 Census, the population in Montour County was 18,267 persons.
According to 2019 estimation data, the populaiioMontour County was 18,230, which is a loss of 0.1%.
However, Montour County is the sixsecond most populated county out of the seayen counties lo-

cated within the state of Pennsylvania. Montour County is composed of two boroughs and ningggownshi

for a total of eleven municipalities. The population per municipality are identifid@lie 2i Montour

County Municipal Populatiobased on the 2010 Census figures). The higher populated municipalities of
Montour County include Danville Borough (@8, Mahoning Township (4,263), Valley Township
(2,093), and Liberty Township (1,476). This creates a population density of 140 persons per square mile,
which is substantially lower than the Pennsylvania statewide average of 274 persons per squasecile (ba

on the county profile from the Center for Rural Pennsylvania). However, a low population density also
helps prevent hazards from affecting as many people as possible. For example, diseases may not spread as
quickly because there is less contact amaapfe. Similarly, fires are less likely to spread to other struc-

tures because of the large distances between them. The magnitude of an event is typically smaller in a less
populated area because each event affects fewer people and properties.

Table2 - Montour County Municipal Population

Montour County Municipal Population
Municipality Population from Year 2010
Anthony Township 1,388
Cooper Township 966
Danville Borough 4,897
Derry Township 1,215
Liberty Township 1,476
Limestone Township 1,004
Mahoning Township 4,263
Mayberry Township 244
Valley Township 2,093
Washingtonville Borough 273
West Hemlock Township 489
Total Population 18,267
Source:U.S. Census Bureau, 2010

Population and demographic information provide baseline data about residents. Changes in demographics
or populations may be used to identify highek populations. Maintaining ufp-date data on de-
mographics will allow the county to better assess madegwf hazards and develop more specific
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mitigation plansTable3 i Montour County Demographic Informatiasmshown below. The 2019 estima-

tion for demographic information estimates that the age distribution for Montour County is 1,039 people

under age fie, 3,755 people under age eighteen, 8,714 people betwerhigé4, and 3,919 people

above age sixtfive. About22%o0f Mont our Count y 0 sfivepyeapswodoldr.iTliese I s a
residents may have access and functional needs. For example, many may be unable to drive; therefore,
special evacuation plans may need to be created for them. They may also hagedreasion impair-

ments that could make receiving emergency instructions difficult. Both older and younger populations have

hi gher risks for contracting certain diseases. Th
of age and over sixtfive years of age represent approximagi9oof its total population.

Table3 - Montour County Demographic Information

Montour County Demographic Information
Demographics 2019 Estimates
Male 8,842 (48.5%)

Female 9,389(51.5%)

Under 5 years 1,039(5.7%)
Under 18 years 3,755 (20.6%)
Between 19 and 64 years 8,714 (47.8%)
65 years and over 3,919 (21.5%)

Median Age 43 years
Total Population 18,230
Source:U.S. Census Bureau, 2019

Mont our Countyds race information provides data a
could lead to higher vulnerability related to issues due to lack of knowledge on the English language. The
countyods r ac eTabledi MontousCounty Bopulation hy Rac&s shown in table below,
approximateh6%o f Mont our Countyés population is not prof
will need to address language barriers to ensure that all residents can receive enmestyantigns. Non
Englishspeaking residents of Montour County are at higher risk than Erggliesdiking residents due to

possible miscommunication that could be present during an emergency.

Table4 - Montour County Population by Ra

Montour County Population by Race
Race 2019 Estimates
White 16,990 (93.2%)
Black/African American 328 (1.8%)
American Indian/Alaska Native 36 (0.2%)
Asian 620 (3.4%)
Hispanic/Latino 529 (2.9%)
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Race 2019 Estimates
Two or More Races 237(1.3%)
Language other than English spoken at home 1,148 (6.3%)
Total Population 18,230
Source:U.S. Census Bureau, 2019

Montour County has around 8,000 residential properties. These properties may be vulnerable to various
natural hazards, particularly flooding and windstorms. Damage to residential properties is not only expen-
sive to repair or rebuild, but also devastatimthe displaced family. Within the 8,000 residential properties

of housing units, there are 7,482 households with about 2.34 persons per household. The more individuals
living within the same households creates a higher vulnerability in an event ofterdsseh as structure

fire, flooding, tornadoes, etc. Additionally, a high number of values could potentially be lost if damage
were to occur to many residential areas with a dollar value of $181,500.00. Montour County has a median
household income of $5/83.00 with a median per capita income of $34,095.00 from the estimate 2019
values. The income values can be se€Fainle 51 Montour County Income and Poverty

Table5 - Montour County Housing

Montour County Housing

Housing Characteristics 2019 Estimates
Total housing units 8,273
Owneroccupied housing units 5,692 (68.8%)
Median value of houses (dollars) $181,500.00

Source:U.S. Census Bureau, 2019

Table6 - Montour County Income and Poverty

Montour County Income and Poverty

Economic Characteristics 2019 Estimates
Median household income $57,183.00
Per capita income $34,095.00
Persons in Poverty 1,841 (10.1%)
Source:U.S. Census Bureau, 2019

There are eight major transportation routes within the county, including one railroad method: Interstate 80;
State Routes 44, 45, 54, 254, and 642; US Route 11; and North Shore Railroad. The law enforcement of
Montour County is found in Danville Boroughc&Mahoning Township with the police departments. The
Mont our County Sheriffoés Office is also |l ocated
County. There is one hospital per 4,575 people and per-thicygquare miles. Montour Countgrdains

Danville State Hospital, Geisinger HealthSouth Rehabilitation Hospital, Geisinger Medical Center, and Se-
lect Specialty Hospital. Montour County is ranked first of the ssdyen counties of Pennsylvania in
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Hospitals per capita and fifth of the gixsseven counties in hospitals per square mile.
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Figure 4 - Population Density Map
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2.4. Land Use and Development

Montour County is located in the Ridge and Valley Province of the Appalachian Mountains. In the county,
65% of the sib is well-drained. Topographically, the county is divided into upland hills/valleys and is
dissected by streams and a river. On the northern part of the county are the Muncy Hills and Montour Ridge
is located on the southern portion of the county whichdjscent to the Susquehanna River. Hills and
valleys can be found located in the central portion of the county as well.

Prime farmland is one of the several kinds of important farmlands defined by the U.S. Department of Ag-
riculture. Prime farmland, as filged by the U.S. Department of Agriculture, is the land that is best suited

to producing food, feed, fiber, and oilseed crops. It contains the growing season, soil quality, and water
supply need to produce a sustained high yield of crops when managg@aerseptable farming methods.

Now, prime farmland may be in crops, pastures, woodlands, or other lands, but noy typically in urban,
build-up land, or water areas. About 18,000 acres (or 21%) of Montour County meets the soil requirements
for prime farmlandAreas are scattered throughout the county but are mainly in associations two and three
of a soil map. Most of the prime farmland in Montour County is used for crops. Farming is a major land
use in Montour County. There has been a total of 43,000 acrt$ousrops and pasture in the county. Of

this total, 5,000 acres were used for permanent pasture. It is reported there are 9,300 acres of corn, 5,950
acres of small grains, 10,0@cres of alfalfa and other hay, 140 acres of orchards/vineyard, and the rest is
other cropland and pasture. The averageagmper farm is estimated to be around 109 acres. The share of
sales by type for each farm is an average of 42% for crops andds8heEtock, poultry, and products.

Table 71 Market Value of Agricultural Products Sold in Montour Couintjicates the types of crops and
products sold with their associated sales. With the number of farms and sales associated with the farms
within Montour County, the total market value of products sold in the county is $60,2Z8)000is has

been a 12% increase on market value since 2012 in Montour County.

Montour County has about 37,300 acres of woodland, nearly all of which are privately ownddckoak

make up 38% of the woodland in the county. This cover type mainly consists of white oak, red oak, and
hickories, although black oak, and chestnut oak are dominant in some areashigich maple makes up

10% of the woodland. This cover type is mgiwhite ash, American elm, and red maple. Mdmech

birch makes up 6% and chestnut oak makes up 1% of the woodland. Eastern white pine makes up 17% of
the woodland. Lastly, sawtimber makes up approximately 34% percent of the acreage in commercial wood-
land. The areas of woodland, adjoining farmland, streams, and the Susquehanna Rivelapnayiie

source of recreational activities in the county such as hunting, fishing, boating, and hiking.
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Table7 - Market Value of Agricultal Products Sold in Montour County

Market Value of Agricultural Products Sold in Montour County

Type of Crop Sales Rank in State
Grains $6,894,000.00 39
Tobacco $796,000.00 5
Fruits/Berries $388,000.00 42
Cultivated Christmas Trees $260,000.00 26
Hay $1,169,000.00 62
Total $25,536,000.00 31

Type of Product Sales Rank in State
Poultry/Eggs $27,512,000.00 16
Cattle/Calves $2,102,000.00 48
Milk from Cows $4,627,000.00 48
Hogs/Pigs $246,000.00 36
Horses/Mules/Donkeys $141,000.00 36
Total $34,689,000.00 27
Overall Total $60,225,000.00 34

2.5. Data Sources

The county relied heavily on existing data sources developed byMtreour County departments, in-
cluding:

MontourCounty Hazard Vulnerability Analysis.

MontourCounty Comprehensive Plan.

MontourCounty Assessment Department data.

MontourCounty Subdivision and Land Development Ordinance.
MontourCounty Open Space Management Plan.
MontourCounty Greenways Plan

MontourCounty Digital Tax Assessment Data.

MontourCounty Commodity Flow Study.

egegegeegeegee

The following are additional data sources used during the update process:

U.S. Census Bureau.

National Climatic Data Center (NCDC).

National Oceanic andtmospheric Administration (NOAA).
Pennsylvania Department of Conservation and Natural Resources.
Pennsylvania Groundwater Information System.

Pennsylvania Emergency Incident Reporting System.
Pennsylvania Emergency Management Agency.

Pennsylvania Departemt of Labor and Industry

€

gegegeeee

The countywiddligital flood insurance rate mafBFIRM), were used for all flood risk analysis and esti-

mation of loss. Th&lontourDFIRMs were approved and effectiva May 16, 2008 The DFIRM database

provides flood frequency drelevation information used in the flood hazard risk assessment. Nhther

tour County GIS datasets including road centerlines, parcels and structures were utilized in conjunction
with the DFI RM. I n additi on t oMomtdurCountyPlaming/Gora- e x i st
missiondevel oped a database and maps of the countyd
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transportation systems and hazardous materials facilities. Potential losses were then analyzed by using ex-
isting county tax assement data and DFIRM data.

Geographic Information Systems (GIS) Data

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

gency Management AgeneyndMontour CountyPlanning CommissiarSome data was downloaded from

the Pennsylvania Spatial Data Access (PASDA) and utilized. The following is a list of existing GIS data
that was utilized in the plan update pess and a list of new GIS data that was developed to complete the
2021 mitigation plan update.

ExistingMontour County GIS Data Used:

Structures

Road Centerlines

Tax Parcels

Municipality Boundaries

Digital Flood Insurance Rate Maps
Watershed and Stbheds

Lakes and Streams

EegeegeeEEe

New GIS Data Developed and Used:

Critical Facilities

Functional Needs Facilities
Bedrock Geology

Land Slope Features

Land Use Features

Mobile Homes

Utility Locations

Shared Relief Digital Elevation Model
Tornado Paths

Recreational @portunities

Zip Codes

Wildlife Urban Interface Values

gegegegeegeeeeeec

TheMontourCounty parcel dataset includes a value for the land in each parcel, as well as a combined value
for all buildings on each parcel. Some parcels that contain multiple buildings with oneeduiiidings in

the flood plain and one or more buildings out of the flood plain. The individual value by specific building
within any given parcel was indeterminate from the data providédoimgour County. Therefore, the com-

bined value of all buildingshithat parcel has been usedot simply the value of only the structures in the
floodplain.

HAZUS calculations and statistics were based on a totaled¥ereaches. There were zero failed reaches.
The loss estimations were completed as part of the HAstidBario processing and represent FEMA depths
grids and gener al buil ding information from FEMAS®G

The following maps provide a base mapgMzintour County and other specific features of the county.
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Figure 5 - Base Map of Montour County
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Figure 6 - Montour Land Use Map
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Figure 7 - Recreational Opportunities Map
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Figure 8 - Montour County Watershed Map
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3. Planning Process

3.1. Update Process and Participation Summary

The Montour County Hazard Mitigation Plan update began August 13, 2020. The Montour County Com-
missioners were able to secure a hazard mitigation grant to start the process. The Montour County Emer-
gency Management Agency was identified as the lead agentyefdlontour County Hazard Mitigation

Plan update. The planning process involved a variety of key decision makers and stakeholders within Mon-
tour County. Montour County immediately determined that the utilization of a contracted consulting agency
would benecessary 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 gtigenincluded officials from the Montour
County Emergency Management Agency, Montour Co@téyining Commissigrand 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

ot her guidance documents i ncl udHazagd Mitiation Standard | i mi t
Operating Guide, FEMAOG6s S tHowte Guda skriet af doeumentd (FEMAg at i o1
386-series) and the National Fire Protection Association (NFPA) 1600 Standard on Disaster/Emergency
Management and Business Continuity Programs.

MCM Consulting Group, Inc. assistédiontour County Planning Commissioand Montour County As-
sessment Department, as well as Montour County Emergency Management Agency in coordinating and
leading public involvement meetings, local planning team meetings, analysis, and the writing of the updated
HMP. The Montour County Local IBnning 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 COVI®, most meetings were held virtually. Meeting agendas, meetingesin

and sign in sheets were developed and maintained for each meeting conducted by MCM. These documents
are detailed in Appendix 6f this plan.

Public meetings with local elected officials were held, as well as work sessions-aigiess review

meetirgs with the Montour County Local Planning Team and staff. Due to C&Ia majority of the

meetings were held virtually. At each of the public meetings, respecting the importance of local knowledge,
municipal officials were strongly encouraged to subimitard mitigation project opportunity forms, com-

pl ete their respective portions of the capability
hazard mitigation plarMontour County will continue to work with all local municipalities to collkedal

hazard mitigation project opportunities.

The HMP planning process consisted of:

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

Announcing the initiative via press releases and postings on theycgebsite.

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

Identifying capabilities and reviewed the information with the municipalities.

Identifying hazards.

Assessment afsk and analyzing vulnerabilities.

Identifying mitigation strategies, goaknd objectives.

€€

egegee
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Developing an implementation plan.

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

The 2021 Montour County HM®Ras completedrebruary 3, 2021The 2021plan follows an outline de-
veloped by PEMA which provides a standardizauirfat for all local HMPs in the Commonwealth of Penn-
sylvania. The 2021 HMP format is consistent with the PEMA recommended format. The 2021 Montour
County HMP has additional hazard profiles that were added to the HMP and these additional profiles in-
creasedhe subsections in section 4.3 of the HMP.

3.2.

The 2021 Montour County Hazard Mitigation Plapdate was led by thdontour County Steering Com-
mittee. TheMontour County Steering Committee provided guidance and leadership for thel pvejadt.

The steering committee assisted MCM Consulting Group, Inc. with dissemination of information and ad-
ministrative tasksTable 8/ Steering Committeeutlines the individuals that comprised this team.

EEEE

The Planning Team

Table8 - Steering Committee

Montour County Hazard Mitigation Plan Update Steering Committee
Name Organization Position
Ed Burkland Montour Emergency Management Agency EMA Director
Trevor Finn Mont our County Commi s Commissioner
GregMolter Montour County Planning Director/EOC
Michelle Sharrow Montour County Assessment
Brad Bason Montour County IT/EOCC
Bob Stoudt Montour Recreation EOC
Jackie Hart Danville Borough Appointed Official
Al Shulski American Red Cross RedCross/EOC
Michael Rearick MCM Consulting Group, Inc. Senior Consultant
Corbin Snyder MCM Consulting Group, Inc. Consultant

In order to represent the county, the Montour County Steering Committee developed a diversified list of
potential localplanning team (LPT) members. Members that participated in the 2015 hazard mitigation
plan were highly encouraged to join the 2021 team. The steering committee then provided invitations to the
prospective members and provided a description of duties te earthe LPT. The following agencies,
departments and organizations were invited to participate in the LPT: Montour County Commissioners,
Danvill e School District, PennDOT, Ameri can Red
County EMA, Northumberiad County EMA, and Lycoming County EMA, and all eleven municipalities.

The invitations for membership of the LPT were disseminated by the Montour County Emergency Man-
agement Agency utilizing letters, email, and telephone calls. The LPT worked throughpunbdlss to

plan and hold meetings, collect information, and conduct public outreach.

The stakeholders listed ifable9 i Local Planning Teanserved on the 2021 Montour County Hazard
Mitigation Local Planning Team, actively participated in the plannioggss by attending meetings, com-
pleting assessments, surveys, and worksheets and/or submitting comments.
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Table9 - Local Planning Team

Montour County Hazard Mitigation Plan Update Local Planning Team
Name Organization Position
Ed Burkland Montour Emergency Management Agency EMA Director
Trevor Finn Mont our County Comm Commissioner
Greg Molter Montour CountyPlanning Commission Planning Director/EOC
Michelle Sharrow Montour County Assessment
Brad Bason Montour County IT/EOCC
Bob Stoudt Montour Recreation EOC
Al Shulski American Red Cross Red Cross/EOC
Taylor Cole Col edbs Hardwar ¢ Appointed Official
Jeremy Reese GMC Appointed Official
Matt Cutshall Sheetz Appointed Official
Jackie Hart Danville Borough Appointed Official
Sean Levan Montour County Conservation District
Ken Berkich Danville School District Appointed Official
Jennifer Long Columbia County EMA Appointed Official
Steve Jeffery Northumberland County EMA Appointed Official
Steve Long PennDOT Appointed Official
Scott Bitting Montour County LEPC/Community member

3.3. Meetings and Documentation

Meetings with localelected officials and the local planning team were held as needed. Meetings were
mostly held via conference call and virtual meeting rooms due to CQ9IDAt each of the meetings,
municipal officials were strongly encouraged to submit hazard mitigatmagropportunity forms, com-

plete their respective portions of the capability assessment, review and eventually adopt {joei sdidti

tional HMP.Table107 HMP Process Timelinksts the meetings held during the HMP planning process,
which organizationand municipalities attended and the topic that was discussed at each meeting. All meet-
ing agendas, sigim sheets, presentation slides, any other documentation is located in Appehdhoald

be noted that as a result of the COVID pandemic, most nadngs were held virtually. As a result, the
number of sigrin sheets decreased when compared to the 2015 HMP updeteipants are identified on

the Local Planning Team meeting minutes found in Appendix C.

The draft plan was made available for pulsbwiew on February 3, 2021. The draft was advertised on
Mont our Countyds soci al medi a page and was made
http://montourema.org/hazarditigation-plan/

The public comment period remained open until March 3, 2021. All public comments were submitted via
an online survey or in writing to Ed Burkland at the Montour County Emergency Management Agency. All
public comments have been included in th@épn Appendix C.

Table10- HMP Process Timeline
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Montour County HMP Process- Timeline

Date Meeting Description
Identified challenges andpportunities as they relate to fulfilling th
Montour County Hazard | DMA 2000 requirements. Identified existing studies and informa
09/16/2020 | Mitigation Plan (HMP) sources relevant to the hazard mitigation plan. Identified stakeho
Kick-Off meeting including the need to involve local officials. Presentation on ha|
identification, capability assessment and NFIP worksheets.
Local Planning Team ini p_efine(_j hazard mitigation planning gnd ic_ientiﬁed roles an_d respon
09/16/2020 | .. . ities. Discussed the 2015 hazard mitigation plan and defined a tim
tial meeting
to canplete the update.
09/16/2020 Municipality Kick-off Presentation on hazard identification, capability assessment and
meeting worksheets. WebEx was made available.
10/07/2020 Local Planning Team Complete the hazardentification worksheet and the capabilities
meeting sessment survey
Local Planning Team Montour County LPT met via WebEXx to discuss hazards profiled if
10/14/2020 | Meetingi Selection of previous plan and identify any new hazards to be includeleirplan
Hazards update.
Local Planning Team Montour County LPT met via WebEx to determine a risk factor s
11/10/2020 Meetingi Risk Factor for each of the selected hazards in the 2021 update. A municipal
Assessment and Mitiga- | parison document was then sent to all municipalities in Montour Cq
tion Strategy for their input.
Virtual meetings. Educated county and local elected officials on the
Meetings with Municil ard mitigation planning process. Presented the findings of the h
11/11/2020 Officials vulnerability analysis and risk assessment. Sought input for mitig
projects throughout the coyntDistributed hazard mitigation proje
opportunity forms. Distributed review worksheets from the 2015 H
Virtual meetings. Educated county and local elected officials on the
Meetings with Municipal ard mitig.a}tion planning pross. Presented the findin.gs of the hgz
11/12/2020 Officials vulnerability analysis and risk assessment. Sought input for mitig
projects throughout the county. Distributed hazard mitigation pr
opportunity forms. Distributed review worksheets from the 2015 H
Due to COVID19, the risk factor assessment results of the Mon
11/16/2020 Risk Factor Assessmen| County Hazard Mitigation Plan were posted via social media and @
Public Comment county website. Members of the public were encouraged to rea
subnit any comments on this via email or online survey.
Montour County LPT met via WebEXx to continue mitigation strat
Local Planning Team development by finalizing the goals and objectives to be included i
S plan update. The LPT also reviewed all mitigation actions from the §
11/24/2020 Meetingi Mitigation ; . .
Strategy plan a.n.d discussed new actions for the plan update. Also.dlscuss
capability assessment and hazard ID worksheets, and the risk asse
and NFIP.
01/06/2021 kﬂoggirlfg;?nl\slliltrilga-lt—ii?]m Montour County LPT met via WebEX to discuss 2021 goals, object
Strategy and actions for mitigation strategy development.
Local Planning Team | Montour County LPT met via WebEXx fmalize mitigation actions fo
01/20/2021 Meetingi Mitigation the mitigation strategy development. New project opportunities
Strategy also discussed.
Montour County Hazard| The draft HMP was made available for all members of the ptdlie-
02/03/2021 | Mitigation Plani Draft | view. All were invited to submit any comments via an online surve

Plan Public Review

provide comments to the Montour Emergency Management Agen
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3.4. Public and Stakeholder Participation

MontourCounty engaged numerous stakeholders and encouraged public participation during the HMP up-
date process. Advertisements for public meetings were completed utilizing the local newspaper and the
Montour County website. Copies of those advertisements ar¢elbda 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-angdrsgis are
located inAppendix 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 locateithe municipality like businesses, academia, pri-

vate and nonprofit interests.

The tools listed below were distributed with meeting invitations, provided directly to municipalities to com-
plete and return to thiglontour County Emergency Management Ageocyat meetings to salicit infor-

mation, data and comments from both local municipalities and other key stakeholders. Responses to these
worksheets and surveys are available for review d@thergency Management Agency

1. Risk Assessment Hazard Identificationand Risk Evaluation Worksheet: Capitalizes on
local knowledge to evaluate the change in the frequency of occurrence, magnitude of impact
and/or geographic extent of existing hazards and allows communities to evaluate hazards not
previously profiled usinghte Pennsylvania Standard List of Hazards.

2. Capability Assessment SurveyCollects information on local planning, regulatory, adminis-
trative, technical, fiscabind political capabilities that can be included in the countywide miti-
gation strategy.

3. Municipal Project Opportunity Forms and Mitigation Actions: Copies of the 20 mitiga-
tion opportunity forms that were included in the current HMP were provided to the municipal-
ities for review and amendment. These opportunities are located in Apji&ntire previos
mitigation actions were provided and reviewed at update meetings. Ndwr2@2cipal pro-
ject opportunity forms are included as well, located in Appendix G.

4, National Flood Insurance Program Survey: Collects data from county residents and
measures their level of participation in the National Flood Insurance Program (NFIP) provided
by FEMA.

Members of the publievere encouragetb contact Montour County Emergency Management Agency or
MCM Consulting Goup, 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 in-
cluded in the plan. Copies of nhewspaper public meeting notices, v@osited public notices and other
correspondence are included in Appendix C of this plan.

Montour County invited all contiguous counties to review the 2021 draft hazard mitigation plan. A letter
was sent to the emergency management coordinator in Coluddsthumberland, and Lycoming counties
in Pennsylvania, oRebruary 3, 2021Copies of these letters are included in Appendix C.

3.5. Multi -Jurisdictional Planning

MontourCounty used an open, public process to prepare this HMP. Meetings and lettarsdipal offi-

cials were conducted to inform and educate them about hazard mitigation planning and its local require-
ments. Municipal officials provided information related to existing codes and ordinances, the risks and
impacts of known hazards on locafrastructure and critical facilities and recommendations for related
mitigation opportunities. The pinnacle to the municipal involvement process was the adoption of the final
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plan. Table 117 Municipality Participation in Worksheets, Surveys, and Forefiects the municipality
participation by completing worksheets, survearsd forms.

Table11- Municipality Participation in Worksheets, Surveys, and Forms

Municipality Participation in Worksheets, Surveys and Forms
Capability :rlskl f;ﬁﬁﬁiﬂggt a':gz Hazard Mitigation Op-
Municipality Assessment Risk Evaluation Work- portunity Form Review
Survey sheet and Updates
Anthony Township X X
Cooper Township X X
Danville Borough X X X
Derry Township X X
Liberty Township X X
Limestone Township X X X
Mahoning Township X X X
Mayberry Township X X X
Valley Township X X
Washingtonville Borough X X
West Hemlock Township X X

In March of 2020, Pennsylvania and the rest of the world experienced a pandemiergtiedtCOVID-

19. Unfortunately, because of the pandemic, public meetings were unable to be held as normal during the
hazard mitigation planning process. In lieu of alfmumeeting for the risk factor assessment results of the
plan update wreposted ttMontourCount y6s website as well as their
the public were encouraged to submit any comments via SurveyMonkey, an online survey ,ptatform
contact MCM Consulting Group, Inc. with any questions or comments.

All elevenmunicipalities withinMontour County adopted the 2018ontour County Hazard Mitigation
Plan as the municipal hazard mitigation plan. The goal oiigour County LocalPlanning Team is to
100% participation by municipalities in adopting 2@21 Montour County Hazard Mitigation Plan
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4. Risk Assessment

4.1. Update Process Summary

A key component to reducing future losses is to first have a clear understanding of what the current risks
are and what steps may be taken to lessen their threat. The development of the risk assessment is the critical
first step in the entire mitigation @eess, as it is an organized and coordinated way of assessing potential
hazards and risks. The risk assessment identifies the effects of both natimanamtausechazards and
describes each hazard in terms of its frequency, sevamitiicounty impactNumerous hazards were iden-

tified 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, exposung consequences. Thntour County isk as-
sessment provides-ttepth knowledge of the hazards and vulnerabilities that @featour County and

its municipalities. This document uses anhalkzards approach when evaluating the hazards that affect the
county and the associated risks and ictp@ach hazard presents.

This risk assessment provides the basic information necessary to develop effective hazard mitigation/pre-
vention strategies. Moreover, this document provides the foundation ftam@ur County Emergency
Operations Plan (EOP)pdal EOPs and other public and private emergency management plans.

The Montour County risk assessment is not a static document, but rather, is a biennial review requiring
periodic updates. Potential future hazards include changing technology, newefaaititl 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 inforation available andeographic information systeni&lS) 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 examplehaavging 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 inad-
equate.

The Montour County Local Planning Team reviewed and assessed the change in risk for all natural and
manmade hazards identified in the 2bihzard mitigation plan. The mitigation planning team then identi-
fied hazards that were outlined within the Pennsylvaaizalrtl Mitigation Plan but not included in the 201
MontourCounty Hazard Mitigation Plan that could imp&dntourCounty. The team utilized the Hazard
Identification and Risk Evaluation worksheet that was provided by the Pennsylvania Emergency Manage-
mentAgency.

The Montour County Steering Committee met with municipalities and provided guidance on how to com-
plete the municipal hazard identification and risk evaluation workshABetlevenmunicipalitiesin Mon-

tour Countyreturned a completedorksheet. This information was combined with the county information

to develop an overall list of hazards that would need to be profiled.

Once the natural andumancausedhazards were identified and profiled, the local planning team then
completed a vulerability assessment for each hazard. An inventory of vulnerable assets was completed
utilizing GIS data and local planning team knowledge. The team used the mostMeceéour County
assessment data to estimate loss to particular hazard$a&tmkwaghen assessed to each profiled hazard
utilizing the hazard prioritization matrix. This assessment allows the county and its municipalities to focus
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on and prioritize local mitigation efforts on areas that are most likely to be damaged or require early re-
sponse to a hazard event.

4.2. Hazard Identification
42.1. Presidential and Gubernatorial Disaster Declarations

Table 127 Presidential & Gubernatorial Disaster Declaratiopsesents a list of aRresidentiaand Gov-
ernor6s Di sast er afféastedMbniour@auritydrons195throagh 2@0,aac@ding to the
Pennsylvania Emergency Management Agency.

Table12 - Presidential & Gubernatorial Disaster Declarations

Presidential Disaster Declarations andsubernatorial Declarations and Proclamations
Date Hazard Event Action
September, 1955 Drought Gubernatorial Declaration
January, 1966 Heavy snow Gubernatorial Declaration
February, 1972 Heavy snow Gubernatorial Declaration
June, 1972 Flood(Agnes) Presidential Disaster Declaration
February, 1974 Truckers strike Gubernatorial Declaration
September, 1975 Severe storms, heavy rains, floodin Presidential Disaster Declaration
January, 1978 Heavy snow Gubernatorial Declaration
February, 1978 Blizzard Gubernatorial Declaration
March, 1993 Blizzard Presidential Emergency Declaration
January, 1994 Severe winter storms Presidential Disaster Declaration
September, 1995 Drought Gubernatorial Declaration
January, 1996 Severewinter storms Presidential Disaster Declaration
January, 1996 Flooding Presidential Disaster Declaration
July, 1999 Drought Gubernatorial Declaration
September, 1999 Hurricane Floyd Presidential Disaster Declaration
December, 1999 Drought Gubernatorial Declaration
September, 2003 Hurricane Isabel/Henri Presidential Disaster Declaration
September, 2004 Tropical Depression Ivan Presidential Disaster Declaration
September, 2005 Hurricane Katrina Gubernatorial Proclamation of Emergency
September, 2006 Tropical depression Ernesto Gubernatorial Proclamation of Emergency
February, 2007 severe winter storm Gubernatorial Proclamation of Emergency
Waive the regulations regarding hod
February, 2007 of service limitations for drivers of Gubernatorial Proclamation of Emergency
comnercial vehicles
April, 2007 Severe storm Gubernatorial Declaration
April, 2007 Severe winter storm Gubernatorial Proclamation of Emergency
February, 2010 severe winter storm Gubernatorial Proclamation &mergency
January, 2011 Severe winter storm Gubernatorial Proclamation of Emergency
September, 2011 Severe storms and flooding Gubernatorial Proclamation of Emergency
(Leellrene)
April, 2012 Spring winter storms Gubernatorial Proclamation of Emergency
October, 2012 Hurricane Sandy Presidential Emergency Declaration
June, 2013 High wmds, thunderstorms, heavy Gubernatorial Proclamation of Emergency
rain, tornado, flooding
January, 2014 Extended prolonged cold Procl aﬁ‘;ﬁgrnng}oéﬁg rgency
Driver hours waived due to prolongg Gubernatorial
January, 2014 . ; .
and continued severe winter weath Proclamation of Emergency
February, 2014 Severe winter weather Gupernatonal
Proclamation of Emergency
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Presidential Disaster Declarations andsubernatorial Declarations and Proclamations
Date Hazard Event Action
February, 2014 Severe winter storm Pr¢5|dent|al
Proclamation of Emergency
March, 2017 Severe winter storm County and Municipal Declarations
July, 2017 Flash flooding County and Municipal Declarations
January, 2018 Opioid crisis Gubernatorial Proclamation of Emergency
March, 2020 COVID-19 Presidential Disaster Declaration
Source: Pennsylvania Emergency Management Agency and Federal Emergency Management Agency

4.2.2. Summary of Hazards

The Montour County Local Planning Team (LPT) was provided the Pennsylvania StandardHiaizsaiafs

to be considered for evaluation in the 2021 HMP Update. Following a review of the hazards considered in
the 2015 HMP and the standard list of hazards, the local planning team decided that the 2021 plan should
identify, profile, and analyze twentyahards. These twenty hazards include all of the hazards profiled in
the 2015 plan. The list below contains the twenty hazards that have the potential to impact Montour County
as identified through previous risk assessments, the Montour County HazardsabflitpeAnalysis and

input from those that participated in the 2021 HMP update. Hazard profiles are included in Section 4.3 for
each of these hazards.

Identified Natural Hazards

Drought

Drought is defined as a deficiency of precipitation experiencedavvextended 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 farms and other
waterdependent industries, water dependent recreation uses, and residents who depend on wells for drink-
ing water.

Flooding

Flooding is the temporary condition of partial or complete inundation of normally dry land, and it is the
most frequent andostly of allnatural 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 coveradgd®rvious surfaces. Winter flooding can in-

clude 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.
Theice layer often breaks into large chunks, which float downstream, piling up in narrow passages and
near other obstructions such as bridges and dams.

Hurricanes, Tropical Storms

Hurricanes, tropical storms, and nor'easters are classified as cyclones amgcosed circulation devel-

oping around a lovpressure center in which the winds rotate counterclockwise (in the Northern Hemi-
sphere) and whose diameter average3d.iles across. Potential threats from hurricanes include powerful
winds, heavy rainfallstorm 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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Invasive Species

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

Landslide

In a landslide, masses of rock, earth dirdemove 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 land-
slide hazards include previous landslide areas, areas on or at the base of glapés,a@rat the base of
drainage hollows, developed hillsides with leach field septic systems, and areas recently burned by forest
or brush fires.

Pandemic and Infectious Diseases

A pandemic is a global outbreak of disease that occurs when a new vimgegimghe human population,
spreading easily in a sustained manner, and causing serious illness. An epidemic describes a smaller scale
infectious outbreak, within a region or population, that emerges at a disproportional rate. Infectious disease
outbreals may be widely dispersed geographically, impact large numbers of the population, and could ar-
rive in waves lasting several months at a time.

Radon Exposure

Radon is a radioactive gas produced by the breakdown of uranium in soil and rock that ¢ariulegd

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, approx-
imately 40% of Pennsylvania homes hawevated radon levels.

Subsidence and 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 preexisting 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 humavitest 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 580 miles per hour can aecduring 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 unplaned 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, 88%ildfires are caused by people.
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Winter Storm

A winter storm is a storm in which the main types of precipitation are snow, sleet, or freezing rain. A winter
storm can range from a moderate snowfall or ice event over a period of a few hours to bizdéions

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 prolongleexposure to cold.

Identified Human Caused Hazards
Dam/Levee Failures

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 dtfleihazards such as hurricanes,
earthquakes, and landslides. The consequences of dam failures can include property and environmental
damage and loss of life. A levee is a humaade structure, usually an earthen embankment, designed and
constructed in amrdance 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 leveec®hsequences of a sudden levee failure can

be catastrophic, with the resulting flooding causing loss of life, emergency evacuations, and significant
property damage.

Civil Disturbance

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

Dam Failure

A dam is a barrier across flowing water that obstructs, directs, or slows down water flow. Dams provide
benefits such as floggrotection, power generation, drinking water, irrigatiand recreation. Failure of

these structures results in an uncontrolled release of impounded water. Failures are relatively rare, but im-
mense damage and loss of life is possible in downstream comeswwhen such events occur. Aging
infrastructure, hydrologic, hydrauli@and geologic characteristics, population growth and design and
maintenance practices should be considered when assessing dam failure hazards. The failure of the South
Fork Dam, locatd in Johnstown, Pennsylvania, was the deadliest dam failure ever experienced in the
United States. It took place in 1889 and resulted in the Johnstown Flood which claimed 2,209 lives (FEMA,
1997). Today there are approximately 3,200 dams and reservaingiout Pennsylvania (Pennsylvania
Department of Environmental Protection, 2009).

Disorientation

Large numbers of people are attracted to Pennsyl ve
camping, huntingand fishing. As a result, pple can become lost or trapped in remote and rugged wilder-

ness areas. Search and rescue may be required for people who suffer from medical problems or injuries and
those who become accidentally or intentionally disoriented. Search and rescue effortsised o and

around state forest and state park lands (DCNR, 2009).
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Emergency Services

Emergencymedical services (EMS) andire departmentervices play a crucial role in the emergency re-
sponse system, and the functionality of these emergency services directly impacts many of the other hazards
profiles in this report. Both EMS aritte services face challenges from lack of funding and lowessraf
volunteerism.

Environmental Hazards

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

W Hazardous materia€leasesat fixed facilities or as such materials are in transit and including
toxic chemicals, infectious substances, biohazardous waste and any materials that are explo-
sive, corrosive, flammable, or radioactive (PL 1993, § 207(e)).

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

w Superfund Facilitieshazards originatinfrom abandoned hazardous waste sites listed on the
National Priorities List (Environmental Protection Agency, National Priorities List, 2009).

W Manure Spillsinvolving the release of stored or transported agricultural waste, for example
(Environmental Pratct i on Agency, Environment al | mpact s

W Product Defect or Contamination; highly flammable or otherwise unsafe consumer products

and dangerous foods (Consumer Product Safety Commission, 2003).

Nuclear Incidents

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

Terrorism /Cyber Terrorism

Terrorism is use of force or violence against persons or property with the intent to intimidate or
coerce. Acts of terrorisninclude threats of terrorism; assassinations; kidnappings; hijackings;

bomb scares and bombings; cyattiacks (computebased); and the use of chemical, biological,

nuclear, and radiological weapons. Cyhéiacks have become an increasingly pressingeconc

Cyber terrorism refers to acts of terrorism committed using computers, networks, and the Internet.
The most widely cited definition comes from D
Panel on Terrorism: A Cy b er toenean amlawfslnatacks and e n e r ¢
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 cyberterism, an attack should result in violence against persons or prop-
erty, or at | east cause enough harm to gener a
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Transportation Accidents

Transportation accidents are technological hazar d:
portation 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 conse-
quences.

Utility Interruption

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

w Geomagnetic Storms; including temporarydistb ances of t he Earthoés ma
in disruptions of communication, navigatj@nd satellite systems (National Research Council
et al., 1986).

w Fuel or Resource Shortage; resulting from supply chain breaks or secondary to other hazard
eventsfor example (McGrady County, PA, 2005).

w 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).

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

W Ancillary Support Equipment; electrical generating, transmission, sysbatnol and distri-
bution-system equipment for the energy industry (Hirst & Kirby9@p

W Public Works Failure; damage to or failure of highways, flood control systemswdtep

ports and harbors, public buildings, bridges, dams, for example-¢dr$tates Senate Com-
mittee on Environment and Public Works, 2009).

w Telecommunications Sysin Failure; Damage to data transfer, communicatiand pro-
cessing equipment, for example (FEMA, 1997)

W Transmission Facility or Linear Utility Accident; liquefied natural gas leakages, explosions,
facility problems, for example (United States Departméiitraergy, 2005)

W Major Energy, Power, Utility Failure; interruptions of generation and distribution, power out-

ages, for example (United States Department of Energy, 2000).
4.2.3. Climate Change

Impacts of Climate Change on Identified Hazards

Humans havéecome the dominant species on Earth and our society and influence is globalized. Human
activity such as the larggcale consumption of fossil fuels andfdeestation has caused atmospheric car-

bon dioxide concentrations to significantly increase and abimdiversity of species to go extinct. The
result is rapid climate change unparalleled in Ea
of a mass extinction (Barnosky et al., 2011; Wake & Vredenburg, 2008). The corresponding risegef avera
atmospheric temperatures is intensifying many natural hazards, and further threatening biodiversity. The
effects of climate change on these hazards is expected to intensify over time as temperatures continue to
rise, so it is prudent to be aware of haimate change is impacting natural hazards.

The most obvious change is in regard to extreme temperature. As average atmospheric temperatures rise,
extreme high temperatures become more threatening, with record high temperatures outnumbering record
low tenperatures 2:1 in recent years. As climate change intensifies, it is expected that the risk of extreme

Prepared by MCM Consulting Group, Inc. Page - 33



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

heat will be amplified whereas the risk of extreme cold will be attenuated. Some studies show increased
insect activities during a similar rapid warmingent i n Eart hds history. Other
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 increasingklu 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 evapora-
tion and transpiratiowill 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 (Section 4.3.9). Drought is accompattigdirier soils and forests, resulting in an
elongated wildfire season and more intense andbomging wildfires (Pechony & Shindell, 2010). How-

ever, the Southwest United States is at a greater risk of this increased drought and wildfire activity than
Monroe 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 4.3.4). As previously mentioned, 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, increasing the risk of flooding and dam and
levee failures. Similarly, winter stornase expected to become more intense, if possibly less frequent (Sec-
tion 4.3.10). Climate change is also expected to result in more intense hurricanes and tropical storms (Sec-
tion 4.3.5). With the rise of atmospheric temperatures, ocean surface tempenauismg, resulting in

warmer and moister conditions where tropical storms develop (Stott et al., 2010). A warmer ocean stores
more energy and is capable of fueling stronger storms. It is projected that the Atlantic hurricane season is
elongating, andhere 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 changenative species are able toadish themselves in previ-

ously inhospitable climates where they have a competitive advantage. This may shift the dominance of
ecosystems in the favor of noitive species, contributing to species loss and the risk of extinction.

This type of sudden globahange 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 andtlirals do not make swift and significant
changes to reduce emissions and species losses.

4.3. Hazard Profiles

4.3.1. Drought
4.3.1.1 Location and Extent

While Pennsylvania is generally more watieh than many U.S. states, the Commonwealth may be subject

to drought conditions. A drought is broadly defined as a time period of prolonged dryness that contributes
to the depletion of ground and surface walgnughts are regional climatic events, so when such an event
occurs inMontour 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 Pennsylvaniaite tkiédeAtlantic

region.

There are three types of drought:

Meteorological Droughti A deficiency of moisture in the atmosphere compared to average conditions.
Meteorological drought is defined by the duration of the deficit and degree of dryness &erdassdciated
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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 T A drought inhibiting the growth of crops, due to a moisture @afiry in the soil.
Agricultural drought is linked to meteorological and hydrologic drought.

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

Leaving areas with little moisture, droughts are often one of the leading contributing factors to wildfires.
Droughts have several effects:

Depletion of consumable water supply

Depletion of agricultural water supply

Depletion of forest water and watgsed to fight forest fires
Depletion of water for navigational and recreational purposes
Depletion of water for natural irrigation (besides crops and forests)
Poor water quality

EEEEEEC

Droughts can have adverse effects on farms and otherdegiendent industrge This can result in a local
economic loss. Areas with extensive agriculture uses are particularly vulnerable to drought; roughly 38,635
acres of Montour County, or 260of the 83,200 total land acreage, are held in farms (United States Depart-
ment of Agriailture [USDA], 2017 Census). This agricultural land is spread throughout Montour County,
although it is significantly smaller (%4) than reported in the 2015 hazard mitigation plan.

Public safety is an issue in terms of consumable water not being avaisell as water for fire protec-
tion and emergency services.

4.3.1.2 Range of Magnitude

Nearly50% of the annual precipitation of fortgine inches is during the spring/summer. Fall is usually

the driest. Average snowfall for the county is tweote intes. Rural farming areas of Montour County

are most at risk when a drought occurs. A drought can be a significant financial burden as approximately
42% of the county farmland use is devoted to crop cultivation and ané8eto livestock and poultry.

(U.S. Census of Agriculture, 2017). Wildfires are often the most severe secondary effect associated with
drought. Wildfires can devastate wooded and agriculture areas, threatening natural resources, structures
near high wildfire loads, and farm production faieis. 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.

Table 13i Drought PreparationPhasesshowsthe FEMAdefined levels of drought severity along with
suggested actions, requests, and goals. Drought can cause municipalities to enforce water rationing and
distribution.
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Table13- Drought Preparation Phases

Drought Preparation PhasegPA DEP, 2017)
Phase Gef_‘?‘fa' Actions Request Goal
Activity
Early stages of Increased water monitoring, awareness
, . Voluntary wa- | Reduce wa-
Drought planning and alert | and preparation for response among gc
! . . . ter conserva- | ter use by
Watch for drought possi- | ernment agencies, public wagippliers, | ..
- . tion 5%
bility water users and the public
Continue vol-
Coordinate a re- untary water
sponse to imminen , conservation, | Reduce wa-
Drought d h diti Reduce shortageselieve stressed ) b
Warning rought conditions sources, develop nesources if needed IMPOSe man- | ter use by
and potential wate ' datory water | 10-15%
shortages use restrictions
if needed
Management of op
erations to regulate Possible re- Reduce wa-
Drought all available re- Supportessential and high priority watel| strictions on ter use b
Emergency | sources and re- uses and avoid unnecessary uses all nonessen- 15% y
spond to emer- tial water uses
gency

Local Water RationingAlthough not a drought phase, local municipalities may, with the approval of the
Pennsylvania Emergency Management Council, implement local water rationing to share a rapidly dwin-
dling or severely depleted water supply in designated water supply service areas. These individual water
rationing plans, authorized through provisions ofA ®ode Chapter 120, will require specific limits on
individual water consumption to achieve significant reductions in use. Under both mandatory restrictions
imposed by the Commonwealth and local water rationing, procedures are provided for grantirrmoésari

to consider individual hardships and economic dislocations.

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 servicestoMto@ounty also has a
growing agritourism business that would be threatened bytkmgdrought.

The Commonwealth uses five parameters to assess drought conditions:

w Stream flows (compared to benchmark records);

w Precipitation (measured as the deparftom normal, thirtyyear average precipitation);

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

W Groundwater elevations in a number of counties (comparing to past month, pasid/éss-

toric record); and

w Soil moisture via the Palmer Drought Ind&egTable 141 Palmer Drought SeveritydeX) -
a soil moisture algorithm calibrated for relatively homogeneous regions which measures dry-
ness based on recegrecipitation and temperature.
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Table14 - Palmer Drought Severity Index

Palmer Drought Severity Index

Severity Category PDSI
Extremely wet 4.0 or more
Very wet 3.0t0 3.99
Moderately wet 2.0t0 2.99
Slightly wet 1.0t01.99
Incipient wet spell 0.5t0 0.99
Near normal 0.49 t0-0.49

Severity Category PDSI
Incipient dry spell -0.5t0-0.99
Mild drought -1.0t0-1.99
Moderate drought -2.0 t0-2.99
Severe drought -3.0t0-3.99
Extreme drought -4.0 or less

4.3.1.3 PastOccurrence

The 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

i mdl WMhgdh iitnudielbe seRamnoa

1989 to 2021 is shown ifable 15/ Past Drought Events in Montour County.

Based on the c

ountyés

saster history

above.

and ot her

tour County ocurred in the summer of 1999. Extended dry weather spurred Governor Ridge to declare a
drought emergency in fiftfive counties, including Montour. During this event, precipitation deficits for

that summer averaged five to seven inches; the SusqueharerahRivecord low flows, streams were
empty, and wells dried up. Crop damages indicated losses of over $500 million statewide, and crop losses
totaled 70% - 100% There were also additional losses from the decline of milk production due to the
drought (Nabnal Climatic Data Center [NCDC], 2011). Additionally, during this event, the state asked
municipal and private water suppliers to cut local water use.

Table15- Past Drought Events in Montour County

Past Drought Events in Montour County
Dates Drought Status Dates Drought Status
3/3/1989i 5/15/1989 Watch 6/10/1999 7/20/1999 Warning
6/28/1991 7/24/1991 Warning 7/20/1999 9/30/1999 Emergency
7124/19911 4/20/1992 Emergency 9/30/1999 5/5/2000 Watch
4/20/199Z 9/11/1992 Warning 8/8/2001i 12/5/2001 Watch
9/11/199% 1/15/1993 Watch 12/5/20011 6/14/2002 Warning
9/1/1995i 11/8/1995 Warning 8/9/2002i 9/5/2002 Watch
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Dates Drought Status Dates Drought Status

11/8/1995 12/18/1995 Watch 9/5/2002i 11/7/2002 Warning
7/17/1997 11/13/1997 Watch 4/11/2006' 6/30/2006 Watch
12/3/1998 12/14/1998 Watch 8/6/2007i 9/5/2007 Watch
12/14/1998 3/15/1999 Warning 10/5/2007 2/15/2008 Watch
3/15/1999 6/10/1999 Watch 9/16/2010Gi 11/10/2010 Watch

9/30/2020Gi 1/7/2021 Watch

Source:SHELDUS, 2020

SHELDUS also notes crop indemnity payments in 2016 for $165,000.00. The National Centers for Envi-

ronmental nf or mat i

on

(NCEI)

report

t hat

year 6s

precipi

status. Pennsylvania had its warmest July on record in 2020, and-wmi@fyounties, including Montour,
entered Drought Watch status on September 30, 202@rdhght monitor map belowr{gure9i Drought
Condition3 shows the drought conditions moving west to east in the commonwealth, in alignment with the
lack of rainfall from storm systems through the summer. At the writing of this plan, hovdegaght
watches had been lifted in all but three couriti€entre, Clearfield, and Clinton

Figure 9 - Drought Conditions

U.S. Drought Monitor
Pennsylvania
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August 25, 2020
(Released Thursday, Aug. 27, 2020)
Valid 8 a.m. EDT

Dvought Conditions (Percent Area)
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4.3.1.4 Future Occurrence

It is difficult to forecast the exact severity and frequency of future drought events and the future of climate
change will lead to increased uncertainty and extremity of climate events, suggesting that it is best to be
prepared for potentially adverse ditions. As depicted irFigure 107 Palmer Drought Severity Index for
PennsylvaniaMontour County has experienced severe drought beth@¥i 14.9%of the time between

in a 100year period. Thiseport can be used to make a rough estimate of the futnpakility of drought

in Montour County, although it does not account for changes introduced by climate change. Drought con-
ditions are expected to become more severe with climate change, as evaporation and transpiration will
increase with higher temperaggr(Sheffield & Wood, 2008; EPA, 2016).

Figure 10- Palmer Drought Severity Index for Pennsylvania

Palmer Drought Index - Pennsylvania

Legend
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Palmer Drought Division Value: ? 1 2|° 1 4|° L SIU Biiee
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ercef:, (er;s“ A Source: NOAA (1990), High Plains Regional Climate Center (1996), PASDA (2020)

. s Produced by: MCM Consuiting Group - AL 2020
10% to 14.9%

The potential for a drought to occur in Montour County is, nevertheless, high. Given the frequency of
drought watchessued for Montour 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
Montour County, the impact depends on the duration of the ,esmrerity of conditions, and area affected.
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Figure 11 - Pennsylvania Drought Index

Drought Index for Pennsylvania - 1/19/2021
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4.3.15 Vulnerability Assessment

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

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

Wildfire is the most severe secondary effect associated with drought. Wildfires can devastate wooded and
agricultural areas, threatening natural resources and farm production facilities.

Prolonged drought conditions can cause major ecological changes, such assnereasd growth,
flash flooding, and soil erosion.

Droughts can have adverse effects on farms and otherdegendent industries. This can result in a local
economic loss. The 2017 U.S. Census of Agriculture lists over 38,635 acres of prime adriemituna
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Montour County and there are multiple recreational sites across the county dependent on consistent water
sources and replenishment. From a societal perspective, public safety is an issue in terms of consumable
water not being available, as wedl water for fire protection and emergency services.

The most significant losses resulting from drought events are typically found in the agriculture sector. The
1999 Gubernatorial Proclamation was issued in large part due to significant crop damagedeyedisa

timates by the Pennsylvania Department of Agriculture indicated possible crop losses across the Common-
wealth in excess of $500 million. This estimate did not include a twenty percent decrease in dairy milk
production which also resulted in milliadollar losses (NCDC, 2009).

While these were statewide impacts, they illustrate the potential for droughts to severely impair the local
economy in more agricultural communities. The 2017 Census of Agriculture reports there were 356 farms
in Montour Countyat an average size of 109 acres. Montour County ranks-fbirtth of sixtyseven

counties in the commonwealth for agricultural production, totaling just over $60,000 annually (USDA,
2017).Agricultural production from crops, including nursery and greemsk crops, accounts for

$25,536,000 in commerce annually. Production from livestock, poultry, and their products accounts for
$34,689,000 annually.

A map of properties with tillable agricultural land use, forestry, and other land in the county vulb@rable
drought is shown below &igure 12, Land Use and Cover Vulnerable to Drought.
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Figure 12- Land Use and Cover Vulnerable to Drought
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Public or municipal water supplies are also vulnerable to the effects of dimegghuse supply sourcies

clude rivers, reservoirs, and groundwater. Public water service areas cover only some of the land area in
the county, as depicted Figure 137 Montour County Domestic WellEhe majority of the county relies

on domestic wells fotheir fresh drinking water. Residents or water authorities that use private domestic
wells are more vulnerable to droughts because their drinking water can literally dry up. There is a total of
864 domestic wells in the county. It is important to note tiwa well data was obtained from the Pennsyl-

vania Groundwater Information System (PaGWIS). PaGWIS religslantary submissions well record

data by well drillers; as a result, it is not a complete database of all domestic wells in the countyh@&his is

most complete dataset of domestic wells available.

Figure 13- Montour County Domestic Wells
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Through 2017, the USGS has conducted many Baseline Water Quality Studies throughout Pennsylvania,
but one for Montour County isot yet completed. The studies comprise a useful reference to get a general
sense of the water quality and challenges associated with domestic water wells in the Commonwealth.

The EPA provides a guide published in October 2017 for water utilities tom aicbught response and
recovery. The guide outlines what goes into a good drought response plan, how to manage water supply
and demand during a drought, best practices for communication and partnerships with other local utilities
and provides case studisdiscuss examples of drought management practices (EPA, 2017). The guide
may be found herehttps://www.epa.gov/sites/productifites/201710/documents/drought_guide_fi-
nal_508compliant_october2017.pdf

4.3.2. Flooding
4.3.2.1 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 incidents are generally the result of ex-
cessive precipitation. General flooding ipitsally experienced when precipitation occurs over a given river
basin for an extended period.

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 anrareas where much of the ground is covered by imper-
vious surfaces. The severity of a flood incident is dependent upon a combination of stream and river basin
topography and physiography, hydrology, precipitation and weather patterns, present saierooisdi+

tions, the degree of vegetative clearing, as well as the presence of impervious surfaces in and areund flood
prone aresa

Winter flooding can include ice jams, which occur when warm temperatures and heavy rain cause snow to
melt rapidly. Snowmeltombined 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 bridgesnand\diforms of flooding can damage
infrastructure

Many communities in Montour County are located along stream and creek valleys. Montour County has

five major natural waterways within its borders; the Susquehanna River; Lake Chillisquaque; and the Chil-

i squagqgue, Mahoning, and Roaring creeks. The water
hundred and fortpne square miles. Excess water from snowmelt or rainfall accumulates and overflows

onto stream banks and adjacent floodplains.

Floodplans 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. Flood recurrence intervals are
explained in more denaéed $aeactihen AfFaltawe Kocweaveaer ,
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 the floodplain associated with thflbhds a 0.2%

annual chance of occurring.

The NFIP, for which Flood Insurance Rate Maps (FIRMs) are published, identifies the 1% annual chance
flood. This 1% annual chance flood incident is used to delineate the Special Flood Hazard Area (SFHA)

and idetify Base Flood Elevationgzigure 14- Special Flood Hazard Area, 1% Annual Chance Flood-

plain, Floodway,and Floodillustrates these terms. The SFHA serves as the primary regulatory boundary

used by FEMA, the Commonwealth of Pennsylvania, and MontourtCguaéds | o c a | gover nmen
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Figure 14 - Special Flood Hazard Area, 1% Annual Chance Floodplain, Floodway, and Flood
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The effective countywide DFIRMs were released for Montour County and all communities on May 16,
2008. All communities within theounty are now shown on a single set of Countywide FIRMs. Prior to the
publication of this digital data, flood hazard information from FEMAswa&ailable through paper FIRMs

and Q3 Flood Datd he final FIRMs and DFIRM data for Montour County can be obtained from the FEMA
Map Service Centdhttp://www.msc.fema.gov). These maps can be used to identify the expected spatial
extent and elevation dooding from a 6 and0.2% annualchance incident.

4.3.2.2 Range of Magnitude

Floods are considered hazards when people and property are affected. Most injuries and deaths from flood-
ing happen when people are swept away by flood currents, and mostypdapeage results from inunda-

tion by sedimenfilled water. A large amount of rainfall over a short time span can result in flash flood
conditions. Small amounts of rain can result in floods in locations where the soil is frozen or saturated from
a previos wet period or if the rain is concentrated in an area of impermeable surfaces, such as large parking
lots, paved roadways, or other impervious and developed areas. Flooding can occur in individual munici-
palities within Montour County or it can have a cbhwvide effect, involving multiple sites and streams. In

this portion of the Susquehanna River Basin, flooding occurs most frequently in spring and early summer.

Several factors determine the severity of floods, including rainfall intensity and durapography,

ground cover, and rate of snowmelt. Water runoff is greater in areas with steep slopes and little to no veg-
etative ground cover. In addition, urbanization typically results in the replacement of vegetative ground
cover with asphalt and concretacreasing the volume of surface runoff and stormwater, particularly in
areas with poorly planned stormwater drainage systems.

In the winter and early spring, major flooding has occurred as a result of heavy rainfall on dense snowpack
throughout contributig watersheds. Summer floods have occurred from intense rainfall on previously sat-
urated soils. Summer thunderstorms deposit large quantities of rainfall over a short period of time, which
can result in flash flood incidents when the velocity of floodveabas the potential to amplify the impacts

of a flood incident. Winter floods also have resulted from runoff of intense rainfall on frozen ground, and,
on rare occasions, local flooding has been exacerbated by ice jams in rivers.
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Montour County has two sam gages that serve essentially as an early warning system for flooding. The
first stream gage in Montour County is located in the Susquehanna River in Danville on right bank approx-
imately 500 feet upstream from the Mill Street bridge on State Highwan&4&pproximately 0.8 miles
upstream from Mahoning Creek. The second stream gage is located on the Chillisquaque Creek in Wash-
ingtonville on the left bank approximately 60 feet upstream from the bridge on State Highway 54, and
approximately 0.7 miles norif U.S. Post Office in Washingtonville.

4.3.2.3 Past Occurrence

River and Stream Flooding:

Montour County has a long history of flooding incidents. Nine ofdlieeenPresidential Disaster and
Emergency Declarations affecting Montour County have been in response to hazard incidents related to
flooding. Table 16 - Flood and Flash Flood Incidents Impacting Montour Courgjow lists flood inci-

dent information from 19®to 2018 obtained from th&CEI database

Table16- Flood and Flash Flood Incidents Impacting Montour County

Flooding and Flash Flood Incidents Impacting
Montour County
Location Date Type
Danville 7/25/2018 Flash Flood
Mansdale 7/24/2017 Flash Flood
Mansdale 6/27/2013 Flash Flood
Strawberry Ridge 9/7/2011 Flood
Danville 11/16/2006 Flash Flood
Danville 7/1/2006 Flood
Danville 6/28/2006 Flood
Countywide 6/28/2006 Flood
Countywide 6/27/2006 Flash Flood
Countywide 4/3/2005 Flood
Countywide 4/2/2005 Flood
Countywide 3/29/2005 Flood
Countywide 1/15/2005 Flood
Countywide 9/18/2004 Flood
Countywide 9/17/2004 Flood
Danville 9/24/2001 Flash Flood
Countywide 12/17/2000 Flash Flood
Countywide 9/16/1999 Flash Flood
Countywide 1/8/1998 Flash Flood
Countywide 12/13/1996 Flash Flood
Countywide 12/1/1996 Flash Flood
Countywide 1/19/1996 Flash Flood
Countywide 1/19/1996 Flood
Source:National Climaic Data Center, 2021
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The National Flood Insurance Program identifies properties that frequently experience flBegietitive

loss propertiesre structures insured under the NFIP which have had at least two paid flood losses of more
than $1,000 over any terear period sine 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 floetlated damage on two occasions, in which the cost oégiar, on the aver-

age, equaled or exceeded twenty five percent of the market value of the structure at the time of each such
flood event; and at the time of the second incidence of ftetaded damage, the contract for flood insurance
contains increasecbst of compliance coverage.

A property is considered severe repetitive loss propergyjther 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. There areighteen repetitive loss propertiesMontour County. This is an increase from 2015 when

there were no repetitive loss properties listed.

The worst flood incident in Montour County occurred during Hurricane Agnes in June 1972. This early
season hurricancame up from the Gulf of Mexico and brought heavy rain that exceeded the carrying
capacity of streams and rivers from southern New York to Virginia from June 22 to June 25. In Montour
County, flooding from Hurricane Agnes claimed the lives of elevenlpeom caused significant property

loss and damage. The flooding resulted in evacuations, economic losses, and casualties in many communi-
ties and major cities, including Harrisburg, Wilk&arre, and York. Statewide in Pennsylvania, the flood-

ing from Hurricane Agnes caused $2.8 billion in economic losses anddigty deaths.

More recently, Montour County was impacted by Tropical Storm Lee, fortunately not to the extent of Hur-
ricane Agnes. However, the county as a whole was not drastically affected)ytex@eption being Dan-

ville Borough. Danville Borough had a significant amount of flooding due to the proximity of waterways.
Danville Middle School was extensively damaged from floodwaters. The Danville School District received
greater than $7 million diars in state and federal aid to repair the flatzsnaged school.

Flash Flooding:

The incidence of flash flooding in Montour County is variable, as a large portion of the county is rural, with

a few municipalities that contain impermeable layers. Alhefrhunicipalities in Montour County can have

flash floods dependent on regional weather patterns, soil moisture conditions, and the presence of imper-
meable layers.

Ice Jam Flooding:

Past occurrences of ice jam flooding are also infrequent dusntalnumber of bridges and infrastructure
near rivers and floodplains. Municipalities that can be increasingly affected by ice jams include Danville
Borough, Cooper Township, Liberty Township, Mayberry Township, and Mahoning Township.

In addition to thedinding received by the Danville School District, FEMA also allocated funds for several
other municipalities affected by Tropical Storm L&able I - Individual and Household Fundintjus-
trates the amount of funding provided

Table17 - Individual and Household Funding

Individual and Household Funding

Municipality Individual Household
Bloomsburg $1,130.00 $1,130.00
Catawissa $36,356.00 $34,001.00
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County, Pennsylvania

Municipality Individual Household
Danville $392,417.00 $373,960.13

Milton $9,149.00 $9,149.00

Montoursville $6,830.21 $6,830.21
Turbotville $32,432.57 $32,432.57
Washingtonville $14,291.23 $13,801.24
TOTAL $492,596.88 $471,304.75

A number ofloans were also provided through the Small Business Administration ($Bi&)tunding was
allocated for projects for eleven homes and businesses througheautite. Nine households received a
total of $437,400.0@ollarsandtwo businessegeceivedatotal of $31,300.00lollars.

Table18- Summary of Number and Type of Repetitive Loss Properties by Municipalities

Summary of Number and Type of Repetitive Loss Properties by Municipality
Type Sum of Re- Sum of
petitive Losses
Municipality Non-Res- 2-4 Single | Condo | Other Res-| | oss Prop-
idential Family Family idential erties
Anthony Township 0 0 1 0 0 1 2
Cooper Township 0 0 0 0 0 0 0
Danville Borough 3 0 4 1 0 8 20
Derry Township 0 0 1 0 0 1 3
Liberty Township 0 0 0 0 0 0 0
Limestone Township 0 0 0 0 0 0 0
Mahoning Township 0 0 0 0 0 1 0
Mayberry Township 0 0 2 0 0 2 4
Valley Township 0 0 0 0 0 0 0
Washingtonville Borough 1 0 0 0 0 0 2
West Hemlock Township 0 0 0 0 0 0 0
Total Repetitive Loss 4 0 8 1 0 13 30
Properties:
Source: FEMA, 2P0

Floods are the most common and costly natural catastrophe in the United States. In terms of economic
disruption, property damage, and loss of life, floods cause a tremeschmmic impact. For that reason,

flood insurance is almost never available under indissttyand ar d

best way for citizens to protect their property against flood losses is to purchase flood insurance through

the NFIP.

Since 1983, the chief means of providing flood insurance coverage has been a cooperative venture of FEMA

homeowner 6s

and

and the private insurance industry known as the Write Your Own (WYO) Program. This partnership allows

qualified property and casualty insurance conmpans

to

fiwr i

ted and

ser vi

ce

Insurance Policy (SFIP) under their own names. The NFIP provides flood insurance to individuals in
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communities that are members of the program. Membership in the program is contingent on the community
adopting and enforcing floodplain management and development regulations.

The NFIP is based on the voluntary participation of communities of all sizes. In the context of this program,

a fAicommunityo is a political emfarce flogdpldinhnemagemens | e g ¢
ordinances for the area under its jurisdiction. National Flood Insurance is available only in communities

that apply for participation in the NFIP and agree to implement prescribed flood mitigation measures.
Newly participatiy communi ti es are admitted to the NFIPGOs E
nities quickly earn Apromotiond to the Regular Pr

Table19 - Montour County NFIP Participatiofists the Montour County municipalities participating in the
NFIP along withthe date of the initial FIRM and the current effective map date.

Table19- Montour County NFIP Participation

Montour County NFIP Participation

Community Participation Sta- Comm_unity Identi- Initial EI_RM Current Effective
tus fication Identified Map Date
Anthony Township P 421232 4/1/1997 5/16/2008
Cooper Township P 421920 9/30/1987 5/16/2008
Danville Borough P 420714 5/2/1977 5/16/2008
Derry Township P 421135 8/1/1978 5/16/2008
Liberty Township P 421921 12/1/1986 5/16/2008
Limestone Township P 421922 6/1/1987 5/16/2008
Mahoning Township P 421234 4/15/1977 5/16/2008
Mayberry Township P 421923 9/30/1987 5/16/2008
Valley Township P 421924 8/19/1991 5/16/2008
Washingtonville Borough P 420715 8/10/1979 5/16/2008
West Hemlock Township P 421925 8/1/1987 5/16/2008

4.3.2.4 Future Occurrence

In Montour County, flooding intermittently and historically has occurred during any season of the year.
Therefore, the future occurrence of flooddMontour County can be considered highly likely. Floods are
described in terms of their extent and the related probability of occurrence. The NFIP uses historical records
to determine the probability of occurrence for different extents of flooding.

The NFIPrecognizes the 1% annual chance flood, also known as the base flood, as the standard for identi-
fying properties subject to federal flood insurance purchase requirements. A 1% annual chance flood is a
flood that has a 1% annual chance of occurring ovéveng/ear. The DFIRMs are used to identify areas
subject to the 1% and 0.2% annual chance flooding. Areas subject to 2% and 10% annual chance incidents
are not shown on maps; however, water surface elevations associated with these incidents are included in
the flood source profiles contained in the Flood Insurance Study R&pble207 Recurrence Intervals

and Associated Probabilities @fccurrenceshows the recurrence intervals and associated probabilities of
occurrence for the range of flood recurrence intervals and associated probabilities of occurrence.
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Table20- Recurrence Intervals and Associated Probabilities of Qenoe

Recurrence Intervals and Associated Probabilities of Occurrence
Recurrence Interval Chance of Occurrence in any given
year (%)
10 years 10
50 years 2
100 years 1
500 years 0.2

4.3.2.5 Vulnerability Assessment

River and Stream Flooding:

Montour County is vulnerable to flooding that causes loss of lives, property damage, and road closures.
Floodwater damages that occur to agricultural, urban, and other properties, such as roads, bridges, and
utilities are projected to increase avhthere is development in flogone lands. For purposes of as-
sessing vulnerability, theounty focused on community assets that are located ittentiualchance
floodplain. While greater and smaller floods are possible, information about the exdateahs for this
floodplain is available for all municipalitie®untywide, thus providing a consistent basis for analysis.
Flood vulnerability maps for each applicable local municipality, showing%harinualchance flood

hazard area and addressabtacttres, and critical facilities and transportation routes within it, are in-
cluded in AppendiD.

Table 27 County Structures Within Special Flood Hazard Apeavides a summary of the number of

site structures and critical infrastructure and functioealds facilities within the special flood hazard

area. These buildings and structures are particularly vulnerable to flooding and inundation from the local
waterways.

Table21- County Structures Within Special Flood Hazard Area

County Structures Within Special Flood Hazard Area
Municipality Site Structures Within Critical _Infrastruc— Functional Needs Within
Flood Area ture Within Flood Flood Area
Area
Anthony Township 18 1 0
Cooper Township 3 0 0
Danville Borough 1232 14 10
Derry Township 45 1 0
Liberty Township 22 1 0
Limestone Township 2 1 0
Mahoning Township 21 2 2
Mayberry Township 20 0 0
Valley Township 34 1 1
Washingtonville Bor- 24 1 1
ough
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Municipality Site Structures Within Critical Infrastruc- Functional Needs Within
Flood Area ture Within Flood Flood Area
Area
West Hemlock Town- 11 0 0
ship
Totals: 1432 22 14
Source: FEMA, HAZUS (2020)

The following information discusses floadiinerability and losses in Montour County, including the 1

annualc hance fl ood incident results from HAZUS, FEMA
cels vulnerable to flood hazards, and the assessed value of vulnerable paél&ZUSanalysis per-

formed for the HMP was a level 1 analysis. While the HAZUS software is prescribed by FEMA for use

hazard mitigation plans, there are significant issues with thefabe-box software. Given the lacK data

supplied with the software, i iextremely limited in providing accurate loss estimatidhgre is a limited

amount of data that can be used to conduct a higher level HAZUS analysis for Montour County.

The building losses are broken into two categories: direct building losses angsbusterruption losses.

The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents. The business interruption losses are the losses associated with the inability to operate a business
becausef the damage sustained during the flood. Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of th@tiedtiAZUS report can

be found in Appendix F.

Flash Flooding:

Flash floodig can occur anywhere within Montour County when the conditions allow. Locations that are
more populated and have more impervious ground cover have a higher vulnerability to flash flooding. Dur-
ing the risk assessment process, nhumerous resources werel tdilidetermine flash flooding locations.

The National Climatic Data Center was also queried to determine flash flood vulnerable areas. This data
guery is included iTablel6 - Flood and Flash Flood Incidents Impacting Montour Couldgated above.

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

1 Danville Borough
1 Washingtonville Borough

Although the above locations were identified as vulnerable areas within the county, they are not the only
locations that areulnerable to flash flooding. The Montour County Hazard Mitigation Team will continue

to work with individual municipalities to identify vulnerable flash flooding locations and identify vulnera-
ble functional needs population and critical infrastructure.

Ice Jam Flooding:

Ice Jam flooding has affected multiple areas and specific locations within Montour County. These areas
include portions of the Susquehanna River in Cooper Township, Mayberry Township, and Liberty Town-
ship. The ice jam flooding also causssion to riverbanks in the county.

The Montour County Hazard Mitigation Team will continue to work with municipalities to identify vulner-
able ice jam flooding locations and identify vulnerable functional needs population and critical infrastruc-
ture.
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Figure 15- Montour County Special Flood Hazard Area

Montour County Special Flood Hazard Area
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Produced by: MCM Consulting Group - AL 2021

Source: Montour County (2020), PASDA (2020)
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4.3.3. Hurricane, Tropical Storm
4.3.3.1 Location and Extent

Montour County does not have any ofmean coastline areas. However, the impacts from coastal storms
such agropical storms and hurricanes can expand inland. Tropical depressions are cyclones with maximum
sustained winds of less than thirtine miles per hour (mph). The system becomes a tropical storm when

the maximum sustained winds reach between thirtg © seventyfour miles per hour. When wind speeds

exceed seventiour mph, the system is considered a hurricane. Tropical storms impacting Montour County
develop in tropical or sutyopical waters found in the Atlantic Ocean, Caribbean Sea, or Gulf of Mexico
Anot her type of tropical storms are norodoeasters,
typically associated with the Atlantic Ocean and the East Coast of the United States between North Carolina
and Massachusett s. eslfiorethendaetiion timabtme Gteoagsst vends typioaity blow

from the cyclone.

While Montour County is located over two hundred miles inland of the East Coast of the United States,
tropical storms can track inland and cause heavy rainfall and strong Wiadsur County is located just
inland of the East Coast region, designated by FEMA, as being HurSeeoeptible (seBigure 16 1
Pennsylvania Wind Zongsviontour County falls within the wind zone Il as showrFigure 161 Penn-
sylvania Wind Zone\ll communities within Montour County are equally subject to the impacts of hurri-
canes and tropical storms that track near the county. Areas in Montour @icttyare subject to flooding,

wind, and winter storm damage are particularly vulnerable.

Prepared by MCM Consulting Group, Inc. Page - 53



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

Figure 16 - Pennsylvania Wind Zones
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Wind Zones are estimated and were digttized from a National Wind Zone Layer
Sources: ICC (2019), PASDA (2020), Montour County (2019)
Produced by: MCM Consulting Group - AL 2020
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4.3.3.2 Range of Magnitude

Table22 - Saffi-rSimpson Scale . . .
P The impact tropical storm or hurricane events have on

X - an area is typically measured in terms of wind speed.
Saffir-Simpson Hurricane Scale Flood damage results from intense precipitation and

wind, typically from coastal storms, which impact Mon-

tour County. Expected damage from hurricane force

winds is measured using the Saffimpson ScaleTa-

ble 227 SaffirSimpson Sca)e The SaffirSimpson

Scale categorizes hurricane intensity linearly based

upon maximum sustained winds, barometric pressure,

and storm surge potential. Categories three, four, and

five are classified as fAmajor

one and two storms can contain potential significant
3 111-130 06-113 storm surge. A category one storms result in very dan-
gerous winds with some damage, while a gaitg two
B 06-110 84-95 storms result in extremely dangerous winds with exten-
sive damage. However, category three storms result in
devastating damage and category four/five storms result
e 74-95 65-83 in catastrophic damage. While major hurricanes com-
prise only 20% of all tropical cyenes making landfall,
Non-Hurricane Classifications they account for over 70% of the damage in the United
_ States. While hurricanes can cause high winds and asso-
Tropical 39-73 34-64 ciated impacts, it is also importantrecognize the po-
Storm tential for flooding events during hurricanes, tropical
Tropical storms,andcm_r beasters. Th_(a__se St or mes
s ey 0-38 0-33 volumes of ra_lnfall that cause_flash roo_dlng |n|t|a!ly and
' then follow with stream and river flooding. The risk as-

sessment and associated impact for flooding events is included Section 4.3.2.5.

4.3.3.3 Past Occurrence

Table 23 History of Coastal Storms Impactitigts all coastal storms that have impacted Montour County
from 1952 to October 202@igure 18 i Historic Tropical Storms/Hurricanes in Pennsylvamdgntifies

some past hurricanes that had an inland path through Pennsylvania. Although impacts of tropical storms
are commonly felt in the Commonwealth, it is rare that a hurricane would track through Montour County.
Hurricane Agnes was a severe coagtais event in June 1972 that impacted Montour County. After mak-

ing first landfall as a hurricane near Florida, Agnes weakened and exited back into the Atlantic off the North
Carolina coast. The storm skirted along the coast and made a second landfskwedanrk City as a

tropical storm and merged with an extrapical lowpressure system over northern Pennsylvania. This
brought extremely heavy rains to Pennsylvania that caused major flooding throughout. Pennsylvania in-
curred $2.8 billion in damages afaity-eight deaths statewide. However, particularly in Montour County,
Hurricane Agnes claimed the lives of eleven people and caused many millions of dollars in property loss.
The event triggered a Presidential Disaster Declaration for the region. Raifrdallen to ten inches was

noted across the Commonwealth, with some areas reporting as much of eighteen inches locally. Many
roadways in Montour County were damaged.

Tropical Storm Lee was another event that caused great impact and damage to MontiyufdCounately,
not to the extent of Hurricane Agnes. The municipality with extreme damage within Montour County was
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Danville Borough. Danville Borough had a significant amount of flooding due to the proximity of the wa-
terways. The middle school locatedDanville Borough was severely damaged from the flood of the wa-
terways. The Danville School District received $7 million in state and federal aid to help repair the flood
damaged school. The funding for Danville School District was also allocated fromA E&dther munic-
ipalities that were affect by Tropical Storm Lee. The additional funding went to another municipality within
Montour which was Washingtonville and to other municipalities around Montour county such as of
Bloomsburg, Catawissa, Milton, Montsville, and Turbotville to help with damage and destruction from
Tropical Storm Lee.

Tropical Storm David was one of the events to physically-rassigh Montour County. David took place

in 1979 and resulted iasignificant amount of damage across thdted States and the commonwealth.
Tropical Storm David brought $320 million worth of damage to the United States with five direct and ten
indirect deaths. The tropical storm also formed various tornadoes in the in Virginia, Delaware, and Mary-
land areasDavid brought great high winds and extreme rains that resulted in great damage in powerlines
around the New York and Pennsylvania area which included Montour C&igpiye 171 Tropical Storm

Davidés I nland Pat hiltlhu oturn dinladuipath trauvighdtd oohem part of
Montour County.
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Figure 17 - Tropical Storm David's Inland Path through Montour County

Hurricane Storm Tracks - Montour
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Table23 - History of Coastal Storms Impacting Montour County

History of Coastal Storms Impacting Montour County
(HomeFacts, 2018; USGS, 2020)
Year Name
1952 Able
1954 Hazel
1955 Diane
1955 Connie
1959 Gracie
1972 Agnes
1979 David
1992 Danielle
1994 Beryl
1999 Dennis
1999 Floyd
2004 Ivan
2005 Katrina
2006 Ernesto
2011 Lee
2011 Irene
2012 Sandy
2016 Matthew
2017 Harvey
2017 Irma
2017 Nate
2018 Florence
2020 Isaias
2020 Laura
2020 Delta
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Figure 18- Historic Tropical Storms/Hurricanes in Pennsylvania

Historic Tropical Storms / Hurricanes in Pennsylvania
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4.3.3.4 Future Occurrence

Although hurricanes and tropical storms can cause flood events consistent widknd@Doyear flood

levels, the probability of occurrence of hurricanes and tropical storms is measured relative to wind speed.
Table 24i Annual Probability of Wind Speedsows the annual probability of winds that reach the strength

of tropical storms and hurricanes in Montour County and the surrounding areas based on a sample period
of forty-six years. According to FEMA, there is a high probability each year that MontmumtyCwill
experience winds from coastal storms that could cause minimal to moderate damabte24i Annual
Probability of Wind SpeejisThe probability of winds exceeding 118 mph is less than 0.1% annually.
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Table24 - AnnualProbability of Wind Speeds

Annual Probability of Wind Speeds (FEMA, 2000)
Wind Speed (mph) Saffir-Simpson Scale Annua(l:uPrrrglr)]igll(lag )Of Oc-
4577 Tropical Storms// Category 1 Hurricane 91.59
78118 Category 1 to 2 Hurricanes 8.32
119138 Category 3 to 4 Hurricanes .0766
139163 Category 4 to 5 Hurricanes .0086
164194 Category 5 Hurricanes .00054
195+ Category 5 Hurricanes .00001

Climate change is causing atmospheric temperatures to rise, which corresponds to@cear Burface
temperatures, resulting in warmer and moister conditions where tropical storms develop. However, the re-
lationship between climate change and hurricanes can be complex due to the many other factors that are
associated with hurricane developrherich 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 temperatlifessiesems asso-

ciated with the tropical storms/hurricanes can 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 fute related to climate change are the length of hurricane season and seeing more hur-
ricanes 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 tdnglaich all impact the future of Montour
County.

4.3.35 Vulnerability Assessment

The impacts of climate change are no longer hypothetical concepts set in the future, but rather tangible and
hazardous realities. Due to the impact on climate change amddeaeastating hurricanes/tropical storms,

the vulnerability for Montour County is higher. Two kinds of vulnerable economic losses were determined:
1) direct building losses, and 2) business interruption losses. Direct building losses consist of diget dam

to any structure. Business interruption losses consist of relocation of employee wage loss, expenses, income
loss, etc. With Montour County, the county is very vulnerable when it comes to the loss of buildings and
other related items. The total dirdmtilding loss amount for Montour County totals up to $13,169.00 in

total damage due to wind hazards from hurricanes (PA HMP, 2018). The total business interruption for
Montour county totals up to $805 million in total loss due to wind hazards from h@si¢@A HMP,

2018). Tropical storms tracking nearby Montour County can not only cause high winds but can also cause
heavy rains to occur. Flooding associated from hurricanes/tropical storms can occur in areas throughout
Montour county which can cause griss and damage to buildings and structures as well. A vulnerability
assessment for hurricanes and tropical storms focuses on the impacts of flooding and severe wind. The
assessment for floeaklated vulnerability is addressed in Section 4.3.2.5 and discusf wind related
vulnerability is addressed in Section 4.3.9.5.

4.3.4. Invasive Species
4.3.41 Location and Extent

An invasive species is a species that is not indigenous to a given ecosystem and that, when introduced to a
nonnative environment, tels to thrive. The spread of an invasive species often alters ecosystems, which
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can cause environmental and economic harm and pose a threat to human health. The phenomenon of inva-
sive species is due to human activity. Human society is globalized, ané pawplthe capability to traverse

the globe at rates unparalleled in human history. Either intentionally or unintentionally, other species may
accompany people when they travel, introducing the stowaway species to a novel ecosystem. In a foreign
ecosystema transported species may thrive, potentially restructuring the ecosystem and threatening its
health. Common pathways for invasive species introduction to Pennsylvania irfElexdesylvania

Invasive Species Management Plan, 2017)

Contamination of internationally traded products;

Hull fouling;

Ship ballast water release;

Discarded live fish bait;

Intentional release;

Escape from cultivation;

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

Smuggling activities; and

Hobby trading or specimen trading.

=4 =4 -8 -8 -8 -8 _8_9_9_9

Invasive species threats are typically divided into two main subsets:

Aquatic Invasive Species (AlS)are nonnative, invertebrates, fishes, aquatic plants, andbegthat
threaten the diversity or abundance of native species, the ecological stability of the infested waters, human
health and safety, or commercial, agriculture, or recreational activities dependent on such waters.

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

The location and extent of invasive threats is deperatetiie preferred habitat of the species, as well as
the speciesbd ease of TabledbePmeealent Inasive Spechstsanvdsivespeme nt .
cies that have been found in or near Montour County.

4.3.4.2 Range of Magnitude

Some invasive spee$ are not considered agricultural pests, and do not harm humans or cause significant
ecological problems. Other invasive species can have many negative impacts and cause significant changes
in the composition of ecosystems. For example, the Emerald Asr Bas a 99% mortality rate for any

ash tree it infects. Didymo, an aggressive form of algae not yet fouidritour County, can clog water-

ways and smother native aquatic plants and animals.

The aggressive nature of many invasive species can causeaigniductions in biodiversity by crowding

out native species. This can affect the health of individual host organisms as well as the overalhgell

of the affected ecosystem. An example of a woaste scenario for invasive species is the succase of
Emerald Ash Borer iMontour County and the surrounding region. The Emerald Ash Borer has already
become established Montour County (sed-igure 1917 Emerald Ash Borer Infestation in Pennsylvgnia
and the surrounding region, and there is a highatityrtate for trees associated with this pest.
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Figure 19- Emerald Ash Borer Infestation in Pennsylvania

Emerald Ash Borer

Infestation in Pennsylvania

W 2007 N 2000 W 2011 2013 e 2015 . 2017
% pennsylvania 2008 WS 2010 2012 W 2014 W 2016

LIRS ITERT OF CONGESATIZN
SO NATURSL FESOURCES

(67 out of &7 Counties infested by 10V20F 2017)

Another example is Adelges tsugae, the hemlock woolly adelgid (HWA). Hemlock woolly adelgid is a
fluid-feeding insect that feeds on hemlock trees throughout eastern North America, including Pennsylvania.

The egg sacs of these insects look like the tips of cotton swabs clinging to the undersides of hemlock
branches.

Hemlock woolly adelgid was introduddfrom Asia into the Pacific Northwest in 1924. It was probably
introduced into the northeastern United States in the 1950s and it was first discovered in Pennsylvania in
1967. This insect has been damaging hemlock ever since and it is spreading. Sigtgditelr counties in

Pennsylvania, including Montour County, have been infested with this insedtigbge 20 - Hemlock
Woolly Adelgid Infestation in Pennsylvania.
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Figure 20 - Hemlock Woolly Adelgid Infestation in Pennsyhaani
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Eastern hemlock (Pennsylvania's state tree) and Carolina hemlocks (found further south in the Smoky
Mountain sections of the Appalachians) are more susceptible to hemlock woolly adelgid damage than Asian
andwestern hemlock trees due to feeding tolerance and predators that protect the latter species. Hemlock
woolly adelgid sucks fluid from the base of hemlock needles. It may also inject toxins into the tree as it
feeds, accelerating needle drop and branchadlebAlthough some trees die within four years, trees often
persist in a weakened state for many years. Hemlocks that have been affected by hemlock woolly adelgid
often have a grayispreen appearance (hemlocks naturally have a shiny, dark green color).

In recent years, hardwood forests in the county have been increasingly negatively impacted due to these
invasive species and there have been many tree fatalities. Degradation of forest health cascades into other
problems. Among other benefits, forests praéwamil degradation and erosion, protect watersheds, and se-
guester carbon from the atmosphere. Forests have a key role in hydrologic systems, so losing a forest am-
plifies the effects of erosion and flooding. Forest degradation also has adverse econotajdraffacting

such activities as logging, tourism, foraging and other production activities dependent on lumber.

The magnitude of an invasive species threat is generally amplified when the ecosystem or host species is
already stressed, such as in timedrolught. The already weakened state of the native ecosystem causes it
to succumb to an infestation more easily. A waeste example could be the Hemlock Woolly Adelgid
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causing reduced biodiversity, increased wildfire potential and thermal harm to teeth <old water
fisheries and habitats.

4.34.3 Past Occurrence
Invasive species have been entering Pennsylvania since the arrival of European settlers.

Since there are swatches of public land in Montour County, including Montour Preserve, Hopewell Park
and Hess Recreation Area, and a large acreage of farmland, there are risks for invasive species. There are
many invasive plants that are widespread in Montour County that are common problems throughout the
Commonwealth; some of the most problematic include

1 Japanese Knotweed
1 Garlic Mustard

1 Japanese Stiltgrass
I Multiflora Rose

1 Japanese Barberry

In the past these species have been cut back to slow their spread and treated with foliar herbicide when they
re-sprout. However, when species are so widespread taidigised, they may not be actively treated unless
they are in a project area that is receiving attention otherwise.

There are several invasive pests that have moved through Montour County and the surrounding region
which have resulted in the deaths of mémrees. PennDOT summarizes these invasive species:

Pennsylvania has been inhabited by an invasive beetle known Bmtrald Ash Borer

This greercolored insect has infested many ash trees, which has resulted in a pandemic
level of dead ash trees. In addition, Bgpsy Moth Caterpilladefoliated Western Penn-
sylvania at least twice within the last twenty years. This insect infestedkhiree species

and many of those trees have died as Wk Wooly Adelgidnd needle blight fungi are

also currently affecting the white pine and hemlock trees, resulting in their premature
deaths. (PennDOT, 2017)

These occurrences represent lostibatio invasive species. Once a species is established in an area and it
causes a change in the ecology, it can be quite difficult if somewhat futile to turn back the clock on the
prevalence of the species; however, Montour County can work towards linhi&rsgpread and mitigating

the negative impacts of such widespread invasive species. In the case of the Emerald Ash Borer, Hemlock
Wooly Adelgid and other tree killing invasive species, PennDOT has identified one way that the threat
needs to be mitigated the wake of the surge of dead trees:

[ The Emerald Ash Borer, Gypsy Moth and Wooly

/

of dead trees either within the Stadle Depart me

way, on other public property or on private property, but within close proximiadling
on our highways. Although random in nature, several fatalities have been associated with
trees falling on motorists or motorists runni

PennDOT has been incorporating select tree removal into roadway cotietrprojects
using both federal and state funding. Since July 1, 2016, PennDOT Department Force
Crews have also increased their efforts in select manual tree removal. This work is often
done during the winter when crews are not engaged in snow remoatiops. Dead
tree removal is quickly becoming a major focus of PennDOT, however a sustained funding
source to remove all of these potential hazards is simply not available. The PA Department
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of Agriculture has established strict firewood and lumber qotine areas in some of these
districts so additional costs may be incurred.

Table25 - Prevalent Invasive Specitists problematic nomative species that are established in Montour
County. While all species listed here are not native to Montour Cotniege species highlighted in red are
considered to pose a larger ecological threat than some of the others (see Vulnerability Assessment of this
plan for additional discussion). For some species such as the European Bark Beetle and the Sirex Wood
Wasp, Monbur County is on the edge of the species range, meaning control efforts taken in the county can

help limit the propagation of the threat even beyond the county.

Table25 - Prevalent Invasive Species

Prevalent Invasive Species
(EDDMaps, 2019; PA DCNR, 2019; USDA FS, 2019; iMaplnvasives, 2019)

Scientific Name

Common Name

Type

Corbicula fluminea

Asiatic Clam

Aquatic Animal

Cyprinus carpio

Common Carp

Aquatic Animal

Craspedacusta sowerbyi

Freshwater Jellyfish

Aquatic Animal

Etheostoma blennioides

Greenside Darter

Aquatic Animal

Misgurnus anguillicaudatus

Oriental Weatherfish

Aquatic Animal

Orconectes rusticus

Rusty Crayfish

Aquatic Animal

Dreissena polymorpha

Zebra Mussel

Aquatic Animal

Potamogeton crispus

Curly-Leaf Pondweed

Aquatic Plant

Myriophyllum spicatum

Eurasian Watermilfoil

Aquatic Plant

Hydrilla verticillata

Hydrilla

Aquatic Plant

Persicaria hydropiper

Marshpepper Knotweed, Smartwee|

Aquatic Plant

Mentha aquatica

Water Mint

Aquatic Plant

Nasturtium officinale

Watercress

Aquatic Plant

Nymphoides peltata

Yellow Floatingheart

Aquatic Plant

Neonectria (N.) & Cryptococcus fagisug Beech Bark Disease Complex Disease
Sirococcus clavigignenfuglandacearum Butternut Canker Disease
Diaporthales: Cryphonectriaceae Chestnut Blight Disease
Discula destructiva Dogwood Anthracnose Disease
Hemiptera: Diaspididae Elongate Hemlock Scale Disease
Neonectria faginata Neonectria Canker Disease
Cronartium ribicola White Pine Blister Rust Disease
Coleoptera: Buprestidae Emerald Ash Borer Insect
Hymenoptera: Diprionidae European Pine Sawfly Insect
Letpidoptera: Tortricidae European Pine Shoot Moth Insect
Lepidoptera: Lymantriidae Gypsy Moth Insect
Adelges tsugae Hemlock WoollyAdelgid Insect
Plagiodera versicolora Imported Willow Leaf Beetle Insect
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Prevalent Invasive Species

(EDDMaps, 2019; PA DCNR, 2019; USDA FS, 2019; iMapInvasives, 2019)
Scientific Name Common Name Type
Coleoptera: Scarabaeidae Japanese Beetle Insect
Sirex noctilio Sirex Wood Wasp Insect
Lonicera maackii Amur Honeysuckle Plant
Elaeagnus umbellata Autumn Olive Plant
Ranunculus bulbosus Bulbous Buttercup Plant
Cirsium vulgare Bull Thistle Plant
Lonicera spp. Bush Honeysuckles (Exotic) Plant
Cirsium arvense Canada Thistle Plant
Tussilago farfara Colt's Foot Plant
Securigera varia Common CrowrVetch Plant
Phragmites australis ssp. australis European Common Reed Plant
Alliaria petiolata Garlic Mustard Plant
Berberis thunbergii Japanese Barberry Plant
Reynoutria japonica Japanese Knotweed Plant
Microstegium vimineum Japanese Stiltgrass Plant
Sorghum halepense Johnson Grass Plant
Lonicera morrowii Morrow'S Honeysuckle Plant
Rosa multiflora Multiflora Rose Plant
Conium maculatum Poison Hemlock Plant
Lythrum salicaria Purple Loosestrife Plant
Phalaris arundinacea Reed Canarygrass Plant
Acorus calamus Sweetflag, Calamus Plant
Ailanthus altissima TreeOf-Heaven Plant
Myosotis scorpioides True ForgetMe-Not Plant
Rubus phoenicolasius Wineberry Plant
Iris pseudacorus Yellow Iris Plant

4.3.4.4 Future Occurrence

According to thePennsylvania Invasive Species Council (PISC), the probability of future occurrence for
invasive species threats is growing due to the increasing volume of transported goods, increasing efficiency
and speed of transportation, and expanding internationial figreements. Expanded global trade has cre-

ated opportunities for many organisms to be transported to and establish themselves in new counties and
regions. Climate change is contributing to the introduction of new invasive species. As maximum and min-
imum seasonal temperatures change, pests are able to establish themselves in previously inhospitable cli-
mates. This also gives introduced species an earlier start and increases the magnitude of their growth, pos-
sibly shifting the dominance of ecosystems inféw®r of nonnative species.
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In order to combat the increase in future occurrences, the PISC (a collaboration of state agencies, public
organizations, and federal agencies) released the Invasive Species Management Plan in April 2010 and
updated the plan i2 0 1 7 . The plan outlines the Commonwealt'l
nonnative invasive species and creates a framework for responding to threats through research, action, and
public outreach and communication. More information can be found hérgps://www.agricul-
ture.pa.gov/Plants Land_Water/Plantindustry/GISC/Pages/default.aspx

There are several invasive species that are found near Montaoty®ait have not yet been detected inside

the county (sed@able26 - Vulnerable Speci¢sEspecially in cases like this, control efforts, heightened
awareness, and public outreach and education can help prevent an invasive species from becoming estab-
lished. Once a species is established, it is much more difficult to eradicate it from an ecosystem meaning
prevention is very important. Bush Honeysuckle species, the Spotted LanternfhA Mileute Vine and

the Asian LongHorned Beetle are all widespread drighly problematic in nearby counties but have not

been reported in Montour. The forests of Montour County would greatly benefit if these species can be kept
out of the area. For a more inclusive list of invasive plants found in Pennsylvania and anlistsofe

plants on the Pennsylvania watch list, see the referenced PA DCNR webpage:
https://www.dcnr.pa.gov/Conservation/WildPlants/InvasivePlants/Pagagicefax

The Spotted Lanternfly is a harmful invasive pest with a healthy appetite for native plants and can nega-
tively impact the quality of life and enjoyment of the outdoors. If not contained, the Spotted Lanternfly
could potenti al ¢$egonamyafateast$d24 milioy. The Spotted LlGanternfly is currently
found in twentysix counties in Pennsylvania, all of which are under a-gtgp@sed quarantine. The Spot-

ted Lanternfly is undoubtedly traveling west and north as the State Depadiegriculture announced

on March 3, 2020 that an additional twelve counties in Pennsylvania were added to the quarantine area. At
the writing of this plan, Montour County is not among them. Hgare 21 7 Pennsylvania Spotted Lan-

ternfly Quarantine 202(However, when Columbia and Northumberland counties were added to the list in
2020, the insect was found in the southern end of the counties; in the summer of 2020, colonies had been
found in the central sections of the counties (Penn State Extension, 2021)
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Figure 21 - Pennsylvania Spotted Lanternfly Quarantine 2020

Pennsylvania Spotted Lanternfly Quarantine

Table26 - Vulnerable Species

@ Quarantine
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Nelumbo lutea American Water Lotus Aquatic Plant
Veronica anagallisaquatica Water Speedwell Aguatic Plant
Ophiostoma novalmi Dutch EIm Disease Disease
Ceratocystis fagacearum Oak Wilt Disease
Anoplophora glabripennis Asian LongHorned Beetle Insect
Crytepistomus castaneus Asiatic Oak Weevil Insect
Adelges piceae Balsam Woolly Adelgid Insect
Scolytus schevyrewi Banded EIlm Bark Beetle Insect
Phyllaphis fagi Beech WoollyAdelgid Insect
Fenusa pusilla Birch Leafminer Insect
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Vulnerable Species
(EDDMaps, 2019; PA DCNR, 2019; USDA FS, 20li8apinvasives, 2019)

Scientific Name Common Name Type
Otiorhynchus sulcatus Black Vine Weevil Insect
Dryocosmus kuriphilus Chestnut Gall Wasp Insect
Hylastes opacus European Bark Beetle (H. Opacus) Insect
Contarinia baeri European Pine NeedMidge Insect
Epinotia nanana European Spruce Needleminer Insect
Gilpinia hercyniae European Spruce Sawfly Insect
Coleophora laricella Larch Casebearer Insect
Pristiphora erichsonii Larch Sawfly Insect
Homadaula anisocentra Mimosa Webworm Insect
Pristiphora geniculata MountainAsh Sawfly Insect
Asterolecanium minus Oak Pit Scale A. Minus Insect
Lepidosaphes ulmi Oystershell Scale Insect
Caliroa cerasi Pear Sawfly Insect
Taeniothrips inconsequens Pear Thrips Insect
Acantholydeerythrocephala Pine False Webworm Insect
Trichiocampus viminalis Poplar Sawfly Insect
Matsucoccus resinosae Red Pine Scale Insect
Hylurgus ligniperda Redhaired Pine Bark Beetle Insect
Diaspidiotus perniciosus San Jose Scale Insect
Scolytusmultistriatus Smaller European EIm Bark Beetle Insect
Lycroma delicatula Spotted Lanternfly (Lycorma) Insect
Otiorhynchus ovatus Strawberry Root Weevil Insect
Lonicera spp. (species unknown) | Bush Honeysuckle (Species Unknown) Plant
Heracleummantegazzianum Giant Hogweed Plant
Lonicera japonica Japanese Honeysuckle Plant
Persicaria perfoliata Mile-A-Minute Vine Plant
Celastrus orbiculatus Oriental Bittersweet Plant
Cardamine impatiens TouchMe-Not Bittercress Plant

4.3.4.5 Vulnerability Assessment

Mont our Countyds vulnerability to invasion depend
ity are ever increasing, and combined with the prospects of climate change, invasive species are becoming
increasingly threateng. Invasive species can have adverse economic effects by impacting agriculture and
logging activities. Natural forest ecosystems provide clean water, recreational opportunities, habitat for
native wildlife, and places to enjoy the tranquility and trandeene of nature. The balance of forest eco-

systems and forest health are vulnerable to invasive species threats. While there is significant acreage of
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state park and game lands in Montour County where forest managers can impact invasive species, private
lands can provide refuge for invasive species if landowners are unaware of or apathetic towards the threat.

An interesting facet of the invasive species problem in Pennsylvania is that deer do not eat many invasive
plants, giving invasive species a compeéitadvantage over the native species that deer prefer. As such,
the management of deer populations in Montour County has a significant impact on the vulnerability of an
ecosystem to invasive species, where overpopulation of deer favors invasive species.

The Governorods I nvasive Species Council of Pennsyl
cies threats, has identified over 100 species threats that are or could potentially become significant in Penn-
sylvania. Of these threats, county and muriipaders believe that the most significant are invasive forest

pests like the Emerald Ash Borer, Eurasian Wood Wasp, Exotic Bark Beetle, Asian Long Horned Beetle,
Sudden Oak Death, Hemlock Woolly Adelgid, the Gypsy Moth and vascular plants, espeadipley Pu
Loosestrife, Japanese Knotweed, Garlic Mustard and ot Rose.

There are five primary components to managing invasive plants:

Prioritize : Public use areas such as state parks and other healthy forest ecosystems should be prioritized
over developd and private areas. Locations with lower densities of invasive plants are often easier to con-
trol and should be given quick attention. Locations where humans are disturbing the landscape opens up
niche space, and often times the aggressive invasivespaoive in faster than native species. Such loca-

tions include areas around road work, ditch/culvert work, logging activities, stream improvement/stabiliza-
tion and bridge work. Some species pose a higher risk than ethgesive species are easiest totcol

before they become widespread and established in an area, and for that reason, species that are less wide-
spread should be prioritized for management.

Species highlighted in red Trable 25 Prevalent Invasive SpeciandTable 26" Vulnerable Specghave

been species that have been considered priority species throughout Pennsylvania. Priority species of note
for Montour County include the Emerald Ash Borer, Zebra Mussels, Japanese Knotweed and the Hemlock
Woolly Adelgid.

Furthermore, it is best take action before a species can become established in the county, so management
should be aware of invasive species found nearby Montour County but not yet present in the county (priority
species iMmable26 - Vulnerable Specig¢sPublic outreach and education are important for these species in
order to improve identification and prevention of invasion. The Asian dmmged Beetle first attacks red

maple trees, followed by many other hardwoods by boring half inch holes thiweigtedés, weakening

them structurally and causing limbs to break off, ultimately killing trees. Montour County has many red
and sugar maple trees, so if the Asian L-bogned Beetle ever became established in the county, it could
spread quickly and have devastating impact especially on théMontour Preserveand annual maple
sugaring program.

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

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

Control: Methods of control depend on the specific infestation, but the most common approaches are me-
chanical (cutting and hargllling) and chemical (herbicide treatments).

Monitor: Identified sites should be monitored and revisited as often as several timg®wireg season
(depending on the location/species). Monitoring can allow for early detection of spreading infestations.
Most importantly, it prevents a relapse towards-tildiwn infestation.
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Due to the instances and extent of the current infestatiangit r easonabl e t o project
nerability will increase.

4.3.5. Landslides
4351 Location and Extent

Pennsylvania has a wide variety of landside occurrences, on both geologic and human time scales. The
Greater Pittsburgh urban area has the best documented and most publicized landslide problems, but other
parts of the Commonwealth are also prone to slitdstmation on costs to remediate landslide effects is
incomplete, but damages to utilities, buildings, and roadways probably averages in the $10 million per year
(U.S. Geological Service, 2013). Landslides are described as downward and outward mofelopet o

forming soil, rock, and vegetation reactive to the force of gravity. Rockfalls, rockslides, rock topples, block
glides, debris flows, mudflows and mudslides are all forms of landslides. Natural causes of landslides in-
clude heavy rain, rapid snow ifyesrosion, earthquakes, and changes in groundwater levels. Landslides
occur most frequently in areas with moderate to steep slopes and high precipitation. Most often slope fail-
ures happen during or after periods of sustained above average precipitanmvmelt events. Human

activity can increase the likelihood of landslides by reducing vegetation cover, altering the natural slope
gradient, or increasing the soil water content. One location where this type of human activity is common
are areas that werexcavated along highways and other roadways. These landslides are due to geologic
properties of the area that make it easily prone to erosion. Montour County is not especially prone to land-
slides. Mont our Countyds vydownbettharddrd afedasywithtaoodaratd a n d s
to high possibility of occurrence.

43.5.2 Range of Magnitude

Landslides can cause damage to utilities as well as transportation routes, resulting in road closure, or travel
delays. Fortunately, deaths and ingsridue to landslides are rare in Pennsylvania and Montour County.
Most reported deaths due to landslides have occurred when rockfalls or other slides along highways have
involved vehicles. Storanduced debris flows can also sometimes cause death angl iguresidential

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 property
rather than people.

The Pennsylvaia Department of Transportation and large municipalities incur substantial costs due to
landslide damage and to extra construction costs for new roads in known lapdstideareas. An average

of $10 million per year is spent on landslide repair corgractoss the Commonwealth and a similar amount

is spent on mitigation costs for grading projects. The USGS identifies lower portion of Montour County in
a zone of high susceptibility with moderate incidence while the middle region of the county isaw the |
incidence zonesge Figure22i Montour County Landslide Vulnerability MapAreas that are susceptible

to landslides are geologically prone to giving way after significant precipitation events.

43.5.3 PastOccurrence

No comprehensive list daindslide incidents is available currently, as there is no formal reporting system
in place in the county or the Commonwealth. Based on anecdotal information from the county and munic-
ipal officials, minor landslides occur each year, typically during peraicheavy rains.

4.3.54 Future Occurrence

Based on historical events, future landslide events resulting in loss of life and property damage are unlikely
in Montour County. However, with mixed susceptibility to landslides, the probability of landslides oc
ring in the county is possible. The majority of Montour County is not at high risk for landslides, however
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mismanaged development in steeply sloped areas would increase the frequency of occurrence of landslides.
Road cuts are the most common developrtieatt puts an area at a heightened probability of a slide. The
Pennsylvania Department of Environmental Protection has an Erosion and Sediment (E&S) program that
sets requirements for development projects of a certain scale that are intended to nogaie ehich

are similar practices to prevent causing landslides. A landslide is a low occurrence as defined by the risk
factor methodology

4355 Vulnerability Assessment

Landslides are often precipitated by other natural hazards such as earthqtiakes cand a serious land-

slide can cause $1 million in damages. Continued enforcement of floodplain management and proper road
and building construction helps to mitigate the threat of landslides. Floodplain management is important
where mining has occugd within proximity to watercourses and associatedylag areas. Surface water

may permeate into areas that still have open fractures and theupwldsurface water in fractures could

lead to unexpected flood events. A comprehensive database diidgaygl prone to erosion and landslides

is difficult to develop. Construction projects in Montour County should be wary of erosion and the potential
for landslides. There are several general factors that can be indicators of a landslide vulnerable area:

1 On or close to steep hills.

9 Areas of steep road cuts or excavations.

1 Steep areas where surface-nfhis channeled.

1 Fan shaped areas of sediment and rock accumulations.

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

Mont our County is not especially prone to | andsl:i
generally low, but there are areas with a moderate to high possibility of occurrence. In Montour County,

the vulneability is correlated with people and buildings present within the county. The vulnerable popula-

tion for Montour County is 14,464 while the vulnerable buildings is 6,153 (PA State HMP, 2018). The
overall vulnerable exposed building value in Montour Couesylts in $1,583,680.00 with an overall 85%

building value (PA State HMP, 2018).

The vulnerability of each county depends on varioussgitific characteristics which include local topog-

raphy and soil type. For example, counties with facilities onel@udl or steep slopes are more prone to
experiencing landslides. Therefore, transportation routes throughout Montour County located at the base or
crest of steep landmasses should be considered vulnerable to this Ragamel22 i Montour County
Landslide Vulnerability Majdentifies slopes with greater than 25% grade which may assist in identifying
areas within the county that are potentially susceptible to landslides. Municipalities throughout Montour
County have great amourdfaddressable structures located within the 25% to 40% slope region and few
structures located within the 40% or greater slope region. Fortunately, there is only one critical infrastruc-
ture present within the 20 to 40% slope region, as shovialte 27- Vulnerable Critical Infrastructures

Within Number of Addressable Structures.
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Table27 - Vulnerable Critical Infrastructures Within Number of Addressable Structures

Montour County Addressable Structures and Critical Facilities at25%+ Slope Regions

Number of Ad-
dressable Struc-

Number of Address-
able Structures

Number of Critical
Infrastructures

Number of Criti-
cal Infrastruc-

Municipalit tures Within 25% Within 40% or s tures Within 40%
P to 40% Slope Re- | Greater Slope Re- Within 25% 19 0 or Greater Slope
gion gion Slege Reglen Region
Anthony Township 12 1 - -
Cooper Township 13 - - -
Danville Borough 2 - - -
Derry Township 3 - - -

Liberty Township 11 - 1 -
Limestone Township - - - -
Mahoning Township 12 1 - -
Mayberry Township 6 1 - -

Valley Township 22 - - -

West Hemlock Township 4 - - -
Totals 85 3 1 0
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Figure 22 - Montour County Landslide Vulnerability Map

Montour Surface Slope
Legend

@ Addressable Structures Within 40% or Greater Slope
() Addressable Structures Within 25% to 40% Siope

D County Boundary
[ ] municipaiities

[ | Rivers, streams, Creeks

0o 1 2 4 Miles

- Surface Slope: 0 - 25% T T N M T

[ surface siope: 25% - 40% Source: Montour County (2020), PASDA (201
Produced by MCM Consulting Group - AL 2(

I surface Siope: > 40%

Prepared by MCM Consulting Group, Inc. Page - 74



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

4.3.6. Pandemic and Infectious Disease
4.3.6.1 Location and Extent
Pandemic & Epidemic

A pandemic is a disease that attacks or affects the population of an extensive area. This is sometimes an
entirecountry or continent. In the years 262021, a pandemic encompassed the entire planet. An epidemic

is an outbreak or disease affecting or tending to affect a disproportionately large humber of individuals
within a population, community, or region at tteeree time. It is characterized by very widespread growth

or extent that spreads quickly and affects many individuals at the same time.

A pandemids a type okpidemic(one with greater range and coverage), an outbreak of a disease that oc-
curs over a wide epgraphic area and affects an exceptionally high proportion of the population. While
apandemianay be characterized as a typepidemic¢ anepidemicis not a type ofpandemic. Pandemics
travel more effectively than epidemics.

Each year, different strains of influenza are labeled as potential pandemic threats. Pandemics happen when
novel (new) viruses emerge and can infect people easily and spread efficiently and are sustained from per-
son to person. The spread of a disease dispamthe mode of transmission of the disease, how contagious

it is, and the amount of contact between infected andinfented persons. In the event of a pandemic
occurring in the eastern United States, the entirety of Montour County would likely teaff8trains of
influenza, or the flu, are highly contagious, have caused epidemics and pandemics, and they commonly
attack the respiratory tract in humans. Influenza pandemic planning began in response to the H5N1 (avian)
flu outbreak in Asia, Africa, Bwpe, the Pacific, and the Near East in the late 1990s and early 2000s. Avian

flu did not reach pandemic proportions in the United States, but the country began planning for flu out-
breaks. The Pennsylvania Department of Health (PADOH) Influenza Pandespiorile Plan states that

ffan influenza pandemic is inevitable and wil/ pro

The 2009 H1N1 flu virus resulted in sevemight deaths in Pennsylvania by the time the pandemic ended.
Studies after the 2009 H1N1 inflummpandemic showed that the strain disproportionately impacted people
younger than twentfour years old (CIDRAP, 2010). Schools have potential to become outbreak centers
due to their large young adult populations, high levels of close social contagermneable boundaries.

During a pandemic or disease outbreak, the population affected may exceed the seasonal nethirf one

of the student population. Because universities and schools can be sites of transmission, they may cause a
virus to spread amorthe surrounding community as well.

On March 11, 2020, the World Health Organization (WHQO) characterized the outbreak of a coronavirus

di sease as a pandemi c -Cofhée an d utsh ewvadsi saarseed ifitS AdREU
virus di s e aB-89). Coloha®iuseg atc@dmmon in people and many different species of ani-

mals to include camels, cattle, cats, and bats. The disease is believed to have started in Wuhan Province,
China in late 2019 and spread around the globe. At the epicenter in @leindrus was linked to a large

seafood and live animal market; however, community spread of the virus rapidly ensued.

Infectious Disease

Infectious diseases range from influenza, pneumonia, tuberculosis, rabies, Middle East Respiratory Syn-
drome (MERS)Lyme Disease, Zika, Ebola, and HIV/AIDS.

West Nile virus is contracted through a mosquito bite and is aided by warm temperatures and wet climates
conducive to mosquito breeding, with most cases occurring between April and October. West Nile virus is

a vecdor-borne disease. This means an animal, usually an insect or a tick, transmits parasitic microorganisms

to people and animals, and therefore, the diseases they cause. The disease causes headaches, high fever,
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neck stiffness, disorientation, tremors, cosians, muscle weakness, paralysis, and death in its most seri-
ous form.

Lyme Disease, spread by the bite of infected blacklegged ticks, is a bacterial disease with symptoms in-
cluding fever, headaches, and characteristic skin rash (erythema migrans)tednttgme Disease can

spread to joints, the heart, and the nervous system (CDC, 2016). To prevent the disease, it is recommended
to use insect repellent, remove ticks promptly, apply pesticides, and reduce tick habitat.

The Zika virus is another infectis disease that is spread by mosquito bites and it is related to West Nile
virus. Zika virus can also be spread through sexual intercourse, blood transfusion, or passed from mother
to child in the womb. The virus was first identified in 1947, but largalye to the attention of the United

States in 2015 when there was an outbreak of Zika in Brazil. The direct illness caused by Zika can include
fever, red eyes, joint pain, headache, and a rash, or sometimes have no symptoms at all. Zika is troubling
for pregnant mothers as the virus can result in microcephaly or cause other problems for brain development.
For adults, the virus can be linked to increased incidence of Gtlkiré syndrome.

Although brought under control in 2004, Severe Acute RespiratargrSsne (SARS) has shown the po-
tential of becoming a pandemieither the WHO nor the Centers for Disease Control and Prevention
(CDC) has classified SARS.

4.3.6.2 Range of Magnitude
Pandemic & Epidemic

Public health emergencies typically occur aregional basis. Sources include infected animals, contami-
nated food, and improperly prepared food. As evidenced during the 2019/2020 aQhdemic, the
whole county, Commonwealth, country and world are vulnerable to a public health emergency. ¥he likel
source of a severe infection may be a farm, animal market or restaurant; see Location and Extent.

Advancements in medical technologies have greatly reduced the number of deaths caused by influenza over
time. In the early 1900s, flu pandemics could caess of millions of deaths, while the 2009 swine flu
caused fewer than 20,000 deaths wavide, and many people infected with swine flu in 2009 recovered
without needing medical treatment. However, the modern flu viruses are still quite dangerousebout s
enty percent of those who were hospitalized with the 2009 H1N1 flu virus in the United States belonged to
a highrisk group (CDC, 2009). High risk populations for influenza include children, the elderly, pregnant
women, and patients with reduced immuwpstem capability.

While there are limited secondary hazards related to public health emergencies, an outbreak could cause a
variety of general secondary effects. Civil disorder is the most likely hazard to result from a public health
emergency. Further pential secondary effects could include a shortage of medical supplies and personnel;
hoarding of household paper and cleaning supplies; school, business, and government closings; government
restrictions on travel; low attendance at places of employmemtethas slowed productivity.

The WHO has six phases of pandemic alert for incorporation of new recommendations and approaches for
preparedness and response plans. These phases are listed Aelble B8 Pandemic Influenza Phases
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Table28 - Pandemic Influenza Phases

Pandemic Influenza Phases
Phase Characteristics
Phase 1 No viruses circulating among animals have been reported to cause infections in humans
An animal influenza virus circulating amompmesticated or wild animals is known to he
Phase 2 | caused infection in humans and is therefore considered a potential pandemic threat.
An animal or humasnimal influenza reassortant virus has caused sporadic cases or smg
Phase 3 | ters of disease ipeople but has not resulted in humtashuman transmission sufficient to su
tain communitylevel outbreaks.
Characterized by verified humao-human transmission of an animal or huragimal influ-
Phase4 |enza reassortant virlevsl abltebt@akadase fic
Characterized by human-human spread of the virus into at least two countries in one \
Phase 5 region_
The pandemic phase is characterized by community level outbreaks in at least one othe
Phase 6 | in a different WHO region iaddition to the criteria defined in Phase 5. Designation of this
will indicate that a global pandemic is under way.
Source: WHOhttp://www.who.int/en/

At the writing of this plan, the United States vilm&n Opioid epidemic. The opioid epidemic specifically

refers to the growing number of deaths and hospitalizations from opioids, including prescriptions, illicit

drugs, and analogues. In recent years, death rates from these drugs have ramped up,@D0\zeydér,
or 115 a day, across the country. Drug overdose in 2020 was the leading cause of accidental death in the
United States, largely due to the opioid epidemic. The opioid epidemic first gained notoriety around 2010,

but the factors behind it hag@un several years earlier.

Obesity is a serious health problem in the United States: nearly 35% of Americans have obesity. Obesity is

not |

ust a problem of Aigirth control 0; it
Association, the Ararican Association of Clinical Endocrinologists, the American College of Endocrinol-

S

now

ogy, the Endocrine Society, the Obesity Society, the American Society of Bariatric Physicians, and the

National Institutes of Health (NIHJFigure 23 - Prevalence of SeReported Obesity Among U.S. Adults
by State and Territorghows overall obesity rates among the states. Additional obesity information by
race/ethnicity, age, and education may be found heftes://www.cdc.gov/obesity/data/prevalence

maps.html#overall

The global nature of thebesity epidemigvas formally recognized by a World Health Organization con-

sultation in 1997.
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Figure 23 - Prevalence of SeReported Obesity

Prevalencef of Self-Reported Obesity Among U.S. Adults
by State and Territory, BRFSS, 2018

T Prevalence estimates reflect BRFSS methodological changes started in 2011, These estimates should not be
d to preval. i before 2011.
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Infectious Disease

Smallpox

This was an infectious diseaanique to humans, caused by either of two virus variants, Variola major and
Variola minor. The last naturally occurring case of smallpox (Variola minor) was diagnosed in October
1977 in Somalia. The last reported case in the United States was in 18648 Wajor is the more severe

and has an overall mortality rate of 30%85%. Variola minor only has a mortality rate of one percent.
Long-term complications of Variola major include characteristic scars. Less common complications are
blindness, and limdeformities due to arthritis and osteomyelitis.

West Nile Virus

This is found in temperate and tropical regions of the world and is a mobguite zoonotic arbovirus. It

was first identified in the West Nile subgion in the East African nation tiganda in 1937. It was con-

sidered a minor risk to humans until an outbreak in Algeria in 1994. At that time there were cases of West
Nile virus that caused encephalitis. The virus has spread globally. In 2019, West Nile virus infected 326
people and killedifteen people in the United States, a significant decrease from previous years. Pennsyl-
vania infections were seven with zero deaths (CDC, 2019.) Most West Nile infections in humans are sub-
clinical, causing no symptoms. Approximately twenty percent @tihidns cause symptoms and less than

one percent of cases result in severe neurological disease or death. Symptoms typically appear between two
and fifteen days after infection and there is currently no vaccine for West Nile virus. Person to person
transmssion of West Nile is less prevalent than person to person transmission of influenza.
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Lyme Disease

Since 2011, Pennsylvania has led the country in the number of Lyme disease cases, according to the CDC.
Each year since 2005, the number of confirmed casegme disease in Pennsylvania has grown, with

10,208 confirmed cases in 2018. This number was well below the number of cases reported in 2016 and
2017, perhaps as a result of a reduced number of acorns available to feed field mice, one of thetsad carri

of the disease; and/or perhaps as a result of public awareness due to the actions of a Pennsylvania Task
Force formed to focus on prevention, education, awareness, and surveillance ofioentickiness. In

2015, the state Department of Conservatiad Natural Resources placed signs in the 120 state parks and
twenty state forest districts warning visitors and staff about the presence of ticks. (PA DOH June 2019).
While most cases of Lyme disease can be treated over a few weeks with antibiogétscteddLyme

di sease can seriously damage a bodyo6és muscul oskel

Zika Virus

Zika virus has spread to Pennsylvania primarily by persons from Pennsylvania traveling to locations where
the virus is @ransmission risk. These places include certain countries in South America, Central America,
the Caribbean, the Pacific Islands, Africa and Southeast Asia. No locations within the United States are
considered to have significant risk of Zika virus transiis (PA DOH, 2019). If a Pennsylvania resident
does contract Zika virus, preventing the spread of the disease is important. If an infected individual is bitten
by a mosquito within three weeks of infection, the mosquito can transmit the virus to arg@iidiés.
Infected individuals should strictly avoid any possibility of mosquito bites to prevent the spread of Zika
virus. Additionally, Zika can be transmitted through sexual intercourse, so infected individuals should use
condoms or abstain from sashile they have the virus.

4.3.6.3 Past Occurrence
Pandemic & Epidemic
Influenza

HIN1

MontourCounty was impacted with the HIN1 virus during 2009. The Pennsylvania Department of Health
set up clinics throughout the county to administer vaccines.

Spanish Rl
Prior to the COVID19 worldwide pandemic, the 1918 influenza (Spanish Flu) pandemic was classified as
the AMother of all Pandemi cso. An estimated one |

clinically apparent illnesses during the 191819 influenza pandemic. Pennsylvania was one of the hard-

est hit states in the country because influenza tended to strike cities very hard. The impact of the 1918
1919 influenza is not limited to that time frame. All Influefzaandemics since that timeave been
caused by 1918 virus descendants (including Adrif
ruses). Only Influenza Type A viruses are known to have caused pandeatiles29i Notable Influenza

A events in the United Statiésts past Inflenza A events.
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Table29 - Notable Influenza A events in the United States

Notable Influenza A events in the United States
Year(s) Common Name
1889 Russian Flu
1918-1919 Spanish Flu
1957 Asian influenza
1968 Hong Konginfluenza
1976 Swine Flu
2009 Novel H1IN1 fAswine
2020 COVvID-19
Sources: WHO and CDC
Legionella
The CDC estimates about 25,000 annual cases of pneumonia due to Legionella bacteria (Legionella pneu-
mophila) in the United States. Only 5,000 cases atl
signs and symptoms. Aboli0% of people infectedvith Legionella bacteria will die from the infection.
Legionella is also known as Legionnaireso6 disease

Legionnaires6 disease outbreaks and clusters have
systems, such as those used in hospitals, nqutsdbmes, and hotels; large plumbing systemswadéer

tanks and heaters; cooling towers of air conditioning systems; showers and faucets; mist machines and
handheld sprayers; swimming pools; hot tubs and whirlpools; equipment used in physical thecapy; d

rative fountains.

In June of 2020, the Pennsylvania Health Alert Network warned of an anticipated increase in Legionellosis
cases due to the summer season and buildiogerings as the Commonwealth relaxed its risk mitigation
strategies for COVIEL9. See below.

COVID-19

This is an orgoing pandemic at the time of the writing of this plan, so websites are used to provide the
most upto-date statistics. The first cases in Pennsylvania were reported on March 6, 2020 in Delaware and
Wayne counties. The fit confirmed case of COVH29 in Montour County was on March 21, 2020. At

the writing of this plan, the country had recorded over 400,000 deaths from the virus, 20,000 of them in
Pennsylvania anfibrty-five of those in Montour County twentyof those werén long-term care facilities.

Over the winter of 202Q021, all of Pennsylvania was experiencing a dangerous humber of daily cases.
See more information herbttps://wwwv.health.pa.gov/topics/disease/coronavirus/Pages/Cases.aspx

The good news was the release of two vaccines reported td/bped6ent effective; vaccinations began
across the commonwealth in January 2021 in phases:
https://www.health.pa.gov/topics/disease/coronavirus/Vaccine/Pages/Vaccine.aspx#data
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Infectious Disease

2019/2020 Influenza Season

The Pennsylvania Department of Health monitofisienza activity throughout the year but ramps up sur-
veillance activities in the fall and winter. The official influenza surveillance season starts with the 40th
week of the year (typically around the beginning of October) and ends on the 20th wezkotibtting

year (in May). For the 202021 season, the influenza surveillance season began on Sept. 27, 2020, and
will run through May 22, 2021. Updated influenza activity data will be posted on this web page
(https://www.health.pa.gov/topics/disease/Flu/Pages,t20ZBlu.aspx) every Tuesday throughout the in-
fluenza surveillance season.

Week 2(Ending 1/16/2021) Report Summary

71 Fluactivity is low across the Commonwealth.

71 Influenza A and B are identified by laboratory testing.

1 Atotal of 2,199aboratoryconfirmed influenza cases have been reported season to date. Confirmed
reports were received from alixty-sevenCounties.

1 Percem of outpatient visits associated with Influerdzee lliness (ILI) has been low and is still
below the state epidemic threshold.

1 A total of twentyfive influenza associated hospitalizations apell outdeaths have been reported
in Pennsylvania during éhcurrent flu season.

At week thirteen 2020, the state Department of Health stopped updating it2@20 hfluenza data page

when influenza activity was known to have decreased significantly and was below epidemic limits. At that
juncture, Montour Counthiad reported 386 cases of influenza A and 233 cases of influenza B for a total of
619 cases of the flu. The department also reported that during the same time frame, a total of 102 Pennsyl-
vanians died from influenza. Of this number, those agdg-five and older had the highest mortality rate.

West Nile Virus

West Nile virus reached the United States in 1999 and a year later was detected in Pennsylvania when
mosquito pools, dead birds, and/or horses in nineteen counties tested positive for the \dmigrehen-

sive network has been developed in Pennsylvania that includes trapping mosquitoes, collecting dead birds,
and monitoring horses, people and, in past years, sentinel chidlkdrnie301 West Nile Virus Control
Program in Montour County Sin@)15outlines the West Nile Virus within Montour County since 2015.

Table30- West Nile Virus Control Program in Montour County Since 2015

West Nile Virus Control Program in Montour County Since 2015
Year Total Positives | Human Positives | Mosquito Positives | Bird Positives
2020 0 0 0 0
2019 8 0 0 0
2018 0 0 0 0
2017 0 0 0 0
2016 2 0 2 0
2015 4 0 4 0
Source:http://www.depgis.state.pa.us/WNV/index.html

Lyme Disease

The PA DOH lists the following information regarding cases in Montour CoUatyle 31 - 2018 Lyme
Disease Data for Montour Countyhe case count shows an alarming and consistent rise in cases over the
past several years, although it should be noted ttlef or mat i on represented for
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respect to the resources they have to devote to i
these figures represent a rough estimate of the Lyme disease burden in Montour County.

Table31- 2018 Lyme Disease Data for Montour County

2018 Lyme Disease Data for Montour County
Year Number of cases Year Number of cases
1980 0 2000 0
1981 0 2001 <4
1982 0 2002 <4
1983 0 2003 0
1984 0 2004 <4
1985 0 2005 <4
1986 0 2006 <4
1987 0 2007 <4
1988 <4 2008 0
1989 4 2009 <4
1990 <4 2010 6
1991 <4 2011 8
1992 <4 2012 7
1993 <4 2013 6
1994 0 2014 13
1995 0 2015 28
1996 0 2016 48
1997 <4 2017 53
1998 0 2018 53
1999 0 2019 Not available
Source:https://www.health.pa.gov/topics/disease/Pages/LRiBease.aspx

4.3.6.4 Future Occurrence

Pandemic & Epidemic

The probability of a widespread pandemic public heattlergency is every ten years or less with varying
degrees of severity. Minor outbreaks of less serious communicable disease, such as influenza, occur much
more frequently. Montour County is vulnerable to these diseases and infections since people commute t
the larger urban areas outside the county for employment and from the larger urban areas to the county for
recreation and sport related activities.

There is useful prediction data in a report released by Carnegie Mellon University during the-C®VID
pardemic in May 2020. The report, inclusive of employment travel patterns that may aid in prevention
protocols or early stagt-home/workfrom-home orders, may be found here:

https://www.governor.pa.gov/wpontent/uploads/2020/05/20200528MU-Risk-BasedDecisionSup-
portTool-05-28-2020.pdf

West Nile Virus

The best defense against West Nile virus is to remove modmaéding locations stagnant water sources.
Another defense is to prevent insect bites by wearing shoes, socks, long pants arste@l@uoigshirt when
outdoors for long periods of time, or when mosquitoes are most active. Also, mosquito repellent can be
considered whenever people are outside.

Influenza
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It is estimated that five to twenty percent (600,000 to 2,400,000) of Pennsylvanians get the flu each year,
and 120 to 2,000 die from complications of influenza (PA DOH 20tt).CDC recommends that every-

one six months and older get a flu vaccine every season. People who are at a high risk of serious flu illness
should take flu antiviral drugs as soon as they get sick.

Lyme Disease

Lyme disease is best combated using insect repellent, removing tickptiyrcapplying pesticides, and

reducing tick habitat. Once a person realizes they have been bitten by a tick, they should seek medical
attention, as undetected Lyme Disease can seriousl
or result in deth.

4.3.6.5 Vulnerability Assessment

It is extremely difficult to predict a pandemic or an epidemic. The National Institute on Drug Abuse esti-
mates the epidemic of opioid use and overdose costs the country annually $78.5 billion in healthcare costs,
addiction treatment, lost productivity, adminal justice involvement. The Harvard School of Public
Health estimates the obesity epidemic costs the country annually $190 billion in -obledégl healthcare

costs alone.

The severity of the next pandemic cannot be predicted, but modeling stuggest the impact of a pan-

demic on the United States could be substantial. In the absence of any control measures (vaccination or
drugs) , it i's estewmalktedpahdemiac -Z0hHe0d |dehthsec 24060@ 89, 0
734,000 hospitalizationgjghteen to fortytwo million outpatient visits, and another twenty to fesgven

million sick people in the United States. Between fifteen to ttiviy percent of the U.S. population could

be affected by an influenza pandemic, and the economic impaldtrange between $71.$166.5 billion.

These data for the 2020 pandemic have fluctuated widely but, at the time of the writing of this plan, were

on pace for greater than a Amedium | evel 06 pandemi
populations over the age of 6%specially those in nursing honiedisproportionately; it has also severely

affected different races disproportionately, e.g.,-H@panic American Indian and Black people. The

CDC reports that longtanding systemic hehland social inequities have put some members of racial and

ethnic minority groups at increased risk of getting COMHMDor experiencing severe illness, regardless of

age.

As of July 2, 2020, according to the Johns Hopkins Coronavirus Resource Cendgeneitgenearly eleven

million confirmed cases of COVH19 resulting in nearly 518,000 deaths wenliie. The World Health
Organization also reports that as of March 12, 2020 there were 188 countries, areas or territories with cases.
The most ugo-date Unied States information, including data by county, may be found here:

https://coronavirus.jhu.edufmsap

Influenza pandemics are different from many of the threats for which public health anechealsgtems

were currently planning. A pandemic will last much longer than most public health emergencies and may
include Awaveso of influenza activity separated b
influenza activity occurred three to twelvenths after the first wave). The numbers of healthcare workers

and first responders available to work will likely reduce as they will be at high risk of illness from exposure

in the community and healthcare settings. Some may have to miss work to dirfaroity members.

Resources in many locations could be limited depending on the severity and spread of an influenza pan-
demic. These limited resources could also be affected by unrelated shortages.

Because of these differences and the expected sizardfitanza pandemic, it is important to plan prepar-
edness activities that will permit a prompt and effective public health response. The U.S. Department of
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Health and Human Services (DHHS) supports pandemic influenza activities in the areas of surveillance
(detection), vaccine development and production, strategic stockpiling of antiviral medications, research,
and risk communications. In May 2005, the U.S. Secretary of DHHS created agautdy National In-
fluenza Pandemic Preparedness and Response Tasg.Gihis unified initiative involves CDC and many
other agencies (international, national, state, local, and private) in planning for a potential pandemic. Its
responsibility includes revision of a U.S. National Pandemic Influenza Response and Prepdtkanes

Elderly individuals, children and immune deficient individuals are most vulnerable to influenza. Nursing
facilities, personal care facilities, daycares, schools, and hospitals are considered more vulnerable since
there are normally groups of thdsactionatneeds population present at the facilities. Spread of disease is

at an increased risk due to the vulnerability and density of these populations. Correctional institutions would
also be at an increased risk due to the lack of social distancjniya to help stop the spread of a pan-

demic. During the early and middle stages of the COWpandemic, nursing homes and personal care
homes in Pennsylvania suffered staggering numbers of cases and deaths and several county jails and state
correctionalinstitutions reported wide community spread.

It is important to plan preparedness activities that will permit a prompt and effective public health response.
During a public health emergency, the PA DOH may open emergency medicine centerB aaliedf

Dispensing (PODs) to ensure that medicine, supplies, vaccines, and information reach Pennsylvania resi-
dents during a public health emergency. An open POD is where the general public goes to receive free
emergency medicine and supplies from puldialth officials, while a closed POD provides free emergency
medicine and supplies to a specific community, like a university, including faculty, staff, and students.
Dispensing of medications/vaccines is a core function of the Strategic National &tctkpil Mas s Di spe
ing of Medical Countermeasures Plan.

PODs are coordinated with county emergency managers by the PA DOH with through the six regional
healthcare districts (sddgure 24 1 Pennsylvania Department of Health District8ontour County is in

the north central district. At the time of the writing of this plan, POD planning for mass vaccinations against
COVID-19 was occurring and hundreds of locations were offering the vaccinations. This is just one source
of referencehttps://www.health.pa.gov/topics/disease/coronavirus/Pages/Vaccine.aspx#map
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Figure 24 - Pennsylvania Department of Health Districts
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Health-care workers and those working in direare situations (such as correctional institutions or those
who cannot social distance due to their jobs) are more likely to be exposed to a pandemicTdissase.
that work outdoors for extended periods of time in warm months may be more vulnerable to West Nile,
Lyme Disease or the Zika virus.

4.3.7. Radon Exposure
4.3.7.1 Location and Extent

Airborne radon gas is radioactive and is a step in the radioa&osy af 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 istope has a very short hdife, so it often only exists for fififfive seconds, not long enough to

pose a hazard to humans. The 222Rn isotope has-kfdnaif 3.8 days which is long enough to pose a

threat to humans. Still, due to the relatively shailf-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 causes
humans to develop lung cancer.

Radioactivity, caused by airborne radon, has been re@mjfdz 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 employ-
ees leaving the not yet active Limerick nucleaweoplant showed readings that a construction worker
working on the plant frequently exceeded expected radiation levels despite the fact that the plant was not
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active. The Environmental Protection Agency (EPA) guidelines state that mitigation actionshtakien

if levels exceed 4pCi/L in a home, and most uranium miners have a maximum exposure of 67 pCi/L. Sub-
sequent testing of the Limerick power plant worke
Curies per Liter), triggering the ReadiRgong to become the focus of the first lasgale radon scare.

Radon gas is considered ubiquitous and can be found in indoor and outdoor environments, however there
is no known safe level of exposure to radon. For most people in Pennsylvamgjesdtest 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 privatevells and exsolved during water use (rare in Pennsylvania), and radon emanating from
uraniumrich building materials such as concrete blocks or gypsum wallboard (also rare in Pennsylvania).
Key factors in radon concentration in homes are the rates ¢dwiirfto 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:

1 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.

1 Some more comnmorocks 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 sfiigh radon levels
in Pennsylvania. The Reading Prong elevated radon levels come from Precambrian granitic
gneisses.

9 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 fadimm 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 limestondolomite soils exceed radon concentrations of 4pCi/L, and many
exceeded 20 pCil/L.

The following three sources of radon in houses are now recognizdeigsee25 - Sketch of Radon Entry
Points into A Housbkelow):

Radon in solil air that flows into the house

Radon dissolved in water from private wells and exsolved during water usage; this is rarely a prob-
lem in Pennsylvania

1 Radon emanating from uranidrnch building materials (e.g., concrete blocks or gypsum wall-
board); this is not known to be a problem in Rarvania

)l
)l
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Figure 25 - Sketch of Radon Entry Points into A House

Shower
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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 haupdus 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, f an, t her mal fichi mney ontoé¢he foase to, or
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 thugh 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 cartéegldvated radon concentrations in a house.

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 thei
parent radium and gain access to thdilkéd 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 framhich 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 astureaiontent, 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.
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The second factor listed above is midstly the cause of high radon levels in Montour County. The ma-

jority of Montour County has high radon level test results. The areas and test results are shown in more
detail in4.3.7.3.

4.3.7.2 Range and 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 non-
smokers. Radon causes lung cancer by continoimgdioactively decay after being inhaled, and turning

into a daughter product (218Po, 214Pb, 214Bi) which may become attached to lung tissue and induce lung

cancer due to their continued radioactive decay.

The EPA reports that the national average ramwrcentration 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 radsrbkevel
tween 2 pCi/L and 4 pCi/L.

Table32 - Radon Risk for Smokers and Nonsmok&rsns the relationship between various radon levels,
probability of lung cancer, comparable risks from other hazards, and action thresholds. As sekabie the
32 - Radon Risk for Smokers and Nonsmoketew, a smoker exposed to radon has a much higher risk of
lung cancer.

Table32- Radon Risk for Smokers and N&mokers

Radon Risk for Smokers and NorRSmokers
RADON IF 1,000PEOPLE WERE IEII?SOKMOQACDAOI\II\(I:EEPO—
LEVEL EXPOSED TO THIS LEVEL SURE COMPARES ACTION THRESHOLD
(pCi/L) OVER A LIFETI R0,
SMOKERS
20 About 260 people could get| 250 times the risk of drown;
lung cancer ing
10 About 150 people could get | 200 times the risk of dying il
lung cancer a home fire Fix Structure
8 About 120 people could get| 30 times the risk of dying in
lung cancer a fall
4 About 62 people could get lun| 5 times the risk of dying in ¢
cancer car crash
> About 32 people could get 6 times the risk of dying| Consider fixing structure
lung cancer from poison between 2 and 4 pCi/L
1.3 About 20 people could get lun (Average indoor radon level .
cancer Reducing radon levels be
04 About 3 people could get lund  (Average outdoor radon low 2pCi/L is difficult
' cancer level)
NON-SMOKERS
20 About 36 pi(;rsllsec;ould get lun 35 times the risk of drownini Fix Structure
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Radon Risk for Smokers and NorRSmokers
RADON IF 1,000PEOPLE WERE IBII?S(})(MO;AC:D%\IACI:E)TPO-
LEVEL EXPOSED TO THIS LEVEL SURE COMPARES ACTION THRESHOLD
(pCi/L) OVER A LI FETI I TO.
10 About 18 people could get lun| 20 times the risk of dying in
cancer a home fire
8 About 15 people could gaing | 4 times the risk of dying in ¢
cancer fall
4 About 7 people could get lun¢  The risk of dying in a car
cancer crash
5 About 4 people could get lun¢ The risk of dying from poi- | Consider fixing structure
cancer son between 2 and 4 pCi/L
1.3 About 2people could get lung (Average indoor radon level i
cancer Reducing radon levels be
0.4 ) (Average outdoor radon low 2pCi/L is difficult
' level)
Note: Risk may be lower for former smokers * Lifetime risk of lung cancer deaths from EPA AssesRislenfroim Radon
in Homes (EPA 40R-03-003). ** Comparison data calculated using the Centers for Disease Control and Preventior's
2001 National Center for Injury Prevention and Control Reports.

4.3.7.3 Past Occurrence

In 1984, thePennsylvania 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% weretiotiagie 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 homeown-
ers abat 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 inddonreoncentration 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 tedyerand
categorize them in a 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/ Atdatd either hadrfesver thdinirtyctdsteasults or no test results at @lible 33

I Radon Level Test Results in Montour Cowfilgws there are a total of eight zip codes in Montour County
where tests were reported for the PA DEP to report their findorgsof which had insufficient data. The
highest average radon level was reported from the 17820 zip code, which is located in the lower end of the
county, with an average reading of 21.4 pCi/L within location of the basement. Most reporting zip codes in
Montour 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 11.7 pCi/L, and the
average first floor reading is 5.0 pCi/L.
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Table33- Radon Level Test Results in Montour County

Radon Level Test Results (PA DEP, 2020)
Max
. . Number of Average Re-
Zip Code Location Result a
Tests nCill sult pCi/L
17821 Basement 2812 620.0 10.3
First Floor 456 323.0 6.8
Basement N/A N/A N/A
17884 First Floor N/A N/A N/A
17772 Basement 124 53.2 7.2
17815 Basement 2973 627.5 13.1
First Floor 480 501.0 6.6
Basement 784 321.0 13.1
17756 First Floor 187 188.3 3.6
Basement 529 219.3 8.0
Lrrra First Floor 76 37.5 3.0
Basement 434 269.3 21.4
17820 First Floor 95 79.1 6.8
17847 Basement 1105 324.4 8.5
First Floor 165 55.6 3.3

4.3.7.4 Future Occurrence

Radon exposure is inevitable given the geologic and geomorphic conditions in Montour County. The EPA
and USGS have mapped radon potential in the US to help target resources and assist local governments in
determining if radowresistant features are appla for new construction. The designations are broken

down in three zones and are assigned by county, as shdviguie 26 - Montour County Radon Hazard

Zone Each zone reflects the average shemn measurement of radon that can be expected in a lguildin
without radon controls. Montour County is located within Zone 1 with counties of high potential for radon

which indicate great likelihood of occurrence in the future.
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Figure 26 - Montour County Radon Hazard Zone
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W Zone 1 has th highest potential and readings can be expected to exceed the 4 pCi/L recom-
mended limit.

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

W Zone 3 has a low potential with levels expected to be less tharil2 pCi

Due to the great 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 throtighmeans as radon gdable 34 - Suggested Actions and

Time Frame for Exposure to Radon Daughtersvides suggested actions and time frames for varying

levels of exposure to radon daughters.
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Table34 - Suggested Actions and Timeframe for Exposure to Radon Daughters

Suggested Actions and Timeframes for Exposure to Radon Daligrs

EXPOSURE SUGGESTED ACTION** TIME FRAME
LEVEL* FOR PLAN
More than 5.0|Residents should either promptly relocate or undertake tempori Within 2-3 dayg

WL*+* medial action to lower levels as far below 5.0 WL as possible. S

ing in high areasliscouraged.

1.0 to 5.0 WL [Residents should undertake temporary remedial action to lower; Within 1 week
as far below 1.0 WL as possible. Smoking in high areas discou

0.5 to 1.0 WL |Residents should undertake tempomamyedial action to lower levd Within 2 weekg
as far below 0.5 WL as possible.

0.1 to 0.5 WL |Residents should undertake temporary remedial action to lower, 3 weeks to 3
as far below 0.1 WL as possible. Higher exposure levels requit months
tion to be taken in a sher period of time.

0.02 to 0.1 WL|Residents should undertake temporary and/or permanent reme| 4 to 15 months
tion to lower levels below 0.02 WL. Higher exposure levels req
action to be taken in a shorter period of time.

*Assumes continuous 2dour exposure in living area.

*Home testing should be conducted at the end of the indicated time frame to determine if remedial action has reducel
posure levels of the radon daughters below the indicatiee@. Ifremedial action has not been successful, residents should
aware of the risks associated with continuous exposure at the indaadésd

**\Work levels of exposure to radon daughters.

4.3.7.5  Vulnerability Assessment

Proper testing for radon levedsould be completed across Montour 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 theirgsoras well as in their businesses and
schools.

Montour County is in the EPA Radon Hazard Zone 1, meaning there is a high 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 ($able32 - Radon Risk for Smokers and Nonsmokefslditionally,

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 above the EPA action level of 4 piCRigure 27 - Radon Vulnerability for Montour Counghows

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 averagen mitigation system costs approximately $1,200.00.

The PA DEP Bureau of Radiation Protection provide slamtl longterm tests to determine radon levels,

as well as information on how to mitigate high levels of radon in a building. The 2018 PA HiiBRtest

that there are 7,708 vulnerable buildings in Montour 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 1,542 buildings)
would be $1,849,920.00.
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Figure 27 - Radon Vulnerability for Montour County
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4.3.8. Subsidence and Sinkhole
4.3.8.1 Location and Extent

Subsidence potential in Montour County is primarily associated with the dissolution of carbonate bedrock
such as limestone and dolomite by water. Water passing through naturally occurring fractures and bedding
planes dissolves the bedrock, leaving voidswehe surface. Incidentally, overburden on top of the voids
collapse, leaving surface depressions, resulting in karst topography. Karst is a type of topography or land-
scape characterized by surface depressions, sinkholes, rock pinnacles/uneven béaceckisderground
drainage, and caves, which are formed in carbonate rock such as limestone or dolomite. Characteristic
structures associated with karst topography include sinkholes, linear depressions, and caves. Often, a sub-
surface solution of limestonaill not result in the immediate formation of karst features. Collapse some-
times occurs only after a large amount of activity, or when a heavy burden is placed on the overlying ma-
terial. Abrupt or longterm changes in the ground surface may also ocdomiolg subsurface fluid extrac-

tion (e.g., natural gas, water, oil, et&igure 287 Sinkhole and Subsidence Vulnerability Map of Montour
Countyshows that a great portion of Montour County lies in an area of Pennsylvania where limestone is
present neaht ground surface, thus making it more susceptible to natural sinkhole development. However,
there has never been a documented occurrence of subsidence or sinkhole within Montour County. Given
the lack of historical data and any damages associated wilidenbe/sinkholes developing effective mit-
igation strategies is difficult. This will be revisited in future plans if there are actual subsidence/sinkhole
occurrences.

The PA DCNR created a series of interactive maps showing the density of identifidddtarsis for most

of the band of carbonate rock running through Montour County. Within this band, the density of karst
features ranges from 0 to approximately 600 per square mile. There is wide variation in the size of these
features. Fewer karst featutegve been mapped in the existing urban areas of the county. However, this is
likely a result of development activities that disguise, cover, or fill existing karst features rather than an
absence of the features themselves. The interactive maps can led @ewww.dcnr.state.pa.us/topo-

geo/index.aspx

Human activity can also increase the risk of subsidence events. Areas with coal or other mineral deposits
which have been mined using deep miniechniques may become susceptible to subsidence. Poor engi-
neering practices used at the time of withdrawal or progressive degradation in geological stability can in-
crease the risk of subsidence. Montour County is not susceptible to sinkholes from maioglack of

activity within the county.

4.3.8.2 Range of Magnitude

Based on the geologic formations underlying portions of Montour County, subsidence and sinkhole inci-
dents may occur gradually or abruptly. Incidents could result in nelewation changes or deep, gaping

holes in the ground surface. Subsidence and sinkhole incidents can cause severe damage, although gradual
incidents can be addressed before significant damage occurs -tetomgubsidence or sinkhole formation

is not reognized and mitigation measures are not implemented, fractures or complete collapse of building
foundations and roadways may result. General recommendations have been published for site investigations
prior to construction of buildings due to the potenfialkarst subsidence. These recommendations vary
depending on the rock type immediately underlying soil cover and include thorough geotechnical investi-
gations to identify urtollapsed karst features and potential excavation to solid rock prior to céiestruc

Groundwater in limestone and other similar carbonate rock formations can be easily polluted because water
moves readily from the Earthés surface down throu
little filtration. Contaminants suchsasewage, fertilizers, herbicides, pesticides, or industrial products are

of concern.
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The worstcase scenario for sinkholes in Montour County would be a series of large sinkholes opening in
Mahoning Township. A majority of the municipality has nearfacelimestone, making it vulnerable to

sinkholes. Also, the municipality has a high number of addressable structures within the limestone region

of the county which could result in great damage. This series of sinkholes could close roads, cause power
outagespr event the delivery of emergency services, ca
could cause property damage. The following is a list and description of the potential environmental impacts

from subsidence and/or sink holes:

1 Water qualiy could be diminished

1 The supply of water could be depleted

1 Power lines could be damaged increasing the risk for urban and/or wildfires
1

Fuel supply lines could be damaged, causing the release of hazardous materials into the environ-
ment

4.3.8.3 Past Ocurrence

To date, there has been no documented occurrence of subsidence or sinkholes within Montour. While there
is karst topography within the county, it is possible that an event has occurred but has gone unnoticed due
to the sparse population and laggen spaces within the county. It is difficult to develop meaningful mit-
igation strategies for a hazard that has no documented occurrences and subsequent damages. Mitigation
strategies will be developed in future HMP updates should the need arise.

4.3.8.4 Future Occurrence

Based on geological conditions, the annual occurrence of subsidence and sinkhole incidents in the future
for the areas of Montour County underlain by carbonate rock, such as limestone, is possible. The exact area
within the county is diftult to predict due to the sigpecific conditions that contribute to sinkhole devel-
opment. Signs that signal potential development include but are not limited to:

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

Wilting vegetation

Discolored well water

Structural cracks in walls/floors

= =4 -8 -8 -9

4.3.8.5 Vulnerability Assessment

The areas along the southern karst band as well as the karst formation in the western portion of the county
are most vulnerable to the effects of natural subsidence incidents. Currently, there are no active sinkholes
in Montour County but vulnerability wifn the county is continuously present. Within Montour County,

there are a great number of vulnerabilities present which include population, buildings, etc. The vulnerable
population in Montour County is around 9,522 while the vulnerable buildings preeseft013. With the
vulnerable buildings present, $797,648.00 is the expected dollar value of the exposed buildings with a
building value of about 43%. Although Montour is not considered to be one of the largest vulnerable pop-
ulated or building exposed caiies, there is still great risk and vulnerability present within Montour
County. While the possibility of a sinkhole cannot be ruled out, given the lack of sinkhole activity, the
likelihood of the development of a sinkhole is reasonably low.
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Communitieswithin Montour County can decrease the vulnerability of subsidence or sinkholes by imple-
menting solutions such as insurance programs, subsidesistant designs, land use controls, etc. Since
1987, sinkhole insurance has been available within Pennsglwdrich can eliminate potential financial
burdens that might be associated with the vulnerable area(s). Careful planning is the least costly and most
effective method for reducing vulnerability to the potential subsidence hazards.

A portion of Montour Couty lies in an area of Pennsylvania where limestone is present near ground sur-
face, thus making it vulnerable to natural sinkhole development. The more limestone present in the munic-
ipality, the higher the vulnerability. Out of the ten municipalities endbunty, 60% have limestone present.
Based on geology, the following municipalities are vulnerable to sinkholes:

Cooper Township
Danville Borough
Liberty Township
Limestone Township
Mahoning Township
Valley Township

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

The municipalities that have great natability to sinkholes, the vulnerability is due to the amount of lime-
stone present. Within the municipalities, there are many addressable structures and critical facilities located
on or near the limestone. As shownTiable 357 Montour County Address#b Structures and Critical
Facilities in Limestone RegionMahoning Township has the highest number of addressable structures.
However, Danville Borough has the highest numbers of critical facilities. Both addressable structures and
critical facilities caise great vulnerability within Montour County. As depictéidure 2817 Sinkhole and
Subsidence Vulnerability Magf Montour Countyilustrates the areas of limestone within the county and
each municipality. Along with limestone presdfigure 2817 Sinkhde and Subsidence Vulnerability Map

of Montour Countyalso demonstrates the number of addressable structures and critical infrastructures
within each municipality along with the associated location.

Table35- Montour County Addressable Structures and Critical Facilities in Limestone Regions

Montour County Addressable Structures and Critical Facilities
in Limestone Regions

AL Number of Critical
L dressable Struc- S,
Municipality tures in Lime- Facilities in Lime-

stone Region stone Region

Anthony Township -

Cooper Township 41 6

Danville Borough 443 48

Derry Township - -

Liberty Township 15 1
Limestone Township 164 6
Mahoning Township 692 26
Mayberry Township -

Valley Township 57 6

Washingtonville Borough - -
West Hemlock Township - -
Totals 1,412 93
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Figure28 - Sinkhole and Subsidence Vulnerability Map of Montour County
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4.3.9. Tornadoes and Windstorms
4.3.9.1 Location and Extent

Tornadoes andindstorms can occur throughout Montour County, though incidents are usually localized.
Severe thunderstorms may result in conditions favorable for the formation of numerouslorddrgr-

nadoes. Tornadoes can occur at any time during the day orbnighte most frequent during late afternoon

into early evening, the warmest hours of the day, and most likely to occur during the spring and early
summer months of March through June. Tornado movement is characterized in two ways: direction/speed

of spinnng winds and forward movement of the tornado, also known as the storm track. The width of
tornadoes can vary greatly, from one hundred feet wide to over a mile, and the forward motion of tornadoes

can range from speeds between zero and fifty miles perhoifh e NCEI continues by r
maximum winds in tornadoes are often confined to extremely small areas and vary tremendously over short

di stances, 0 which explains why one house may be <c
housecould be untouched. Some tornadoes never touch the ground and are short lived, while others may
touch the ground several times.

Straightline winds and windstorms are experienced on more of a region wide scale. Windstorms may be
caused by thunderstorms,rtidanes, and tornadoes, but the most frequent cause of windstorms in western
Pennsylvania is thunderstorms. While such winds usually accompany thunderstorms;lsteaigintds

are caused by the movement of air from areas of higher pressure to amasrgiressure. Windstorms

are generally defined with sustained wind speedé0ofmphor greater, lasting for at least one hour, or
winds of50 mphor greater lasting for any duration. A microburst is a slecglized column of sinking air,
capable of prodting damaging opposing and straidihe winds at the surface. A wind shear is usually
found when a violent weather front is moving through; wind speeds have been recorded tiputodoed

miles per hour. Wind shear is defined as a difference in windisgee direction over a relatively short
distance in the atmosphere.

4.3.9.2 Range ofMagnitude

Each year, tornadoes account for $1.1 billion in damages and cause over eighty deaths nationally. 2011 was
the second worst year on record for deddipadoes, the worst being 1936. The number of tornado reports

has increased by 14% 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 destructiverideeeth. Rota-

tional wind speeds can range from 100 mph to more than 250 mph. In addition, the speed of forward motion
can range from zero to fifty mph. Therefore, some estimates place the maximum velocity (combination of
ground speed, wind speed, and uppénds) of tornadoes at about 300 mph. The damage caused by a
tornado is a result of the highind velocity and windblown debris, also accompanied by lightning or large

hail. The most violent tornadoes have rotating winds of 250 mph or more and are chpahbking extreme
destruction and turning normally harmless objects into deadly projectile.

Damages and deaths can be especially significant when tornadoes move through populated, developed ar-
eas. The destruction caused by tornadoes ranges from msewei® depending on the intensity, size, and
duration of the storm. Typically, tornadoes cause the greatest damages to structures of light weight con-

struction such as mobile homes. Th®&c&hédanmeds Fu¢s
nado srength and associated damages. Th&E#le is an update to the earlier Fujita Scale, also known as
t heSd&l ed that was published in 1971. I't cl assi fi

upon the estimated maximum winds occurring waitthie wind vortexTable37 - Enhanced Fujita Sca)e
Since its implementation by the National Weather Service in 2007, #8c&E has become the definitive
metric for estimating wind speeds within tornadoes based upon damage to buildings and structures.
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Previously recorded tornadoes are reported with the ol&male values, butable37 - Enhanced Fujita

Scaleshows FScale categories with corresponding&tale wind speeds.

Figure 2 - Pennsylvania Wind Zong&dentifies wind speed zones across theestaidentifies wind speeds

that could occur across the state to be used as the basis for design and evaluation of the structural integrity
of shelters and critical facilities. A majority of Pennsylvania falls within Zone Ill, meaning that design wind
speeds for shelters and critical facilities should be able to withstand asttwerd gust of up to 200 mph,
regardless of whether the gust is the result of a tornado, hurricane, tropical storm, or windstorm incident.
The Western portion of the state faNghin the Zone IV which indicates shelters can withstand up to 250

mph winds, while the Eastern side falls within the Zone Il where shelters can withstand up to only 160 mph.

Table36- Wind Zones and Counties Affected in Pennsylvaeiatifies which conty is located in specific
wind zones throughout Pennsylvania. As showifrignre 29 andTable36, Montour County is identified

to be in Wind Zone lll.

Figure 29 - Pennsylvania Wind Zones

Pennsylvania Wind Zones
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Table36 - Wind Zones and Counties Affected in Pennsylvania

Wind Zones and Counties Affected in Pennsylvania

Wind Zones Counties Affected
Zone | (130 mph) |N/A

Berks, Bucks, Carbon, Chester, Delawaaxkawanna, Lancaster, Lebanon, Lehigh, Luzer

Ao 18D i) Monroe, Montgomery, Northampton, Philadelphia, Pike, Schuylkill, Wayne, York

IAdams, Armstrong, Bedford, Blair, Bradford, Cambria, Cameron, Centre, Clearfield, Clin
Columbia, Cumberland, Dauphin, Elk, Fayette, Franklin, Fulton, Greene, Huntingdon, In
Juniata, Jefferson, Lycoming, McKean, Miffliblontour, Northumberland, &ry, Potter,
Snyder, Somerset, Sullivan, Susquehanna, Tioga, Union, Westmoreland, Wyoming

Zone 111 (200 mph)

)Allegheny, Beaver, Butler, Clarion, Crawford, Erie, Forest, Lawrence, Mercer, Venango,

Zeie (28 nE) ren, Washington

No recorded fatalities have occurred in Montour County due to tornadoes, as most of these storms have
been relatively low in magnitude. Howevieventy-six tornaderelated injuries, most being minor in nature,

have been reported over the years. The vagltrityaof tornadoes in Montour County areORhrough F1

levels. Since tornado incidents are typically localized, environmental impacts are rarely widespread. How-
ever, where these incidents occur, severe damage to plant species is likely. This instudegdes and

an increased threat of wildfire in areas where dead trees are not removed.

Montour County falls within Zone lll, meaning shelters and critical facilities should be designed to with-
stand a thresecond gust of up to 200 mph, regardlesshativer 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 tor-
nado, the southeast, southwest, and northwest sectors of the Commonwealth are more pnaged¢s.to

Tornadoes can have varying secondary effects. The most common is power failure. The severe wind can
dismantle power sources and cause significant structural damage. Hazardous material spills can occur if a
tornado comes near a holding tank, a $pill stems from a traffic accident caused by high winds. Wind-
storms of all types have caused the following problems within Montour County:

Power failures lasting four hours or longer

Loss of communications networks lasting four hours or more
Residentsequiring evacuation or provision of supplies or temporary shelter
Severe crop loss or damage

Trees down or snapped off high above the ground/tree dabrisiel.

Toppled high profile vehicles, including those containing hazardous materials

E R R I
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Table37 - Enhanced Fujita Scale

Enhanced Fujita Scale

Wind
EF-Scale F-Scale r .
Number Speed Number Description of Potential Damage
(MPH)
Minor damage: Peels surface off some roofs; some damage to gt
) or siding; branches broken off trees; shalmveted trees pushed ove
=40 6585 FO-F1 Confirmed tornadoes with no reported damage (i.e., those that re
in open fields) are always rated EFO.

Moderate damage Roofs severely stripped; mobile homeger-
86-110 F1 turned or badly damaged; loss of exterior doors; windows and
glass broken.

Considerable damageRoofs torn off wellconstructed houses; foul
dations of frame homes shifted; mobile homes completely destrt

=72 110135 F1-F2 large treesnapped or uprooted; lighbject missiles generated; ce
lifted off ground.
Severe damageEntire stories of weltonstructed houses destroye
EF3 136 165 F2.F3 severe damage to large buildings such as shopping malls; traing

turned; trees debarked; heavy cars lifted off the ground and thi
structures with weak foundations blown away some distance.

Devastating damage Well-constructed houses and whole fral
166 200 F3 houses completely leveled; cars thrown and small projectiles g
ated.

Extreme damage Strong frame houses leveled off foundations |
swept awayautomobilesized projectiles fly through the air in exce
of 100m (300ft.); steel reinforced concrete structure badly damai
high-rise buildings have significant structural deformation.

>200 F3-F6

4.3.9.3 PastOccurrence

Montour County has experiencedmerougornadoes since 1979 and wind incidents since 1963 &dae

38 - Tornado History. There have been severiur highwind incidents recorded in Montour County

since 1963Most often these are the result of intetis@gnderstorms, which often fell trees and damage
power lines, causing power outages in some akdiasorically, thecounty has experienced both severe
windstorms and tornadoes. Montour County averages about seven damaging windstorms each year. There
havebeen four tornado incidents recorded in Montour County since 1979. The most recent tornado impacts
in Montour County occurred on April 1, 1998 when an FO was reported within the county. The most dam-
aging tornado to affect Montour County was an F1 on Mayl283 whichwasreported to have caused
$250,000.00 in damages. From a relatively low magnitude tornado, the damages were great. The most
recent wind incident in Montour County occurred in May 2020 whenmd@nitude wind was reported.

The most damagingind incident to affect Montour County was on June 20, 2001 whadreported to

have caused $500,000.00 in dama§egTables 3§ Tornado History, Table 39High Wind History and

Figure 30- Past Tornado Occurrences in Montour Coubgtow.
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Table38- Tornado History

Montour County Tornado History (NOAA NCEI, 2020)

Location Date (ll\:A/aE?:nglég?e) Deaths Injuries ngﬁg&
Montour Cainty 10/3/1979 F1 0 0 $25,000.00
Montour Cainty 5/23/1983 F1 0 0 $250,000.00
Montour Cainty 7/17/1992 FO 0 0 $0
Montour Caunty 4/1/1998 FO 0 0 $0

Totals 4 events 0 0 $275,000.00

Table39- High Wind History

Montour County High Wind History (NOAA NCEI, 2020)

Location Date Mag. (knots) Injuries Property Damage
Montour County 5/9/1963 0 0 $0
Montour County 8/6/1968 0 0 $0
Montour County 3/26/1970 0 0 $0
Montour County 6/18/1970 0 0 $0
Montour County 7/15/1970 0 0 $0
Montour County 6/10/1974 0 0 $0
Montour County 8/26/1975 0 0 $0
Montour County 8/11/1980 0 0 $0
Montour County 6/24/1989 0 5 $0
Montour County 6/27/1989 0 0 $0
Montour County 11/20/1989 0 0 $0
Montour County 6/12/1994 0 0 $50,000.00
Montour County 7/6/1994 0 0 $0

Danville 11/11/1995 0 0 $0
Danville 4/23/1996 N/A 0 $0
Danville 5/19/1997 51 0 $0
Danville 7/18/1997 51 0 $0
Mooresburg 8/16/1997 52 0 $0
Danville 8/16/1997 51 0 $0
Danville 5/29/1998 51 0 $0
Danville 5/31/1998 51 0 $0
Mooresburg 6/2/1998 51 0 $0
Danville 6/16/1998 52 0 $0
Danville 6/30/1998 51 0 $0
Washingtonville 9/2/1998 51 0 $0
Danville 9/7/1998 51 0 $0
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Montour County High Wind History (NOAA NCElI, 2020)

Location Date Mag. (knots) Injuries Property Damage
Danville 9/27/1998 51 0 $0
Danville 5/24/1999 N/A 0 $5,000.00
Danville 6/7/1999 N/A 0 $1,000.00
Danville 7/9/1999 N/A 0 $10,000.00
Danville 8/14/1999 N/A 0 $10,000.00
Danville 9/30/1999 NIA 0 $5,000.00
Danville 6/2/2000 N/A 0 $3,000.00
Danville 6/11/2000 N/A 0 $5,000.00
Danville 6/21/2000 N/A 0 $2,000.00

Washingtonville 6/20/2001 N/A 0 $1,000.00
Washingtonville 6/20/2001 N/A 0 $500,000.00
Exchange 8/19/2001 50 0 $0
Danville 3/9/2002 50 0 $0
Danville 4/28/2002 50 0 $0
Danville 7/21/2003 50 0 $0
Danville 5/26/2004 50 0 $0
Danville 5/27/2004 50 0 $0
Danville 6/17/2004 50 0 $0
Danville 6/17/2004 50 0 $0
Danville 7/27/2005 50 0 $0
Danville 11/6/2005 50 0 $0
Danville 4/24/2006 50 0 $0
Danville 12/1/2006 50 0 $0
Mansdale 6/8/2007 50 0 $0
Mansdale 6/27/2007 50 0 $0
New Columbia 6/27/2007 50 0 $0
Danville 6/27/2007 50 0 $0
Paxinos 8/25/2007 52 0 $40,000.00
Mansdale 9/30/2010 50 0 $5,000.00
Washingtonville 4/26/2011 50 0 $5,000.00
Danville 5/27/2012 50 0 $5,000.00
Danville 6/22/2012 50 0 $5,000.00
Danville 4/19/2013 50 0 $5,000.00
Danville 7/3/2014 50 0 $1,000.00
Danville 7/13/2014 50 0 $1,000.00
Exchange 2/24/2016 50 0 $0
Mooresburg 7/24/2017 52 0 $8,000.00
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Montour County High Wind History (NOAA NCElI, 2020)

Location Date Mag. (knots) Injuries Property Damage
Danville 7/24/2017 52 0 $4,000.00
Danville 8/4/2017 52 0 $0
Danville 8/19/2017 52 0 $1,000.00

Ridgeville 8/19/2017 52 0 $1,000.00
Danville 5/15/2018 70 0 $10,000.00
Danville 5/15/2018 70 0 $10,000.00
Danville 5/15/2018 78 0 $0
Danville 6/18/2018 52 0 $2,000.00

Limestoneville 4/14/2019 91 0 $300,000.00
Washingtonville 8/2/2019 52 0 $1,000.00

Schuyler 5/29/2020 43 0 $1,000.00

Totals 74 events 5 $997,000.00
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Figure 30- Past Tornado Occurrences

Past Tornado Occurrences
Montour County
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4.3.9.4 Future Occurrence

According to the National Weather Service, the Commonwealth of Pennsylvania has an annual average of
ten tornadoes with two related deaths. While the chanbeing) hit by a devastating tornado in Montour
County is slim, the damage that results when the tornado arrives can be catastrophi®. tamaéo with

a 0.019% annual probability of occurring can carry wind velocities of 200 mph, resulting in a foreesof
than 100 pounds per square foot of surface area.
buildings. The number of windstorms and tornadoes occurring in the county is expected to remain constant.
As the count y 0 sstpgoop and ad résidamtialaedrcommercia 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 onatmedgfor long distances, especially in

areas of the county with hilly terrain. 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 higher. According to FEMA,
there is high probability (~92%) each year that Montour County will experience windshapd577 mph;

however, there is under a 10% chance of winds ofmp8 - 118 mph and the risk declines even more
dramatically as higher wind speeds are calculated. Giimbar of days when tornadoes occur in the United

States has decreased; however, there has been an increase in tornado activity on those days. The tornado
season has also been lengthening, with the season starting earlier than it has historically. Rierimsyjva

for example, a record number of tornados in April and May 2019 compared to any other April or May on
record.

Based on historical incidents between 1950 and 2006, there are three zones in Pennsylvania that experience
<1,1to 4, and 5to 10, F34Fand F5 tornadoes per 3,700 square miles. Communities in Montour County,

as shown in th&igure 31 - Tornado Activity in Montour Countyelow, are expected to have less than one
tornado annually.
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Figure 31- Tornado Activity m Montour County

Tornado Activity Pennsylvania (1950 - 2006)
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4.3.95 Vulnerability Assessment

Tornadoes can occur at any time of the year, though they are more likely during peak months, which are
during the summer for the northern part of the United States. Tornadoes are most likely betveeen 3

p.m. and 9 p.m. but have been known to occur at all hours of the day or night. While the frequency of
windstorms and minor tornadoes is expected to remain relatively constant, vulnerability increases in more
densely developed areas. Factors itingiact the amount of damage caused by a tornado are the strength of
the tornado, the time of day and the area of impact. Usually, such distinct funnel clouds are localized phe-
nomena impacting a small area; however, the high winds of tornadoes make thaefrthenaost destruc-

tive natural hazards. There can be many secondary impacts of tornadoes and windstorms, including trans-
portation accidents, hazardous material spills, flooding, and power outages. A proper warning system is
vital for the public to be imfrmed of what to do and where to go.

Dangers that accompany thunderstorms which can produce tornadoes:

9 Flash floods with 146 deaths annually nationwide
9 Lightningi 75- 100 deaths annually nationwide
1 Damaging straightine windsi reaching 140 mph winspeed

Prepared by MCM Consulting Group, Inc. Page - 107



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

1 Large haili can reach the size of a grapefruit and causes several $100 million in damages annually
to property and crops.

Since highwind incidents may affect the enticeunty, it is important to identify specific critical facilities

and assetiat are most vulnerable to the hazard. Critical facilities are highly vulnerable to high windstorms.
While many severe storms can cause exterior damage to structures, tornadoes can also completely destroy
structures, along with their surrounding infrastase, abruptly halting operations. Tornadoes are often
accompanied by severe storms which can be threatening to critical facilities within the county. Many critical
facilities are particularly vulnerable to power outages which can leave facilities fuastippotentially
crippling infrastructure supporting the popul ati ol
citizens and their possessions are often left at the will of the storm. The elderly and desathladn

English speaking régents are at risk when faced with tornadoes. Without assistance to evacuate or diffi-
culty understanding public information, they may be unable to prepare themselves or their homes and other
possessions to safely weather the st@uoe to their lightweighnd often unanchored design, commercial
trailers and mobile homes are also extremely vulnerable to high winds/tornadoes and will generally sustain
the most damage. These structures represenabpercentage of the occupied structures withircthanty.

Locations of mobile home parks in Montour County can be fouiiclinle 40i Vulnerable Mobile Homes

in Montour County

Table40- Vulnerable Mobile Homes in Montour County

Vulnerable Mobile Homes in Montour County

Municipality Number of Mobile Homes Location
Danville Borough 47 Fisher Ct.
Derry Township 117 Blue Springs Ter.
Cooper Township 48 Pepper Hills Dr.
Cooper Township 6 Canary Dr.
Cooper Township 53 Adams Dr.
Cooper Township 5 Office Dr.

Thelocal economy is also vulnerable due to possibility of being crippled by tornadoes and windstorms and
their secondary effects when buildings and supporting infrastructure are destroyed in the storm. Power
outages can create work stoppages while transjportatcidents and road closures can limit the transpor-
tation of goods and servicekdditionally, flooding cannot be discounted as it can destroy the physical
structures, merchandise, and equipment essential for business operation. In the case of haarikius

spills caused by windstorms, the local environment can also be negatively impacted, requiring extensive
clearrup, and mitigation efforts.

4.3.10. Wildfire
4.3101 Location and Extent

The most prevalent causes of devastating wildfires are droughts, lightning strikes, arson, human careless-
ness, and in rare circumstances, spontaneous combustion. Most fires in Pennsylvania are caused by anthro-
pogenic fires such as debris burns thatspeeadd get out of control . A fire,
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 busipéssedirent. While wild-

fires are a natural and essential part of many native Pennsylvania ecosystems (e.qg., pitsbrpmeak
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
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forests where they can spread rapidly by feeding off of vegetative fuels. Wildfires are most prevalent under
prolonged dry and hot spells, or generally drought conditioms.gfFeatest potential for wildfires (83% of

all Pennsylvania wildfires) occur in the spring months of March, April, and May, and the autumn months
of October and November. 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 32i Seasonal Wildlife Percentaglows the wildfire percentage occurrence during
each month occurring in Pennsylvania.

Because half of Montour County is covered by farmland, the potential geographic extent of wildfire in
Montour is quite high. Under dry conditions or droughts, wildfires have the potential to burn forests as well
as croplands. The greatest potential for fwiés is in the spring months of March, April, and May, and the
autumn months of October and November. In the spring, bare trees allow sunlight to reach the forest floor,
drying fallen leaves and other ground debris. In the fall, dried leaves are al$or fiilds. Ninetyeight

percent of wildfires in Pennsylvania are caused by people, most frequently by debris burns (DCNR, 2019).

For recreational enjoyment, the county boasts several local parks and three natural areas (Montour Preserve,
Hopewell Park antHess Recreation Area) that include a series of trail systerhst risk for wildfire.

4.3.10.2 Range and Magnitude

Figure 32 - Seasonal Wildfire Percentage

Percentage of Wildfires occurring each month.  Forested areas, croplands and properties that are iat the
terface 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
such as power outages may result. Other negative impacts
of wildfires includekilling people, livestock, fish and wild-

life and destroying valuable property, timber, forage, recre-
ational and scenic values. Wildfires can also cause severe
erosion, silting of stream beds and reservoirs, and flooding
due to a loss of ground cover.
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Almost all of the wildland fires in the county occur in re-

YN mote areas or areas away from residential structures. Unlike

: the wildland fires that occur in other parts of the country and
JFMAMIJASOND - -
affect vast areas of land and residential areas, most of the

fires in MontourCounty are contained before they cause any damage or extensive property loss. However,
the county recognizes that wildfires of some magnitude will continue to occur in Montour County, and will
have more devastating effects if development in or aroundatineah areas increases.

The United States Forest Service utilizes the Forest Fire Assessment System to classify the dangers of
wildfire. Table 411 Wildland Fire Assessment Systilantifies each threat classification and provides a
description of the leve
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Table41 - Wildland Fire Assessment System

Wildland Fire Assessment SystenfU.S. Forest Service)

Rank Description

Fuels do not ignite readily from small firebrands athoughamore intenseheat source, such
aslightning, may start firesin duff or punky wood. Fresin open cured gras$ands may burn
fredy afew hours after rain, but woods fires spread $owly by creeping or smoldering and
burnin irregular fingers. Thereis little danger of spatting.

Fires can gtart from most accidental causes, but with the exception of lightning firesin some
areas, the number of gtartsis generally low. Firesin open cured grassards will burn briskly
and preadrapidly on windy days. Timber fires spread $owly to moderately fad. The aver-
age fire is of moderate intensity, dthough heavy concentrations of fuel, espedaly draped
fuel, may burn hot. Short-distance gotting may occur but is not persigent. Fires are not
likely to become serious anccontrol is relatively easy.

All fine deadfued s ignite readily, andfires gart easiy from mogt causes. Unatended brush
andcampfires are likely to escape. Fires spread rapidly and slort-distance spotting is com-

High (H) mon. High intengity burning may develop on dopes or in concentrationsof fine fuels. Fres
may become serious andtheir control difficult unlessthey are attacked successfully while
amall.

Fires gart easly from all causes and, immediately after ignition, goreadrapidly and ircrease
Very High quickly in intensity. Spat fires are aconstantdanger. Firesburningin light fuels may quickly

develop high intendty characteristics such aslong-distance gotting and fire whirlwinds
when they burn into heavier fuels.
Fires start quickly, spread furioudy, andburn intensely. All fires are potentially serious.
Development into high intensity burning will usudly be faster andoccur from small er fires
thanin thevery high fire danger class.Direct attack is rarely possble andmay be dangerous
(E) except immediately after ignition. Fires that develop headway in heavy dashor in conifer
stands may be unmanageable while the extreme burning condition lags. Under thesecondi-
tionstheonly effective and sde control action is on the flarks until theweather changes or
thefuel supply lesens.

Extreme

4.3.10.3 Past Occurrence

The State Department of Natural Resources (DCNR) has an extensive history of reported wildfires in its

state forestry system and districts. Historically, Montour County experiences only a small number of these
types of fires annually with all fires beinglatively small. However, due to the many acres of farmland

and open space in the county, under the right conditions the potential exists for a significant wildfire. Mon-
tour County lies entirely within t hRureMofFerestry. For e s
This district encompasses Northumberland, Montour, Columbia, Luzerne, and Sullivan counties. In 2019,
there wereseventythreetotal fires in District 18 that were responsible for destroying 51.3 acres.

District 18 reports the followingeventeetyear wildfire summary, which indicates wide fluctuations be-
tween years, and no observed downward or upward trend:

In 2019, there were sevenrtlyree wildfires burning 51.3 acres.

In 2017, there were severiye wildfires burning 334.6 acres.

In 2017, there were 143 wildfires burning 135.2 acres.

In 2015, there wer#28 wildfires burning 2,070.7 acres, nearly half of all acreage by wildfire
in the commonwealth.

1
1
1
1
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In 2014, there were 122 wildfires burning 216.3 acres.

In 2013, there were 134 wildés burning 111.2 acres.

In 2012, there were 150 wildfires burning 502.6 acres.

In 2011, there were fortgne wildfires burning 41.2 acres.
In 2010, there were ninefpur wildfires burning 128.7 acres.
In 2009, there were 112 wildfires burning &es.

In 2008, there were 143 wildfires burning 498.2 acres.

In 2007, there were 104 wildfires burning 20.9 acres.

In 2006, there were 157 wildfires burning 1,555.5 acres.
In 2005, there were 135 wildfires burning 447.3 acres.

In 2004, there was fortfiv e wildfires burning 43.9 acres.

In 2003, there were sixigine wildfires burning 190.7 acres.

=4 =4 -8 -8 -8 88 _8_9_9_9_9

Far and away, the primary cause of the wildfires
at the following link:

http://www.docs.dcnr.pa.gov/cs/groups/public/documents/document/dcnr_20033433.pdf

In recent years, the number of prescribed burns in Pennsylvania has been increasing. This corresponds to
an embrace of the need for fire in many natural ecosystems and management strategies for reducing vul-
nerability to wildfire; it also improves hunting opportunities. In July 2020 there were dozens of prescribed
burns in State Game Lands at the time of théngrof this plan, but only one on Game Lands in Montour
County was listed (PA Prescribed Fire Council, 2020).

4.3.10.4 Future Occurrence

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

County Emergency Management Agency coordinates cewidly burn bans when the conditions are ideal

for wildfires. Public information and press releases are issued to help decrease the risk of a major fire and
may reduce the possibility of futucecurrences. The Montour County Emergency Management Agency
disseminates all red flag warnings.

Climate change is expected to bring an elongated wildfire season and more intense-andiogdfires
(Pechony & Shindell, 2010). Unfortunately, in some oagiof the United States, this is not a hypothetical,

but a devastating reality Northern California has experienced unprecedentedly devastating wildfires in
2017, 2018, 2019 and 2020, and the fires are thought to be burning faster and hotter duentogworse
drought conditions caused by climate change (Cvijanovic et al., 2017). Wildfire conditions in Pennsylvania
are not nearly as severe as in Northern California currently, but the intensification is a signal that the
changes brought by climate change @ao¢ to be ignored. 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).

4.3.10.5 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
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drought, wildfires can be devastaginThe highest risk for wildfires in Pennsylvania occurs during the
spring (MarciiMay) and fall (OctobéM™November) months and 9®of all wildfires in Pennsylvania are
caused by people (DCNR). Firefighters and other first responders can encouxtibeedigning situations

due to forest fires. 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 Statestidepaof Agriculture

Forest Service effort in 2015 that used data from 483D to develop a robust dataset that relates housing
density and vegetative density. The dataset provides a way to help identify locations where larger numbers
of humans are livig in or near natural areas that could be at risk in the event of a wildfire. The WUI defines
two types of communitie$ interface and intermix: intermix WUI refers to areas where housing and
wildland vegetation intermingle, and interface WUI refers t@asmhere housing is in the vicinity of a

large area of dense wildland vegetation (Martinuzzi et al., 2015). The WUI was the-dastasg land

use type in the United States between 1990 and 2010. Factors behind the growth include population shifts,
exparsions of cities into wildlands, and new vegetation growth. The primary cause has been migration of
people, not vegetation growth.

Pennsylvania is among the states with the largest area of WUI and the most housing units in a WUI desig-
nated area. Pennsylvans desire the proximity of natural beauty in their daily lives, and the growth in
WUI housing noted above showshkigure 347 Wildland Urban Interfaceshows the total Montour County
addressable structures and critical facilities that are located im acgcent to or among state game lands,

state parks, state forests and local parks and other locations designated by the Wildland Urban Interface.
Wildfire hazard is defined based on conditions that affect wildfire ignition and/or behavior such as fuel,
topography, and local weather. Cells in the chart that have a zero numerical entry had zero vulnerable
addressable structures or critical facilities according to this analysis at that time. The many addressable
structures in the Wildland Urban Interfacaldntermix zone are broken up by assessed parcel useicodes
the Aothero | and use is comprised of I ndustri al, ,
ity, Natural Resources, and other Land uses.

Several citations, including one from theSUDepartment of Agriculture Forest Service, indicate a better
data driven WUI model will be available soon; if available, that data will be included in the 2022 Montour
County Hazard Mitigation Plan Annual Update. As a complement to that upcomingrigatra, 32 Fire
Departments and Forested Aredmows the locations of fire departments in relative proximity (or lack
thereof) to natural areas which represent vast swatches of forests and farmland within the county.

There are five fire departments thatvées Montour County, a list of which can be seen in TdBe155
of the Emergency Servicgwofile. Each fire department conducts its own schedule-bbirse training
sessions for its members.

However, the likelihood that fire services will failisare t hr ea't to county commu
communities have already experienced the unfortunate fact that services have failed. It is recommended
that each municipality assess their own vulnerabilities by maintaining and building a relationshipiwvith the

local providers to make the determination and begin to plan accordingly if a local service were to shut down

its operation. The statistics, response times and call times associated with all units dispatched are easily
obtainable from the local-9-1 certer.

These departments must be supported to create and or discover new ways to not only recruit but to retain
volunteers. If left unattended, the issues will continue and the lack of response will grow, leaving the com-
munity more vulnerable to loss ofdifand loss of property to the threat of wildfire.

Prepared by MCM Consulting Group, Inc. Page - 112



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

At the time of this writing, it is possible the continuing or resurgent COlApandemic will impact the
availability of firefighters, too.

It is recommended that the entire community be educated oetpetpal needs associated with providing
these services. In addition, continued efforts to inform the state legislature could prove to be paramount in
assuring these services remain in operation into the future. At the time of the writing of thisflplay, a

of bills had been introduced in both the House of Representatives and the Senate as a resulfazra two
study initiated by Senate Resolution 6 (SR 6). The final report can be founchtiprépehsc.org/wp
content/uploads/2014/05/SRRREPORTFFINAL.pdf
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Figure 33 - Fire Departments and Forested Areas
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Figure 34 - Wildland Urban Interface Locations
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4.3.11. Winter Storms
43.11.1 Location and Extent

There is an average of thirfive winter weather events that impact Pennsylvania each year. Such winter
storms are regional events, so each counBeimsylvania shares these hazards; however, the northern tier,
western counties and mountainous regions generally experience storms more frequently and with a greater
severity due to lake effects and geographic influence. Within Montour County thereiat®na in the

average amount of snowfall that is received throughout the county because of differences in terrain; higher
elevations experience greater snowfalls than ldwieg areas.

On occasion Montour County can be affected by a Nor'easter, degendiits track. A Nor'easter is a

storm characterized by a central lpressure area that deepens dramatically as it moves northward along
the U.S. East Coast. The name came from the strong northeast winds that precede and accompany the storm
as it passesver New England. Nor'easters are notorious for producing heavy snow in the Central and
Northeastern Mountains (including the Alleghenies), but typically make lighter snow (or even no snow) for
counties in the west. Nor'easters will ordinarily produceavyewet snow. There is usually a fairly con-
sistent demarcation between rain, mixed precipitation, and snow which moves along with the storm and
generally parallel to the track of the surface low. The demarcation typically pivots with the storm as the
tradk changes direction. The mixed precipitation and rainfall are generated when warmer marine air is
pulled into the storm. The heaviest snow in a Nor'easter falls to the north and west of the track of the surface
low (NWS).

4.3.11.2 Range of Magnitude

Winter storms consist of cold temperatures, heavy snow or ice and sometimes strong winds. Descriptions
of types of winter storms can be foundTiable42 - Winter Weather EventdMontour County generally
experiences one or more significant winter storms eaah Jle storms come in the form of snow, freezing

rain, and suzero temperatures lasting for several days. Winter storms have caused power failures, loss of
communications networks, road closings, disruption of EMS and fire response capabilities andflosse
water supplies throughout the county.

Power outages, sometimes caused by large amounts of snow or ice weighing on and breaking power lines,
can result in a loss of heat for residential customers, potentially posing a threat to human life.

Long cold splls can cause rivers and lakes to freeze over. A subsequent thaw and rise in the water level
break the ice into large chunks and can result in ice jams when the ice begins to flow. The ice jams can act
as dams and result in flooding. Environmental impaften include damage to shrubbery and trees due to
heavy snow loading, ice builgp and/or high winds which can break limbs or even bring down large trees.
While gradual melting of snow and ice provides excellent groundwater recharge, high tempei&ures fo

ing a heavy snowfall can cause rapid surface water runoff and severe fldeidiumg 35 - Pennsylvania

Annual Snowfall 1982010shows mean annual snowfall in Montour County to be between-tmgyand

forty inches, with a norm of thirtfive inches.Table44 - Recent Annual Snowfall by Snow Stasamma-

rizes annual snowfall accumulation for recent years not covefgdune 35- Pennsylvania Annual Snow-

fall 1981-2020as recorded in the weather station at Danviligble 437 Monthly Snowfall Averagshows

the average amount of snowfall per month in Montour County.
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Table42 - Winter Weather Events

Winter Weather Events

Weather Event

Classification

Heavy Snowstorm

Accumulations of four inches or more irsia-hour period, or six inches or more i
a twelvehour period.

Sleet Storm

Significant accumulations of solid pellets which form from the freezing of
raindrops or partially melted snowflakes causing slippery surfaces posing haz
to pedestrians and motorists.

Ice Storm

Significant accumulations of rain or drizzle freezing on objects (trees, power li
roadways, etc.) as it strikes them, causing slippery surfaces and damage fron
sheer weight of ice accumulation.

Blizzard

Wind velocity of 35 miles per hour or more, temperatures below freezing, con
able blowing snow with visibility frequently below otwgiarter mile prevailing
over an extended period of time.

Severe Blizzard

Wind velocity of 45 miles per hourgmperatures of 10 degrees Fahrenheit or
lower, a high density of blowing snow with visibility frequently measured in feg
prevailing over an extended period time.

Table43 - Monthly Snowfall Average

Monthly Snowfall Average (NOAA, 2020)
Month Danville
July 0.00
August 0.00
September 0.00
October 0.10
November 0.60
December 5.00
January 10. 40
February 7.00
March 5.10
April 0.70
May 0.00
June 0.00
Annual 28. 90
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Table44 - Recent Annual Snowfall by Snow Station

20102011 35. 40
2011-2012 Minimal
20122013 Minimal
20132014 Minimal
20142015 Minimal
20152016 Minimal
20162017 Minimal
20172018 Minimal
20182019 Minimal
20192020 Minimal
20202021 Not available

Figure 35 - Pennsylvania Annual Snowfall 192010
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4.3.11.3 Past Occurrence

Winter stormsoccur on the average of three times a year in Montour Coimndanuary 1996, a series of
severe winter storms with 2@nd 24inch accumulated snow depths across the Commonwealth was fol-
lowed by 50 to 60-degree temperatures resulting in rapid melting) flooding.

Anot her severe winter event i n tihe94 wherutmetstptdwas hi st o
hit by a series of protracted winter storms. The severity and nature of these storms combined with accom-
panying recorebreaking frigid tempetures posed a major threat to the lives, safety andbeily of
Commonwealth residents and caused major disruptions to the activities of schools, businesses, hospitals,
and nursing homes. One of these devastating winter storms occurred in early 188dawith record

snowfall depths in many areas of the commonwealth, strong winds and sleet/freezing rains. Numerous
stormrelated power outages were reported and as many as 600,000 residents were without electricity, in
some cases for several days atreeti A ravaging ice storm followed which closed major arterial roads and
downed many trees and power lines. Utility crews from adbe¢e area were called to assist in power
restoration repairs. Officials from PPL Corporation stated that this was thiewimter storm in the history

of the company related damageepair costs exceeded $5,000,000. Serious and sporadic power supply
outages continued through midnuary in many locations due to record cold temperatures. The entire Penn-
sylvaniaNew JerseyMaryland grid and its partners in the District of Columbia, New York and Virginia
experienced 130 minute rolling blackouts, threatening the lives of people and the safety of the facilities

in which they resided. Power and fuel shortages affecting Penniylaad the East Coast power grid
system required the Governor to recommend power conservation measures be taken by all commercial,
residential, and industrial power consumers. The record cold conditions (with temperatures a8 lbvweak )
resulted in nummus watemmain breaks and interruptions of service to thousands of municipal and city
water customers throughout the Commonwealth. The extreme cold in conjunction with accumulations of
frozen precipitation resulted in acute shortages of road salt. Twerkesdispatched to haul salt from New

York to expedite deliveries to Pennsylvania Department of Transportation storage sites.

The year priocaltbd 68untmyodos sbe CentHgurgg36- cl obbe
Storm of the Century TaitStorm Snowfall.

Figure 36 - Storm of the Century Total Storm Snowfall
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On March 1214, 1993, a massive storm system bore down on nearly half of the U.S. population. Causing
approximately $5.5 billion indamagé&9.9bi I | i on in 2020 doll ars), Ameri
it would become known, swept from the Deep South all the way up the East Coast. With a central pressure
usually found in Category 3 hurricanes, the storm spawned tornadoes and leftflomabtay, crippling

snow, and bonehilling cold in its wake. Of the more than 2&@ather and climate events with damages
exceeding $1 billiosincel980,t hi s st or m r emai ns ihntdrsgornctodate.t r yds mos

Montour County is vulnerable to an array of winter weathbis weather has the ability to close businesses,
close schools and block and damage roadways throughout the county. The history of major winter storms
in Montour County sinc&986 is outlined iTable 451 Winter Weather Occurrences.

Table45 - Winter Weather Occurrences

Winter Weather Occurrences
DATE EVENT
1/26/1986 Heavy Snow
02/07/1986 Heavy Snow
1/1/1987 Heavy Snow
1/19/1987 Heavy Snow
11/11/1987 Heavy Snow
1/25/1988 Heavy Snow
1/20/1990 Snow and Ice Storm
1/29/1990 Heavy Snow
12/27/1990 Heavy Snow
1/11/1991 Snow/Freezing Rain
12/10/1992 Heavy Snow
01/01/1994 Extreme Cold/Snow
01/04/1994 Heavy Snow
01/07/1994 Ice Storm
01/14/1994 Heavy Snow/Extreme Cold
01/17/1994 Heavy Snow
01/27/1994 Ice
04/19/1994 Extreme Cold
12/19/2000 Heavy Snow
01/20/2001 Heavy Snow
03/4/2001 Heavy Snow
01/06/2002 Heavy Snow
12/05/2002 Heavy Snow
12/10/2002 Ice Storm
12/25/2002 HeavySnow
01/05/2005 Winter Storm
01/02/2003 Heavy Snow
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DATE EVENT
02/16/2003 Heavy Snow
01/27/2004 Heavy Snow
02/03/2004 Heavy Snow
02/06/2004 Ice Storm
03/16/2004 Heavy Snow
03/19/2004 Heavy Snow
12/09/2005 Heavy Snow
12/16/2005 Winter Storm
02/13/2007 Winter Storm
03/16/2007 Heavy Snow
02/01/2008 Winter Storm
02/12/2008 Ice Storm
12/19/2008 Winter Storm
01/06/2009 Ice Storm
01/27/2009 Winter Storm
02/09/2010 Winter Storm
02/25/2010 Winter Storm
02/01/2011 Winter Storm
03/06/2011 Heavy Snow
10/29/2011 Heavy Snow
12/14/2013 Winter Storm
02/04/2014 Winter Storm
02/13/2014 Heavy Snow
11/25/2014 Heavy Snow
01/22/2016 Winter Storm
02/08/2017 Winter Storm
03/13/2017 Winter Storm
11/15/2018 Winter Storm
02/20/2019 Winter Storm
12/17/2019 Heavy Snow

4.3.11.4 Future Occurrence

There is a high probability of winter weather and winter storms occurring in Montour County, with expected
annual events across most of the commonwealth. An analysis pash@ccurrences indicates that this
trend will continue annually in the future.

Meanwhile, climate change is expected to bring changes to the future of winter storms impacting Pennsyl-
vania. Climate scientists believe that extreme winter storms are expeaiecur more frequently there

have been about twice as many extreme snow events in the United States in the latter half oktiterg0

as occurred in the first half (NOAA, 2018). This uptick is caused in part by hilgaenormal ocean
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surface émperatures that result in an increased source of moisture for storms that develop over the Atlantic
Ocean. Conditions for severe winter storms are particularly heightened in the eastern United States due to
changes in atmospheric circulation patterns ediy higher temperatures and melting Arctic sea ice (Fran-

cis & Vavrus, 2012). Winters in 2000 and 2001 were mild in Pennsylvania and led tolgq@itiginder-

storms during the winter months rather than snowstorms. Such thunderstorms can be followdd by co
fronts and winter storms resulting in temperature
temperatures, more precipitation is expected to fall as rain rather than snow, and data from NOAA show
that Montour County has experienced a sigaiit decrease in the amount of snowfall relative to the amount

of rainfall, with a change 6fL0% to-20% from 1949 to 2016 (NOAA, 2016; PA HMP, 2018). Even though
average temperatures are expected to be higher overall and there are expected to k&rdaveecad

days, those that do occur are expected to reach reettidg low temperatures more frequently (Vose et

al., 2017).

Winter storms are a regular, annual occurrence in Montour County and should be considered highly likely.
Approximately thirtyfive winter storm events occur across Pennsylvania annually and abefouivware
estimated to impact Montour County each year (NOAA, 2020).

4.3.11.5 Vulnerability Assessment

Based on the information available, all communities in Montour County are edlyezrjually vulnerable
to the direct impacts of winter storms. Residents of the more rural areas of the county may be more suscep-
tible to the vulnerability of delayed emergency medical assistance.

Because of the frequency of winter storms, strategies tiese developed to respond these events. Snow
removal and utility repair equipment is present to respond to typical events. The use of auxiliary heat and
electricity supplies such as wood burning stoves, kerosene heaters and gasoline power generatrs reduc
the vulnerability of humans to extreme cold temperatures commonly associated with winter storms but can
increase their vulnerability to other hazards. People residing in structures lacking adequate equipment to
protect against cold temperatures or digant snow and ice are more vulnerable to winter storm events.
Even for communities that are prepared to respond to winter storms, severe events involving snow accu-
mulations that exceed six or more inches in a twhlwar period can cause a large numbfdradfic acci-

dents, interrupt power supply and communications, and cause the failure of inadequately designed and/or
maintained roof systems.

Icy and snowcovered roads often result in increases in traffic incidents. Residentsnodtimainous and

more rural areas of the county may be more susceptible during severe storms, especially when emergency
medi cal assistance is required due to the |l ocatior
removal, road and infrastriure repair and other secondary effects impart a great strain on the budgets and
material resources of local municipalities.

Even for communities that are prepared to respond to winter storms, severe events involving snow accu-
mulations that exceed six orame inches in a twelvkour period can cause a large number of traffic acci-
dents, strand motorists due to snow drifts, interrupt power supply and communications, and cause the failure
of inadequately designed and/or maintained roof systems. Similantoltiezability assessment discussion

for tornados and severe wind, vulnerability to the effects of winter storms on buildings is dependent on the
age of the building, construction material used and condition of the structure. Unfortunately, no compre-
hensivedatabase of these variables could be identified for Montour County.
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4.3.12. Civil Disturbance
4.3.12.1 Location and Extent

Civil disturbance is described as acts of violence and disorder detrimental to the public law and order. It
includes acts such a®ts, acts of violence, insurrections, and unlawful obstructions or assemi@agkes.
disturbance events have not been frequent occurrences throughout the history of the Commonwealth, how-
ever when they occur, they can cause significant property damagg,and even loss of life. The scale

and scope of civil disturbance events varies widely. Government facilities, local landmarks, prisons, and
universities are common sites where crowds and mobs may gather. Riots and violence happen when crowds
gatherad people feed on one anotherds excitement, an
are ignited, it does not take long to spread through a crowd.

4.3.12.2 Range of Magnitude

Civil disturbances can take the form of small gatherings oe lgrgups blocking or impeding access to a
building or disrupting normal activities by generating noise and intimidating people. They can range from
a peaceful siin to a fulkscale riot, in which a mob destroys property and terrorizes individuals. Eiten in
more passive forms, a group that blocks roadways, sidewalks, or buildings interferes with public order.
There are two types of large gatherings typically associated with civil disturbances: a crowd and a mob. A
crowd may be defined as a casual, terapocollection of people without a strong, cohesive relationship.
Crowds can be classified into four categories:

9 Casual Crowd: A casual crowd is merely a group of people who happen to be in the same place
at the same time. Violent conduct does not occur.

1 Cohesive Crowd:A cohesive crowd consists of members who are involved in some type of unified
behavior. Members of this group are involved in some type of common activity, such as worship-
ing, dancing, or watching a sporting event. Although they may héatesi@internal discipline, they
require substantial provocation to arouse to action.

1 Expressive Crowd: An expressive crowd is one held together by a common commitment or pur-
pose. Although they may not be formally organized, they are assembled as asi@xmfesom-
mon sentiment or frustration. Members wish to be seen as a formidable influence. One of the best
examples of this type is a group assembled to protest.

1 Aggressive Crowd:An aggressive crowd is comprised of individuals who have assembled for a
specific purpose. This crowd often has leaders who attempt to arouse the members or motivate
them to action. Members are noisy and threatening and will taunt authorities. They may be more
impulsive and emotional and require only minimal stimulation to araiotence. Examples of this
type of crowd could include demonstrator and strikers, though not all demonstrators and strikers
are aggressive.

A mob can be defined as a large disorderly crowd or throng. Mobs are usually emotional, loud, tumultuous,
violent, and lawless. Like crowds, mobs have different levels of commitment and can be classified into four
categories:

1 Aggressive Mob:An aggressive mob is one that attacks, riots, and terrorizes. The object of vio-
lence may be a person, property, or both. An aggressive mob is distinguished from an aggressive
crowd only by lawless activity. Examples of aggressive mobs are the inmatemuolsons and
jails, mobs that act out their frustrations after political defeat, or violent mobs at political protests
or rallies.
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1 Escape Mob:An escape mob is attempting to flee from something such as a fire, bomb, flood, or
other catastrophe. Memberkascape mobs are generally difficult to control and can be character-
ized by unreasonable terror.

1 Acquisitive Mob: An acquisitive mob is one motivated by a desire to acquire something. Riots
caused by other factors often turn into looting sprees. Thisexploits a lack of control by au-
thorities in safeguarding property.

1 Expressive Mob:An expressive mob is one that expresses fervor or revelry following some sport-
ing event, religious activity, or celebration. Members experience a release -oijppemiotios in
highly charged situations.

In the event of significant civil disorder, local government operations and the delivery of services in the
community may experience shaerm disruptions. The greatest secondary effect is the impact on the eco-
nomic and financial conditions of the affected community, particularly in relation to the property, facilities,
and infrastructure damaged because of the disturbance. More serious acts of vandalism may result in limited
power failure or hazardous material spills, legdto a possible public health emergency. Altered traffic
patterns may increase the probability of a transportation accident.

Some common causes of civil disorder or unrest are:

9 Reaction to court decisions
9 Political motivations

9 Terrorism and foreign agitors
9 Natural disasters

1 Financial collapse

4.3.12.3 Past Occurrences

There have not been any major civil disturbances in Montour County.

4.3.12.4 Future Occurrence

While unlikely, civil disturbances may occur in Montour County, and it is difficult to accurately predict the
probability of future occurrences over the letegm.

4.3.12.5 Vulnerability Assessment

All municipalities in Montour County could be vulneralite civil disturbance, however the anticipated
impact from such events is minimal. These events may be sparked for varying reasons and the seriousness
of the event may well be exacerbated by how authorities handle the crowd.

4.3.13. Dam and Levee Failure
4.3.13.1 Location and Extent
Dams

Dam failures most often occur during or after a massive rainfall, flooding, or spring thaws, sometimes with

little to no warning. Depending on the size of the water body where the dam is constructed, water contribu-
tions maycome from distant upstream locations. Water contributions may also come from dam failures in

adjoining counties, along the same riverine or water features.

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 that impoundcE&feet or more of water (an aefeot is
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equal to 325,851 gallons of water); it includésictures above 6 feet in height, where failure would poten-
tially cause damage downstream. The dams are cl as
cant , 0 or f+azawd damswequirihg efmarggrity action plans (EAPS). As listbe below

table, there are two dams in Montour County registered with the U.S. Army Corps of Engineers in the NID.
According to the NID, the Lake Chillisquaque Dam has an emergency action plan TBARY¥6T Mon-

tour County Dam Inventorgiisplays theriformation for the dams located within Montour County.

Table46 - Montour County Dam Inventory

Montour County Dam Inventory
Dam Name River Owner Year Drain- Hazard | EAP Com-

Name | Completed | age Area pleted
PPL

LakeChillisquaque | Chillisquaque| Montour 1971 5.6 H Yes
Creek LLC
PPL

Montour Ash Basin | Watershed | Montour 1971 0.2 L NR
No 1 Chillisquaque| LLC

SOURCE: NATIONAL INVENTORY OF DAMS

The RennsylvanieDepartment of Environment&8rotection (PA DEPYlefinesahiglhazar d dam as ¥
dam so | ocated as to endanger popul ated areas do
P.L.32, No. 15]. Highhazard dams receive two inspections eachiyeace by a professional enginesr

behalf of the owner and once by a PA DEP inspector (PA DEP, 2008).

Levees

Levee failures have the potential to place large numbers of people and properties at risk. Unlike dams,
levees are built parallel to a river or another body of water to proegiobulation and structures behind

it from risks of damage during flooding events (FEMA, 2008). Levees do not serve a purpose beyond flood
protection, unlike dams, which can serve to store water or generate energy in addition to protect areas from
flooding. The National Levee Database (NLD), like its counterpart of the NID, is maintained by the U.S.
Army Corps of Engineers and tracks levees across the United States. Montour County is home to three
levees, which are detailed irable 47- Montour County Lewe Inventorybelow. Figure 371 Montour

County Dams andeveesoffers a map view of the levees in the county.

All levee systems within Montour County are within Danville Borough. Danville Borough has a high level

of flood protection from threats posed bys§uehanna River, Mahoning Creek, and Sechler Run. The levee
protection system has been constructed in stages beginning in 1958 and improved several times since that
time. The system includes five reaches: Lower Susquehanna River, Upper Susquehanna&itat, H

Run Right Bank, Mahoning Creek Left Bank, and, the most recently constructed, Mahoning Right Bank.
All portions except for Mahoning Creek Right Bank are part of the U.S. Army Corps of Engineers (USACE)
inspection progranTable 471 Montour CountyLevee Inventorghows the levees that are part of the levee
protection system for Montour County.

In September of 2011, the community experienced extremely high creek and river levels due to heavy rains
from Tropical Storm Lee. Although there was nd¢eee breach of Mahoning Creek Right Bank sandbag

closure, the closure was not sufficient to manage the volume of water produced by the heavy rains. All
certified levee projects held despite the large volume of water. Nonetheless, subsequent to thiEM®ent,
requested inclusion of the eventoés data in an upc
levee certification report was completed on June 6, 2014 and submitted to FEMA on August 8, 2014.
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Table47 - Montour Couty Levee Inventory

Montour County Levee Inventory
Name System | Levee Miles | Leveed Area| Sponsors FEMA Accredita-
Type Square tion Rating
Miles
Danville - Lower Susque-| Levee | 2.676749084| 0.435719706| Borough of PAL
hanna/Mahoning Creek| System Danville
Danville - Mahoning Levee | 0.583054837| 0.072341863| Borough of PAL
Creek- Right Bank System Danville
Danville - Upper Susqueq{ Levee | 0.551137851| 0.046294581| Borough of PAL
hanna/Hospital RunLeft | System Danville
Bank

4.3.13.2 Range of Magnitude

Dam failures can pose a serious threat to communities located downstream from major dams. The impact
of a dam failure is dependent on the volume of water impounded by the dam and the amount of population
or assets located downstream. Catastrophic faiireesharacterized by the sudden, rapid, and uncontrolled
release of impounded water from a dammed impoundment or water Figdye 371 Montour County

Dams and Leveeshows the locations of dams within Montour County.

Dam failures may or may not leave egb time for evacuation of people and property, depending on their
abruptness. Seepages in earth dams usually develop gradually, and, if the embankment damage is detected
early, downhill residents have at least a few hours or days to evacuate. Failcoesrefe or masonry

dams tend to occur suddenly, sending a wall of water and debris down the valley quickly. Dam failures due
to the overtopping of a dam normally give sufficient lead time for evacuation.

Levees

Levee failures can be caused by a numbéaaibrs, and they can also cause catastrophic effects. Damage

to the area beyond a levee, if it fails, could be more significant than if the levee was not present (FEMA,
2008). Levees are designed to provide a specific level of protection, so flooding exeld overtop the

levees if these events exceeded the levee specifications. Additionally, levees can also fail if they are allowed
to decay or deteriorate. Regular maintenance of levees is chHigates 37, 38, and39show levees, levee
protection &eas, and critical infrastructure/functional needs facilities in Montour County.

A levee failure or breach causes flooding in landward areas adjacent to the structure. The failure of a levee
or other flood protection structure could be devastating, depgmdi the level of flooding for which the
structure is designed and the amount of landward development present. Large volumes of water may be
moving at high velocities, potentially causing severe damage to buildings, infrastructure, trees, and other
largeobijects. Levee failures are generally worse when they occur abruptly with little warning and result in
deep, fastmoving water through highly developed areas.

4.3.13.3 Past Occurrence
Dams

The National Performance of Dams (NPD) Program lists no occurrences of dam failure or major incidents
occurring at either of the two dams in Montour County.

Prepared by MCM Consulting Group, Inc. Page - 126



Montour County, Pennsylvania
202 1 Hazard Mitigation Plan

Levees

The National Levee Database (NLD) lists no occurrences of levee failure or major inoicantsng at
either of the three levees in Montour County.

4.3.13.4 Future Occurrence

Although dam and levee failures can occur at any time, given the right circumstances, the future occurrence
of dam or levee failures in the Montour County can be coresidanlikely.

The presence of structural integrity and inspection programs significantly reduces the potential for major
dam failure events to occur. The PA DEP inventories and regulates all dams that meet or exceed the fol-
lowing criteria (PA DEP, 2008):

1 Impound water from a drainage area of greater than 100 acres
1 Have a maximum water depth greater than 15 feet

1 Have a maximum storage capacity of 50 deet or greater

The construction, operation, maintenance, modification, and abandonment of daneiedeand moni-

tored by the PA DEP Division of Dam Safety. Dams are evaluated based on categories such as slope sta-
bility, undermining seepage, and spillway adequacy. Levees should also be inspected on a routine or peri-
odic basis to ensure continued maintesea

Additionally, most levees are designed to meet a specified level of flooding. While FEMA focuses on map-
ping levees that will reduce the risk of a 1% annual chance flood, other levees may be designed to protect
against smaller or larger floods.

4.3.135  Vulnerability Assessment

Property and populations located downstream from any dam or levee are vulnerable to dam and levee fail-
ures. The Pennsylvania Code (8105.91 Classification of dams and reservoirs) classifies both dams by size
and the amount of leof life and economic loss expected in a failure evieattle48 - Dam Classification

displays the dam classification. Although the size of a dam may result in varying impacts, the hazard po-
tential classification of category one dams is a more impontdatence indicator, since that will indicate

the level of potential substantial loss of life and excessive economic loss.
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Table48 - Dam Classification

Dam Classification

Class Impoundment Storage (Acieeet) Dam Height(Feet)
A Equal to or greater than 50,000 Equal to or greater than 100
Less than 50,000 but greater thg
B 1,000 Less than 100 but greater than 4
C Equal to or less than 1,000 Equal to or less than 40
Dam Damage Classification
Category Loss ofLife Economic Loss
1 Substantial Excessive
2 Few Appreciable
3 None Expected Minimal

Chillisquaque Dam:

The Chillisquaque Dam was built on the middle branch of Chillisquague Creek by Pennsylvania Power &
Light Co. in 1972. Thid65acrereservoir serves as a backup cooling water supply for the Montour Power
Plant. A failure of this dam could cause significdawnstream damage to several municipalities, including
Washingtonville.

The Chillisquaque Dam is%-foot high, 2,000foot-long earthen embankment dam, maintaining a normal
pool of 2,194 acrdeet of water with a maximum pool capacitydpdO0acrefeet The dam is located along

the Middle Brash of the Chillisquaque Creek, approximately 1.7 miles north of the Montour Electric Station
near Washingtonville, PA. There are fiftye addressable structures located withitrraile radius of the
ChillisquagueDam.

The Chillisquague Dam is inspected by PP&L at a minimum of once every three years. The inspection is
onsite visual inspection of the dam, the dambs sp
guestionable conditions are immediately repdiio PP&L Generation Technical Services and to the Divi-

sion of Dam Safety of the PA DEP. The most recent inspection of the Chillisquaque Dam was on September

8, 2017.

Ash Basin Dam:

The Ash Basin Dam is located in an unnamed tributary of the Chillisquaque @veakiles northeast of
Washington, PA. The dam is4®-foot high, 11,0006foot-long earthen embankment dam that maintains a
normal pool of 4.458 acieet of ash and water, Wwita maximum pool capacity of 5.315 feet. The ash basin
is partially closed with soil covering approximat&B0 acre®f thel50acres of storage. There are nineteen
addressable structures located withiraile radius of the Ash Basin Dam.

The Ash BasirDam is inspected by PP&L at a minimum of once every three years. The inspection is an
onsite visual inspection of the dam, the damdés spi
all questionable conditions are immediately reported to PP&he@ation Technical Services to the Divi-

sion of Dam Safety of the PA DEP. The most recent inspection of the Ash Basin Dam was on November

22, 2017.
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Because flooding is the most common secondary effect of dam failure and the primary effect of levee fail-
ure, if a failure is severe, a large amount of water will enter riverbeds and overflow the stream banks for
miles. A dam failure at Lake Chillisquaque Dam could cause a reduction in output from the Montour power
plant, due to the lack of available water fooliog. This reduction in output could result in a brownout or
partial utility failure.

Dam and levee failures may also cause significant environmental effects, as the resulting flood from a dam
failure is likely to disperse debris and hazardous mater@alsmstream that can damage local ecosystems.
Debris carried downstream can block roads, cause traffic accidents, disrupt traffic patterns, and delay the
delivery of essential services along major traffic corridors. Debris flow can also cause landslides alon
steep slopes and embankments. The economic and financial impact from damage and recovery can range
from minimal to severe, depending on the magnitude of damage and scale of failure.

Levees:

There are a large number of critical infrastructure and furadtioeeds facilities within the levee protection

area for the levees around Danville Borough in Montour CoUratlile 49 shows number of addressable
structures, critical infrastructure facilities, and functional needs facilities in the levee protectiofiharea
features included in the tables will be particularly vulnerable to levee failure because they are protected by
the system. Should the levee protection system fail, the outlined facilities would be vulnerable to flooding
from Mahoning Creek and the §uehanna River.

Table49 - Number of Vulnerable Structures within Leveed Areas

Number of Vulnerable Structures within Leveed Areas
Leveed Area Name Addressable Structures in Levee Area
Danvillei Mahoning Creek Right Bank 80
Danvillei Lower Susquehanna/Mahoning Creek 1056
Danvillei Upper Susquehanna/Hospital RuhB 1
Total 1137
Leveed Area Name Critical Infrastructure in Levee Area
Danvillei Mahoning Creek Right Bank 0
Danvillei Lower Susquehanna/Mahoning Creek 13
Danvillei Upper Susquehanna/Hospital RuhB 0
Total 13
LeveedArea Name Functional Needs in Levee Area
Danvillei Mahoning Creek Right Bank 2
Danvillei Lower Susquehanna/Mahoning Creek 6
Danvillei UpperSusquehanna/Hospital Rur.B 0
Total 8
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Figure 37 - Montour County Dams and Levees
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Figure 38 - Danville Borough Levee Flood Wall MajVithout Leveled Areas
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Figure 39 - Danville Borough Levee Flood Wall MajVith Leveed Areas
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