4.0 RISK ASSESSMENT

To reduce the potential for damage due to hazards, it is necessary to identify
hazards that may affect the county. Hazards that may affect Bucks County are
identified and defined in terms of location and geographic extent, magnitude of
impact, previous events, and likelihood of future occurrence. All information from
the previous plan has been included or updated in the 2026 Bucks County HMP
Update, unless otherwise indicated.

The HMPT reviewed all 37 hazards listed in PEMA’s Standard List of Hazards from
the Commonwealth of Pennsylvania’s All-Hazard Mitigation Planning Standard
Operating Guide (SOG) that might affect Bucks County in a PowerPoint presentation
during the first planning meeting. HMPT members were asked to complete the Risk
Evaluation form to review the impact of hazards currently addressed in the plan and
to select new hazards found to have an impact on Bucks County. Based on the
results of this survey, information from the 2019 Pennsylvania State HMP update,
and past disaster declarations, the HMPT determined that the 22 hazards identified
in the current plan were valid for the update. The HMPT, Special Districts, and the
Public were also given the opportunity to identify and prioritize concerns.

No new natural hazards were identified. Of the 16 natural hazards identified in the
Pennsylvania SOG, the Bucks County HMP includes all except coastal erosion and
invasive species. The Steering Committee reaffirmed, with input from the planning
process and risk assessment, that the existing 14 natural hazards reflect county
concerns. In the 2021 update, the HMPT identified three additional hazards —illegal
dumping, opioid addiction, and cyber terrorism — that are important to highlight as
possible hazards that may become a significant issue in the future. For the 2026
plan, the HMPSC decided to profile Substance Use Disorder and Cyber Terrorism.
As aresult, the 2026 plan includes 10 manmade hazard profiles.

For each identified hazard, the location, extent, potential magnitude, history of
events, and potential for future occurrence were reviewed and updated with new
information, where available. Following hazard profiling, a vulnerability assessment
was performed to identify the impact of natural hazard events on people, buildings,
infrastructure, and the community. Each natural hazard is discussed in terms of its
potentialimpact on individual communities in Bucks County, including the types of
parcels and critical facilities that may be at risk. The assessment allows the county
and its municipalities to focus mitigation efforts on areas most likely to be damaged

Hazards ldentify with
potential impacts to
Bucks County include:

Natural Hazards

Drought
Earthquake
Extreme
Temperature
Flood, Flash Flood,
Ice Jam

Hailstorm
Hurricane, Tropical
Storm, Nor’easter
Landslide,
Lightning Strike
Pandemic and
Infectious Disease
Radon Exposure
Subsidence,
Sinkhole

Tornado, Windstorm
Wildfire

Winter Storm

Human-made Hazards

Building and
Structure Collapse
Cyber Terrorism
Dam Failure
Environmental
Hazards (Gas and
Liquid Pipelines)
Environmental
Hazards (Hazardous
Materials Releases
Substance Use
Disorder

Terrorism
Transportation
Accident

Urban Fire and
Explosion

Utility Interruption

or most likely to require early response to a hazard event. Each hazard profile also identifies community lifelines that

may be affected by the associated natural hazards. The community lifelines are listed in Figure 2.6-1.
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4.2.1 Disaster Declarations

A federal disaster or emergency declaration is issued in response to a state request when an acute event exceeds
state and local capacity for response and recovery. Any hazard type that has necessitated federal assistance is
included in this hazard mitigation plan update. Table 4.2-1 identifies Presidential Major Disaster and Emergency
Declarations issued between 1953 through 2025 that have affected Bucks County. Additional declarations since

this plan was published can be found on the FEMA website.

Table 4.2-1 Presidential Disaster and Emergency Declarations affecting Bucks County (FEMA, 2025a).

4618
4506
3441
4267
3367
4099
3356
4030
3340
4025
3339
1649
1587
3235
1557
1383
1294
1120
1085
1093
1015
3105
400
340
312
206

September 10, 2021
March 30, 2020
March 13, 2020
March 23, 2016
February 6, 2014
January 10, 2013

October 29, 2012

September 12, 2011

September 8, 2011

September 3, 2011
August 29, 2011

June, 2006
April, 2005
September, 2005
September, 2004
June, 2001
September, 1999
June, 1996
January, 1996
January, 1996
January, 1994
March, 1993
July, 1973
June, 1972
September, 1971
August, 1965

Remnants of Hurricane Ida
COVID-19 Pandemic
COVID-19 Pandemic

Severe Winter Storm and Snowstorm
Severe Winter Storm
Hurricane Sandy
Hurricane Sandy
Tropical Storm Lee
Remnants of Tropical Storm Lee
Hurricane Irene
Hurricane Irene
Severe Storms, Flooding, and Mudslides
Severe Storms and Flooding
Proclamation of Emergency - Hurricane Katrina
Tropical Depression lvan
Flash Flood (Tropical Storm Allison)
Hurricane Floyd
Flooding
Severe Winter Storms
Flooding
Severe Winter Storms
Blizzard
Severe Storms and Flood
Flood (Tropical Storm Agnes)
Flood
Water Shortage (Drought)

In addition to these Presidentially declared events, 44 events warranted Gubernatorial Disaster Declarations or
Proclamations. Table 4.2-2 lists Gubernatorial Disaster Declarations or Proclamations that have been issued for
Bucks County between 1955 and 2025.
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Table 4.2-2 Gubernatorial Disaster Declarations or Proclamations Affecting Bucks County (PEMA, 2025a).

October 31, 2025
April 15,2021
February 1, 2021
December 15, 2020
May 30, 2020
March 6, 2020
January 18, 2019
August, 2018
March, 2018
January, 2018
March, 2017
March, 2017
January, 2016
August, 2015
January, 2015
February, 2014
February, 2014
February, 2014
January, 2014
June, 2013
October, 2012
April, 2012
August 2011 (amended September 2011)
January, 2011
February, 2010
April, 2007
February, 2007
February, 2007
April, 2007
September, 2006
September, 2005
February, 2002
August, 2000
July, 1999
September, 1995
November, 1980
January, 1978
February, 1978
February, 1974
February, 1972
January, 1966
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Proclamation of Disaster Emergency — SNAP Benefits
Proclamation of Disaster Emergency — Civil Disturbance
Proclamation of Disaster Emergency — Winter Weather
Proclamation of Disaster Emergency — Winter Weather
Proclamation of Disaster Emergency — Civil Disturbance
Proclamation of Disaster Emergency — Coronavirus (COVID-19)
Proclamation of Disaster Emergency — Severe Winter Event
Proclamation of Disaster Emergency—Rapid, Heavy Rainfall Resulting in Flash Floods
Proclamation of Emergency-- Opioid Crisis, Severe Winter Storms
Proclamation of Disaster Emergency--Opioid Crisis
Proclamation of Emergency-- Severe Winter Storm
Proclamation of Emergency-- Severe Winter Storm
Proclamation of Emergency--Severe Winter Storm
Proclamation of Emergency-- Severe Storms
Proclamation of Emergency-- Severe Winter Storms
Proclamation of Disaster--Severe Winter Storm
Proclamation of Disaster--Severe Winter Storm
Proclamation of Disaster Emergency--Severe Winter Storm
Proclamation of Disaster Emergency--Extreme Weather, Utility Interruption
Proclamation of Emergency — High Winds, Thunderstorms, Heavy Rain, Tornado, Flooding
Proclamation of Emergency — Hurricane Sandy
Proclamation of Emergency - Spring Winter Storms
Proclamation of Emergency - Severe Storms and Flooding (Lee/Irene)
Proclamation of Emergency - Severe Winter Storm
Proclamation of Emergency - Severe Winter Storm
Severe Storm
Proclamation of Emergency - Severe Winter Storm
Proclamation of Emergency - Regulations
Proclamation of Emergency - Severe Winter Storm
Proclamation of Emergency - Tropical Depression Ernesto
Proclamation of Emergency - Hurricane Katrina
Drought & Water Shortage
Flooding
Drought
Drought
Drought Emergency
Heavy Snow
Blizzard
Truckers Strike
Heavy Snow

Heavy Snow



February, 1958 Heavy Snow

Bucks County has also received Small Business Administration (SBA) Assistance for a number of disaster events. A
Small Business Administration Disaster Declaration qualifies communities for access to affordable, timely, and
accessible financial assistance. The twenty-three events that qualified Bucks residents or business to receive Small
Business Administration disaster-related loan assistance are listed below.

Table 4.3-3 Small Business Administration Disaster Declarations Affecting Bucks County (SBA, 2025).

July 12, 2021
December, 2020
August, 2020
August, 2019
January, 2019
July, 2016
April, 2014
August, 2009
September, 2008
August, 2008
November, 2007
August, 2007
April, 2007
August, 2001
May, 2001
March, 2001
January, 1996
August, 1993
February, 1993
June, 1992
May, 1990
December, 1988
June, 1987

Flash Flooding
Tropical Storm Isaias
Civil Unrest

Severe Weather and Flooding

Apartment Building Fire
Flash Flooding
Severe Winter Storms
Storms and Flooding
Fire
Fire
Fire
Hail and High Winds
Severe Storms and Flooding
Flooding
Fire
Fire
Fire
Flash Flood
Fire
Fire
Fire
Fire
Fire
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Figure 4.3-1 contains a basic description of the 13 natural hazards and Figure 4.3-2 contains a basic description of
the 14 human-made hazards that have the potential to impact Bucks County. No new natural hazards were identified
for this update; the two new man-made hazards are Substance Use Disorder and Cyberterrorism.

Figure 4.3-1 Description of Natural Hazards

Droughtis defined as a deficiency of precipitation experienced over an extended period of time, usually a season
or more. Droughts increase the risk of other hazards, like wildfires, flash floods, and landslides or debris flows.
This hazard is of particular concern in Pennsylvania due to the prevalence of farms and other water-dependent
industries, water-dependent recreation uses, and residents who depend on wells for drinking water (National
Drought Mitigation Center (NDMC), 2025; Ready.gov 2025).

An earthquake is the motion or trembling of the ground produced by sudden displacement of rock usually within
the upper 10-20 miles of the Earth's crust. Earthquakes result from crustal strain, volcanism, landslides, or the
collapse of underground caverns. Earthquakes can affect hundreds of thousands of square miles, cause
damage to property measured in the tens of billions of dollars, result in loss of life and injury to hundreds of
thousands of persons and disrupt the social and economic functioning of the affected area (Ready.gov, 2025).

Extreme heat often results in the highest number of annual deaths of all weather-related hazards. In most of the
United States, extreme heat is defined as a long period (2 to 3 days) of high heat and humidity with temperatures
above 90 degrees. (Ready.gov, 2018). Extremely cold air comes every winter in at least part of the country and
affects millions of people across the United States. The arctic air, together with brisk winds, can lead to
dangerously cold wind chill values. People exposed to extreme cold are susceptible to frostbite and
hypothermia in a matter of minutes (Ready.gov, 2025).

Flooding is the temporary condition of partial or complete inundation of normally dry land, and it is the most
frequent and costly of all natural hazards in Pennsylvania (PEMA, 2020). Flash flooding is usually a result of
heavy localized precipitation falling in a short time period over a given location, often along mountain streams
and in urban areas where much of the ground is covered by impervious surfaces. Winter flooding can include
ice jams which occur when warm temperatures and heavy rain cause snow to melt rapidly. Snow melt combined
with heavy rains can cause frozen rivers to swell, which breaks the ice layer on top of a river. The ice layer often
breaks into large chunks, which float downstream, piling up in narrow passages and near other obstructions
such as bridges and dams.

Hail precipitationis often produced at the front of a severe thunderstorm system or in conjunction with a tornado
event when ice crystals form within a low-pressure front as warm air rises into the upper atmosphere and is
cooled (NOAA, 2025). Frozen droplets gradually accumulate on the ice crystals until, having developed
sufficient weight, they fall as precipitation in the form of balls or irregularly shaped masses of ice. Hailstorms
can cause significant damage to crops, livestock and property, depending on the size, duration, and intensity of
hail precipitation.

In a landslide, masses of rock, earth or debris move down a slope. Landslides can be caused by a variety of
factors, including earthquakes, storms, fire, and human modification of land. Areas that are prone to landslide
hazards include previous landslide areas, areas on or at the base of slopes, areas in or at the base of drainage
hollows, developed hillsides with leach field septic systems, and areas recently burned by forest or brush fires.
(PADCNR, 2018 and US Geological Survey (USGS), 2018).
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Lightning is a rapid discharge of electrical energy in the atmosphere. When the charge difference between the
ground and the cloud becomes too large, a conductive channel of air develops between the cloud and the
ground, and a small amount of charge (step leader) starts moving toward the ground. When it nears the
ground, an upward leader of opposite charge connects with the step leader. At the instant this connection is
made, a powerful discharge occurs between the cloud and the ground. This discharge is seen as a bright flash
of lightning. A bolt of lightning can reach temperatures approaching 50,000°F.

Pandemic is defined as a disease outbreak affecting or attacking many people across an extensive region,
including several countries, and/or continent(s). It is further described as extensively epidemic. Generally,
pandemic diseases cause sudden, pervasive illness in all age groups on a global scale (US Department of
Homeland Security (US DHS), 2022). Infectious diseases are also highly virulent, and can be spread from
person-to-person.

Radon is a radioactive gas produced by the breakdown of uranium in soil and rock that can lead to lung cancer
in people exposed over a long period of time. Approximately 40% of homes in Pennsylvania have radon levels
above this guideline level (PA DEP, 2022b). Three sources of radon in houses are now recognized (PA DEP, 2021a):
. Radon in soil air that flows into the house.
. Radon dissolved in water from private wells and exsolved during water usage. This is rarely a problem
in Pennsylvania.
. Radon emanating from uranium rich building materials (e.g., concrete blocks or gypsum wallboard).
This is not known to be a problem in Pennsylvania.

Land subsidence is a gradual settling or sudden sinking of the Earth’s surface due to removal or displacement
of subsurface earth materials (USGS, 2019). Sinkholes are subsidence features resulting from the downward
movement of surficial material into a pre-existing subsurface void. There are two common causes of subsidence
in Pennsylvania: 1) dissolution of carbonate rock such as limestone or dolomite and 2) mining activity. Collapse
sometimes occurs only after a large amount of activity, or when a heavy burden is placed on the overlying
material (DCNR, 2022b).

A tornado is a narrow, violently rotating column of air that extends from a thunderstorm to the ground (NOAA
NSSL, 2022b). The impact of tornadoes or windstorms is ultimately dependent on the population or amount of
property (i.e., buildings, infrastructure, agricultural land, etc.) present in the area where they occur. Tornado
events are often so severe that property loss or human fatality is typically inevitable if evacuation or proper
construction standards are not implemented.

Wildfire occurs throughout wooded and open vegetation areas of Pennsylvania. Open fields, grass, dense brush,
and forest-covered areas are typical sites for wildfire events. Under dry conditions or droughts, wildfires have
the potential to burn forests as well as croplands. Most wildfires are caused by human carelessness or
negligence. However, some are precipitated by lightning strikes (DCNR, 2022c). Large events may require
evacuation from one or more communities and necessitate regional or national firefighting support.

Winter storms are regional events and most often impact a large portion or all of Pennsylvania. Winter storms
consist of cold temperatures, heavy snow or ice and sometimes strong winds. They begin as low-pressure
systems that move through Pennsylvania usually following the jet stream (NOAA NSSL, 2022c). A winter storm
can adversely affect roadways, utilities, business activities, and can cause loss of life, frostbite and freezing
conditions. They can result in the closing of secondary roads, particularly in rural locations, loss of utility
services and depletion of oil heating supplies (FEMA, 2022d).
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Figure 4.3-2 Description of Human Made Hazards
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Dam failure is the uncontrolled release of water (and any associated wastes) from a dam. This hazard often
results from a combination of natural and human causes, and can follow other hazards such as hurricanes,
earthquakes, and landslides. The consequences of dam failures can include property and environmental
damage and loss of life (Association of State Dam Safety Officers (ASDSO), 2018).

Cyber terrorism is a broad term that refers to acts associated with the convergence of terrorism and
cyberspace. Generally, cyberterrorism involves unlawful attacks or threats against computers, networks, and
the information stored therein to intimidate or coerce a government or its people to achieve political or social
objectives (Denning, 2000).

Many of the hazards associated with conventional oil and gas extraction relate to the contamination of surface
and subsurface waters. Abandoned oil and gas wells that are not properly plugged can contaminate
groundwater and pollute domestic drinking water wells. In addition, surface water and soil can be
contaminated by brine, a salty wastewater product of oil and gas well drilling, or by oil spills. This pollution
can degrade public drinking water supplies and disrupt aquatic ecosystems.

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

Pipeline failures are low-probability, potentially high-consequence events. Although gas and liquid pipeline
failures are infrequent, the hazardous and inflammable materials released by these events can pose a
significant threat to public safety and the built and natural environment. Explosions associated with pipeline
failures, for example, can cause severe injury to nearby residents and destroy homes and other property.

Substance use disorder occurs when an individual becomes physically dependent on a drug, either legal or
illegal. The most likely cause are opioids, a class of drugs that reduces pain. “Opioid” is used as a broad term
and includes opiates, which are drugs naturally extracted from certain types of poppy plants, and narcotics.
Substance abuse can lead to overdose, which can be fatal.

Terrorism is use of force or violence against persons or property with the intent to intimidate or coerce. Acts
of terrorism include threats of terrorism; assassinations; kidnappings; hijackings; bomb scares and
bombings; cyber-attacks (computer-based); and the use of chemical, biological, nuclear, and radiological
weapons (FEMA, 2009). Cyber-attacks have become an increasingly pressing concern.



Transportation incidents are technological hazards involving the nation’s system of land, sea, and air
transportation infrastructure. A flaw or breakdown in any component of this system can and often does result
in a major disaster involving loss of life, injuries, property and environmental damage, and economic

consequences. (FEMA, 2018)

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

following (Bonner, 2017):

Geomagnetic Storms.

Fuel or Resource Shortage.
Electromagnetic Pulse.

Information Technology Failure.
Ancillary Support EQuipment.

Public Works Failure.
Telecommunications System Failure.

Transmission Facility or Linear Utility Accident.

Major Energy, Power, Utility Failure.
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4.4.1 Drought

Drought is defined as a deficiency of precipitation experienced over an extended period of time,
usually a season or more. Droughts increase the risk of other hazards, like wildfires, flash floods,
and landslides or debris flows. This hazard is of particular concern in Pennsylvania due to the
prevalence of farms and other water-dependent industries, water-dependent recreation uses,
and residents who depend on wells for drinking water (National Drought Mitigation Center
(NDMC), 2025; Ready.gov 2025).

4.4.1.1 Location and Extent

Droughts are regional climatic events, so they typically impact all communities in a relatively uniform fashion with
only minor localized variations in rainfall events. Droughts often occur across county boundaries, affecting large
areas of Pennsylvania at the same time. Therefore, a drought would affect all of Bucks County, with the largestimpact
being on areas of the county with extensive agriculture uses.

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

4.4.1.2 Range of Magnitude

Drought is a normal part of virtually all climates; the consequence of a natural reduction in the amount of
precipitation experienced over a long period of time, usually a season or more in length. High temperatures,
prolonged winds, and low relative humidity can exacerbate the severity of drought. Hydrologic drought events result
in a reduction of stream flows, reduction of lake/reservoir storage, and a lowering of groundwater levels. When a
drought becomes severe, it can events have adverse impacts on the quantity and quality of drinking water supply,
agricultural operations, soil moisture, conditions conducive to wildfire events, and surface water for navigation and
recreation.

The PA DEP monitors water-supply-drought conditions, using data on precipitation, streamflow, groundwater levels,
and the Palmer Drought Index, an indicator of soil dryness. This index is based on several meteorological and
hydrological factors, including temperature and soil moisture levels, and is computed weekly by the National
Weather Service’s Climate Prediction Center (see Table 4.1-1). The index compares precipitation received against
the average amount expected during that period. Droughts are expressed as negative numbers. Palmer values of -
2.00to -2.99indicate a watch status; values of -3.00 to -3.99 indicate a warning; and values of -4.00 and less indicate
an emergency.
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http://waterwatch.usgs.gov/?m=dryw

Table 4.4.1-1 Palmer Drought Severity Index (PDSI) classifications (NOAA, 2025).

Palmer Drought Severity Index

Index Description of Conditions
4.0 or more Extremely moist
3.0t03.9 Very moist spell
2.0t02.9 Unusual Moist Spell
-1.9t0 1.9 Near normal
-2.0to-2.9 Moderate drought
-3.0t0-3.9 Severe drought
-4.0 or less Extreme drought

Phases of drought preparedness in Pennsylvania, in order of increasing severity, are:

Drought Watch: A period to alert government agencies, public water suppliers, water users and the public regarding
the potential for future drought-related problems. The focus is on increased monitoring, awareness and preparation
for response if conditions worsen. A request for voluntary water conservation is made. The objective of voluntary
water conservation measures during a drought watch is to reduce water use by 5 percent in the affected areas. Due
to varying conditions, individual water suppliers or municipalities may be asking for more stringent conservation
actions.

Drought Warning: This phase involves a coordinated response to imminent drought conditions and potential water
supply shortages through concerted voluntary conservation measures to avoid or reduce shortages, relieve stressed
sources, develop new sources, and if possible, forestall the need to impose mandatory water use restrictions. The
objective of voluntary water conservation measures during a drought warning is to reduce overall water use by 10-
15 percent in the affected areas. Due to varying conditions, individual water suppliers or municipalities may be
asking for more stringent conservation actions.

Drought Emergency: This stage is a phase of concerted management operations to marshal all available resources
to respond to actual emergency conditions, to avoid depletion of water sources, to assure at least minimum water
supplies to protect public health and safety, to support essential and high priority water uses and to avoid
unnecessary economic dislocations. It is possible during this phase to impose mandatory restrictions on non-
essential water uses that are provided in the Pennsylvania Code (Chapter 119), if deemed necessary and if ordered
by the Governor of Pennsylvania. The objective of water use restrictions (mandatory or voluntary) and other
conservation measures during this phase is to reduce consumptive water use in the affected area by fifteen percent,
and to reduce total use to the extent necessary to preserve public water system supplies, to avoid or mitigate local
or area shortages, and to assure equitable sharing of limited supplies.

Local Water Rationing: Although not a drought phase, local municipalities may, with the approval of the PA
Emergency Management Council, implement local water rationing to share a rapidly dwindling or severely depleted
water supply in designated water supply service areas. These individual water rationing plans, authorized through
provisions of the Pennsylvania Code (Chapter 120), require specific limits on individual water consumption to

achieve significant reductions in use. Under both mandatory restrictions imposed by the Commonwealth and local
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water rationing, procedures are provided for granting of variances to consider individual hardships and economic
dislocations.

Droughts can have varying effects, depending upon what month they occur, severity, duration and location. Some
droughts have their greatest impact on agriculture and even short-term droughts, when coupled with extreme
temperatures can be devastating. Others may impact water supply or other water use activities such as recreation.
Most droughts cause direct impacts to aquatic resources. Drought events are defined by rainfallamounts, vegetation
conditions, soil-moisture conditions, water levels in reservoirs, stream flow, agricultural productivity, or economic
impacts.

One of the most severe secondary hazards associated with drought is wildfire. Prolonged dry conditions create ideal
environments for fires to ignite and spread rapidly, particularly in wooded areas and agricultural landscapes. These
fires not only pose immediate threats to human safety and infrastructure but also result in long-term damage to
natural ecosystems and farm production facilities.

Drought can also drive significant ecological and environmental changes. As vegetation dries out, landscapes may
experience an increase in flammable scrub growth, reducing plant diversity. And the weakening of root systems that
help anchor soil - contributing to soil erosion and flash flooding when rains do return.

The environmental impacts of drought are wide-ranging and interconnected. Hydrologic effects include lower water
levels in reservoirs, lakes, and ponds; reduced streamflow; groundwater depletion and land subsidence; and the
loss of wetlands and estuarian ecosystems. Water quality may also deteriorate due to increased concentrations of
salts, elevated water temperatures, and reduced dilution of pollutants. Drought can cause profound stress to animal
populations, resulting in reduced access to food and water, increased susceptibility to disease, and the migration or
concentration of species in shrinking habitats. Plant communities suffer as well, with reduced biodiversity and the
decline of urban trees and wooded conservation areas. Air quality may decline due to increased dust and the
accumulation of airborne pollutants, further impacting respiratory health. Drought also contributes to a loss of soil
quality and can degrade the aesthetic and ecological value of landscape as vegetation dies and erosion accelerates.

In Bucks County, concerns persist around the concentration of Perfluorooctanoic Acids (PFOAS) in soil and
groundwater. As drought intensifies, water sources shrink and evaporate, allowing existing contaminants to become
more concentrated in wells and soil, increasing the risk of exposure to hazardous chemicals. Elevated nitrate levels,
which may also occur under these conditions, can pose serious health risks — particularly for pregnant women and
young children.

In some cases, these hazards can compound, creating a cascading effect where drought not only damages the
environment directly, but also undermines public health, regional biodiversity, and community resilience.

The potential impacts of drought on community lifelines are as follows:
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Table 4.4.1-2 Most Likely Lifelines Impacted by Drought
. lifeines | _ _______ _ Notes |

Drought impacts both water supply and wastewater systems when demand outstrips supply.

Crops may be lost and there are water regulation concerns.

Food and water shortages could exacerbate health challenges, especially for food-vulnerable
populations.

4.4.1.3 Previous Occurrence

Pennsylvania DEP maintains the most comprehensive data on drought occurrences across Pennsylvania. According
to the DEP, between 1930 and 1994, the Commonwealth of Pennsylvania experienced five significant droughts:
1930-1934, 1939-1942, 1953-1955, 1961-1967, and 1991-1992. From 1999 through early 2003, Pennsylvania
experienced a severe drought (per the PA DEP). A summary of declared drought status for Bucks County,
Pennsylvania between November 1980 and February 2021 shows that the county experienced 16 drought watches,
22 drought warnings, and 10 drought emergencies during this period (PASHMP, 2023).

The worst drought event in recent history in Bucks County occurred in July of 1999. The County only received about
seventy-five percent of expected rainfall between April and September (Penn State College of Agricultural Sciences,
October 2,2010). Adrought warning was issued, and residents were encouraged to conserve water due to low level
of ground and surface water, reducing the overall water supply (USGS, 2000). On July 20, 1999, a drought emergency
was issued, restricting residents from using water to water lawns, wash cars, fill swimming pools, and operate water
fountains. Residents who relied on personal water wells repotted water whenever possible. Local sports were
canceled due to field conditions (PSD, 2000). Both the Governor’s Proclamation and the President’s Declaration of
Major Disaster were announced due to the severity of the drought. Many staple crops such as corn, hay, and
soybeans were reduced to ten percent of the normalyield. Fruits, vegetables, and pastureland were impacted, along
with dairy farms, which had to purchase water to survive the drought. This drought event not only affected Bucks
County but the whole of Pennsylvania (Pennridge School District, 2011).

Declared drought status for Bucks County from 1980 to 2025, the most recent data available from the DEP, is shown

in Table 4.4.1-3, Past Drought Events in Bucks County. Descriptions for drought status categories (i.e. watch,
warning, and emergency) are included above in Section 4.4.1.
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Table 4.4.1-3 Past Drought Events in Bucks County (PA DEP, 2025)

Date Drought Status Date Drought Status
11/18/1980 —4/20/1982 Emergency 12/5/2001 -2/12/2002 Warning
11/10/1982 — 3/28/1983 Warning 2/12/2002 - 6/14/2002 Emergency
1/23/1985 - 4/26/1985 Warning 6/14/2002 - 9/5/2002 Warning
4/26/1985 -12/19/1985 Emergency 9/5/2002 - 11/7/2002 Emergency
7/7/1988 - 12/12/1988 Watch 11/7/2002 - 12/19/2002 Warning

3/3/1989 - 5/15/1989 Warning 4/11/2006 - 6/30/2006 Watch
9/13/1991 -9/11/1992 Warning 10/5/2007 - 2/15/2008 Watch
9/11/1992 - 1/15/1993 Watch 9/16/2010-11/10/2010 Warning
9/1/1995 -9/20/1995 Warning 8/5/2011-9/2/2011 Watch
9/20/1995 - 11/8/1995 Emergency 11/3/2016 -5/16/2017 Watch
11/8/1995 -12/18/1995 Warning 8/31/2022 -10/17/2022 Watch
10/27/1997 —1/16/1998 Warning 6/15/2023 - 1/26/24 Watch
12/3/1998 —12/14/2998 Watch 11/2/2024 -6/9/2025 Watch
12/14/1998 — 3/15/1999 Warning

3/15/1999 - 6/10/1999 Watch

6/10/999 - 6/20/1999 Warning

7/20/1999 - 9/30/1999 Emergency

9/30/1999 - 5/5/2000 Watch

11/6/2001 - 12/5/2001 Watch

According to the Palmer Drought Severity Index classifications, between 1900 and 2025, Bucks County experienced
between 26 and 30 drought years, which is defined as at least one summer month (June, July, August) in moderate
or worse drought (PMDI <= -2.00). Data provided by Cornell University shows that drought conditions in the
Southeastern Piedmont region of Pennsylvania, where Bucks County is located, have resulted in Palmer Drought
Severity Index level as low as -5.21. This was during a drought that lasted for twenty-five months from 1964 - 1966.
Inthe Southeastern Piedmont region, on average, 44.4% of the time is classified in the wet category, with the second
highest percentage of time spent in the near normal category at 17.2% (NRCC, 2021).

Most recently, a drought watch stretched from November 2024 to June 2025. Since the previous hazard mitigation
plan, there has not been a severe drought for any communities in Bucks County.

As seenin the table above, Bucks County has not had a severe drought since 2023. In addition to these documented
times of drought, a burn ban was issued for Bucks County on April 16, 2006 due to extremely dry weather conditions.

One way to measure the magnitude of a drought is through the PDSI. This index is based on several meteorological
and hydrological factors, including temperature and soil moisture levels, and is computed weekly by the NWS’s
Climate Prediction Center. The index compares precipitation received against the average amount expected during
that period. Droughts are expressed as negative numbers. Palmer values of -2.00 to -2.99 indicate a watch status;
values of -3.00 to -3.99 indicate a warning; and values of -4.00 and less indicate an emergency.
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According to the PDSI, Bucks County spent 120 and 164 weeks in drought between 2000 and 2024. Figure 4.4.1-1
displays these findings and Bucks County in relation to other areas in Pennsylvania.

Figure 4.4.1-1 Drought Frequency in Pennsylvania and Bucks County from 2000-2024.

4.4.1.4 Future Occurrence

It is difficult to forecast the exact severity and frequency of future drought events in Bucks County, but the County
Hazards and Vulnerability Analysis (HVA) reports that droughts have become more frequent in recent years, and the
demand for water is ever increasing (National Integrated Drought Information System, 2021). Based on national data
from 2000 through 2024, Bucks County has had over 120 ‘Weeks in Drought’, represented by the darkest red color in
Figure 4.1-1. This figure map illustrates that Bucks County, highlighted with a blue border, is in the zone of the
Commonwealth with highest drought prevalence; along with many of the other Commonwealth Counties in the
Southeast and Central portions of Pennsylvania. Therefore, the future occurrence of drought for Bucks County can
be considered likely as defined by the Risk Factor methodology probability criteria (see Table 4.6-1).
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Climate change is altering precipitation patterns and increasing the frequency and severity of extreme weather
eventsin Bucks County. While total annualrainfall may be expected to increase, this trend is accompanied by greater
variability in weather patterns —resulting in longer dry spells punctuated by more intense storms. This shift means
that even as the region receives more rainfall overall, the water may come in shorter, more intense bursts that quickly
run off the landscape rather than replenishing soil moisture and groundwater supplies. As a result, the risk of drought
persists and may even grow, particularly during the hot summer months when evaporation rates are higher and water
demand peaks.

This increased variability contributes to what is known as ‘flash droughts’ - short-term droughts that develop quickly
and can catch communities and ecosystems off guard. Bucks County may be particularly vulnerable due to its mix
of suburban development, agricultural areas, and sensitive ecosystems that rely on consistent moisture levels. In
addition, higher temperatures associated with climate change can worsen drought conditions by accelerating
evaporation from soils, waterways, and vegetation. These combined factors heighten drought risk in the region,
challenging water resource management, stressing natural systems, and increasing the potential for secondary
hazards like wildfires and water quality degradation.

Drought can also accompany extreme heat events. As the average temperature increases in Bucks County, drought
events could also increase. Additional information regarding climate change in the past as well as future climate
change predictions can be located in Section 4.4.4.

The Climate Mapping for Resilience and Adaptation (CMRA) Tool provides county-level assessment reports for
certain hazards, including drought. As of December 2025, the tool estimates the annual maximum consecutive dry
days is projected to increase from 11.5 days historically to 12 days by mid-century and 12.7 days by end-of-century
under a high emissions scenario.
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Figure 4.4.1-2 Bucks County Drought Hazard Assessment Report (CRMA, 2025).
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4.4.1.5 Vulnerability Assessment

Bucks County faces increasing vulnerability to drought due to a combination of shifting climate patterns, land use
pressures (including agricultural land, water dependent industry, and recreational uses within Bucks), and aging
infrastructure. Although the county lies within a relatively water-rich region bordering major waterways, climate
change has introduced greater precipitation variability, including longer dry spells and more erratic rainfall. These
trends make the county more susceptible to short-and medium-term droughts, which can arise quickly and strain
both natural and built systems. Bucks County’s mix of urban, suburban, and rural communities, each with unique
water demands and infrastructure needs, amplifies the challenge of preparing for and responding to drought
conditions.

The county’s vulnerability is further heightened by its dependencies on groundwater and surface water resources
which may not be resilient to rapid changes in recharge or flow. Compounded by expanding development and
impervious surfaces that limit filtration, even moderate drought can have outsized effects on ecosystems,
agriculture, and human health. Communities with private wells, limited access to emergency water sources, or
legacy pollution concerns may be especially at risk.

Agriculture & Food Supply

The USDA Census of Agriculture, conducted once every five years, produces a summary of agricultural value, sales,
and farm attributes, most recently released in 2022. According to this most recent data, Bucks County makes up 1%
of state agricultural sales, with production totaling $98.3 million in market value (USDA, 2022). About 62 percent of
this total is the production of crops, including nursery and greenhouse crops; the remaining agricultural production
is made up of vegetables, fruits, livestock, poultry, and their products (USDA, 2022). The county ranks 7th in nursery,
greenhouse, floriculture, and sod and 37th in grains, oilseeds, dry beans, and dry peas in Pennsylvania by sales
value. Other important crops in Bucks County include fruits, tree nuts, and berries; vegetables, melons, potatoes,
and sweet potatoes; and the sale of livestock, such as cattle and calves and milk from cows (USDA, 2022). See
Figure 4.1.1-2, Agricultural Land Use in Bucks County, for an understanding of where these farms are located
throughout the county.

Agriculture is a vital part of Bucks County’s economy and cultural landscape, encompassing both large-scale
operations and small family farms. However, the sector is highly sensitive to drought. Periods of low precipitation
reduce soil moisture, hinder crop generation and growth, and diminish pasture productivity. Livestock operations
are similarly affected by reduced feed quality and water availability. Because many farms in the region depend on
rainfall rather than extensive irrigation infrastructure, even short-term droughts can lead to significant yield losses
and income instability.

Drought also threatens the long-term viability of local food systems. Reduced production may increase reliance on
imports, disrupt seasonal farmers markets, and raise food prices. Additionally, stress on agriculture may accelerate
land use changes, as struggling farms face pressure to sell or convert land to residential or commercial
development, potentially creating a feedback loop that increases the region’s vulnerability.
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Figure 4.4.1-3 Top Livestock Inventory Items in Bucks County (USDA, 2022)

Livestock Count

Layers 15,454
Broilers and other meat-type chickens 10,081
Cattle and calves 6,638
Pullets 3,071
Horses and ponies 1,886
Sheep and lambs 1,813
Goats 997
Hogs and pigs 899

Prolonged drought would affect the 871 farms located in Bucks County, which sold approximately $98,316,000 in
agricultural products in 2022, a market growth of about 30% since 2017 (USDA, 2022). The top crop assortment in
Bucks County is nursery, greenhouse, floriculture, and sod, which totaled $33,444,000 in sales in 2022, a market
share currently making Bucks 7th in the state for these products (USDA, 2022). According to the USDA 2022 Census
of Agriculture, most sales to date have come from crop sales, totaling $61,411,000. Livestock sales made up the
remaining portion, with $36,905,000 in sales as of 2022.
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Figure 4.4.1-4 Agricultural Land Use in Bucks County
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Water Supply

Bucks County’s water supply comes from a mix of groundwater wells, local streams, and surface reservoirs. During
droughts, these sources can become stressed as natural recharge rates decline and demand—especially for
irrigation, landscaping, and cooling —intensifies. Rural areas that depend on private wells may face more immediate
risks of water shortages, while municipal systems may need to impose conservation measures or find alternative
sources under drought-stressed conditions.

Drought also compounds existing water quality issues. Reduced streamflow and groundwater levels can
concentrate pollutants such as nitrates, heavy metals, or legacy contaminants like perfluorooctanoic acids (PFOAs)
which have been an ongoing concern in parts of the Commonwealth and parts of Bucks County. Lower water levels
in reservoirs and rivers can also lead to higher temperatures and lower oxygen levels, affecting aquatic ecosystems
and complicating water treatment processes.

Many residents of Bucks County rely on domestic wells for their primary water access. Drought can significantly
impact domestic water wells by lowering the water table, potentially causing wells to run dry or produce reduced
yields. As water levels drop, wells may also draw in sediment or concentrated contaminants highlighted above,
which exacerbate water quality issues and have the potential to impact household health and safety. Table 4.4.1-4
displays the number of domestic wells by Bucks County municipality. It is important to note that this well data was
obtained from the Pennsylvania Groundwater Information System (PaGWIS), which relies on voluntary submissions
of well record data by well drillers; as a result, is not a complete database of all domestic wells in the County but is
the most complete dataset of domestic wells available. As seen in Table 4.1-3, the municipalities with the highest
number of domestic wells are Buckingham, Doylestown Township, Plumstead, and Bristol Townships.

Table 4.4.1-4 Reported Wells in Bucks County (PaGWIS, DCNR, 2025)

Municipality Number of Reported Domestic Wells

Bedminster Township 410
Bensalem Township 585
Bridgeton Township 184

Bristol Borough 99
Bristol Township 711
Buckingham Township 1,132
Chalfont Borough 46
Doylestown Borough 138
Doylestown Township 826
Dublin Borough 66
Durham Township 63
East Rockhill Township 343
Falls Township 431
Haycock Township 267
Hilltown Township 457
Hulmeville Borough 25
Ivyland Borough 18
Langhorne Borough 11
Langhorne Manor Borough 4
Lower Makefield Township 175
Lower Southampton Township 200
Middletown Township 382
Milford Township 516
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Municipality Number of Reported Domestic Wells

Morrisville Borough 49
New Britain Borough 71
New Britain Township 301

New Hope Borough 82

Newtown Borough 8

Newtown Township 129

Nockamixon Township 401
Northampton Township 664
Penndel Borough 58
Perkasie Borough 84
Plumstead Township 746
Quakertown Borough 117
Richland Township 402
Richlandtown Borough 11

Riegelsville Borough 4
Sellersville Borough 43

Silverdale Borough 12

Solebury Township 669
Springfield Township 498

Telford Borough 7
Tinicum Township 453
Trumbauersville Borough 23
Tullytown Borough 51
Upper Makefield Township 700
Upper Southampton Township 244
Warminster Township 588
Warrington Township 384
Warwick Township 311
West Rockhill Township 276
Wrightstown Township 356
Yardley Borough 22

TOTAL 14,853

While the impact of drought is concerning, Bucks County has the support of many agencies that administer
programs to mitigate hazards associated with water supply sources and systems. These agencies represent a
supportive network that helps protect Bucks County’s water from the negative impacts of drought and other hazards.
The Bucks County Comprehensive Plan outlines county-wide capability and assets that are potentially vulnerable to
drought; assets are addressed in the following paragraphs.

Although the greatest amount of groundwater obtained in Bucks County is from wells, springs are a significant
source of water supply in a few instances (e.g. Riegelsville Borough and Springfield Township) (BCPC, 2011a). In
addition, many of the Bucks County water suppliers obtaining water from surface sources also use wells to augment
available water supplies or have wells available for emergency backup.

Bucks County has seen an increase in groundwater demand due to development occurring in areas served by public
water supplies which withdraw mainly from surface water sources. Locally, these sources include the Delaware
River, North Branch Neshaminy Creek, Pine Run, and man-made impoundments on some smaller streams within
the county. Other sources of surface water in the county include the Ironworks Reservoir on Ironworks Creek in
Northampton Township and the Smoketown Creek catch basin located on a tributary to Three Mile Run in West
Rockhill Township. Many of the municipal wastewater treatment plants within Bucks County have been upgraded to
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provide advanced secondary treatment, and many Bucks municipalities now have industrial pretreatment
ordinances requiring industries to treat wastewater before releasing into a public wastewater treatment system.
Therefore, the cleanup of industrial and municipal wastewater has helped ensure the integrity of local surface water
supply systems.

The economic impact of drought in Bucks County can ripple across multiple sectors. Agriculture and landscaping
industries are directly affected through lost revenue, higher costs, and reduced productivity. Homeowners and
businesses may also experience increased costs through water restrictions or the need to upgrade or repair failing
wells. In extreme cases, drought conditions can affect property values and insurance costs, particularly in areas
facing recurring water stress.

Indirectly, the county may see economic strain from reduced tourism or outdoor recreation if natural areas
throughout Bucks suffer from drought-induced degradation, wildfires, or poor air and water quality. Local
governments may need to divert resources to manage emergency responses, water conservation programs, or
infrastructure upgrades—expenditures that can stress municipal budgets and limit investment in other community
priorities.

4.4.1.6 Equity in Vulnerable Communities

Individuals that rely on wells are uniquely vulnerable to drought. Additionally, industries that rely on potable water,
such as farming, would be vulnerable. In Bucks County, both households that rely on wells, as well as farms, are
interspersed across the county.
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4.4.2 Earthquake

An earthquake is the motion or trembling of the ground produced by sudden displacement of
rock usually within the upper 10-20 miles of the Earth's crust. Earthquakes result from crustal
strain, volcanism, landslides, or the collapse of underground caverns. Earthquakes can affect
hundreds of thousands of square miles, cause damage to property measured in the tens of
billions of dollars, result in loss of life and injury to hundreds of thousands of persons and disrupt
the social and economic functioning of the affected area (Ready.gov, 2025).

4.4.2.1 Location and Extent

The closest fault line that might contribute to an earthquake in Bucks County is the Mid-Atlantic Ridge, which is
approximately 2,000 miles to the east of Pennsylvania. As regional hazards, an earthquake would affect all of Bucks
County. Earthquakes can cause damage to buildings and other rigid superstructures, depending on factors like
earthquake magnitude, distance of local areas to the earthquake epicenter, and local geologic conditions. It remains
incredibly difficult to predict when and where an earthquake will occur in the northeast U.S. and Pennsylvania.

Earthquake events in Pennsylvania typically do not impact areas greater than 100 km (62 miles) from the epicenter,
and earthquake epicenters in Bucks County are rare. The area is generally not known for seismicity, and USGS
downgraded the probabilistic seismic hazard for much of Pennsylvania in 2014. Figure 4.3.2-1 shows the earthquake
hazard in Pennsylvania and Bucks County, expressed as the two-percent probability of exceedance in 50 years of
peak ground acceleration (g). The following map was digitized from the National Seismic Hazard report. The County
is located in the 0.1 to .14 zone, indicating that the potential for a quake is moderate. However, earthquakes
originating outside Pennsylvania can affect Bucks County, though they are not expected to cause significant
damage.
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Figure 4.4.2-1 Seismic Hazard Map

4.4.2.2 Range of Magnitude

There are several different ways of describing the magnitude of an earthquake. One method measures peak ground
acceleration. Peak ground acceleration is the maximum horizontal ground acceleration measured in centimeters
per second per second (cm/sec?). Peak ground acceleration can range from zero for an earthquake that is noticed by
very few people to 350, which would be categorized as a catastrophic event. A peak ground acceleration of 10
cm/sec2 means that the shaking is equivalent to about one percent of the acceleration due to gravity. Generally,
ground acceleration must exceed 15 cm/sec? for significant damage to occur. Bucks County, as discussed above,
located in the 0.1 peak ground acceleration zone.

Earthquake magnitude is also often measured using the Richter Scale, an open-ended logarithmic scale that
describes the energy release of an earthquake. Table 4.4.2-1 below summarizes Richter Scale Magnitudes as they
relate to the spatial extent of impacted areas. Pennsylvania has not experienced any earthquakes with a magnitude
greater than 6.0.
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Table 4.4.2-1 Richter Scale Magnitudes and Associated Earthquake Size Effects.

Richter Magnitudes Earthquake Effects

Less than 3.5

Under 6.0

6.1-6.9

8.0 or greater

Generally, not felt but recorded.

Often felt but rarely causes damage.

At most, slight damage to well-designed buildings. Can cause major damage to
poorly constructed buildings over small regions.

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

Major earthquake. Can cause serious damage over large areas.

Great earthquake. Can cause serious damage in areas several hundred kilometers

across.

The Richter Scale does not give any indication of the impact or damage of an earthquake, although it can be inferred
that higher magnitude events cause more damage. Therefore, another way of measuring the intensity of an

earthquake is the Modified Mercalli Intensity Scale. Measures on this scale range from |, an earthquake that is not

generally noticeable, to Xll, an earthquake that causes complete destruction. Table 4.4.2-2 below summarizes

Modified Mercalli Intensity Scale impacts of earthquake events, measured in terms of earthquake intensity.

Recent earthquakes in Pennsylvania have been measured from IV to VI on the Modified Mercalli Intensity Scale.
However, since the worst earthquake recorded in Pennsylvania was a magnitude 5.2, a worst-case scenario for this

hazard would be if an earthquake of similar magnitude occurred in or around Bucks County near a populated area.

Table 4.4.2-2 Modified Mercalli Intensity Scale with Associated Impacts

[ = | e | Derrisonof et e

Instrumental Detected only on seismographs. <4.2
1 Some people feel it. <4.2
_— Felt by people resting; like a truck rumbling by. <4.2
Felt by people walking. <4.2
Slightly Strong Sleepers awake; church bells ring. <4.8
v Swens Trees sway; suspended objects swing; objects fall off <5.4
shelves.
Very Strong Mild alarm, walls crack, plaster falls. <6.1
Moving cars uncontrollable, masonry fractures, poorly
. <6.9
constructed buildings damaged.
Some houses collapse, ground cracks, pipes break <6.9
open. ’
Ground cracks profusely, many buildings destroyed,
- . . ) <7.3
liguefaction and landslides widespread.
Most buildings and bridges collapse, roads, railways,
Very Disastrous pipes, and cables destroyed, general triggering of other <8.1
hazards.
Total destruction, treeivf:\tlésground rises and falls in >8.1
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The potential impacts of earthquakes on community lifelines are as follows:

Table 4.4.2-3 Community Lifelines Impacted by Earthquakes

Lifelines Notes

Shelters may be affected depending on severity. Higher earthquake building standards can aid in mitigation.

Personnel will likely be overutilized in response and recovery, leading to potential gaps in capability.

Pipelines may be affected. Mitigation includes requiring earthquake-resistant maintenance, design and
construction standards.

4.4.2.3 Previous Occurrence

There have been 12 earthquake epicenters recorded in Bucks County up to the present, listed in Table 4.4.2-4. No
earthquakes have occurred in Bucks County since the 2021 HMP Update. Most were minor with magnitudes below
3 on the Richter scale. As a result, their impacts were unlikely to be felt by county residents. However, earthquakes
from well outside the county boundaries can have a significantimpact as well. In 2011, a magnitude 5.8 earthquake
with an epicenter in rural Louisa County, VA was felt throughout Pennsylvania, triggering evacuations, emergency
bridge and tunnel inspections, and minor damage to buildings. While earthquake epicenters have been
concentrated in Lower Bucks, there are also concentrations in nearby Berks and Lancaster Counties. Inrecentyears,
the majority of earthquake epicenters located in counties surrounding Bucks County have been around a magnitude
of 2to 3.

Table 4.4.2-4 Earthquake Epicenters Identified in Bucks County (USGS, 2021a)

Bristol Township 12/27/1961 3.3
Upper Southampton Township 3/2/1980 2.8
Ivyland Borough 3/5/1980 3.1
Northampton Township 3/11/1980 2.8
Warwick Township 5/2/1980 3
Langhorne Borough 5/2/1980 2.8
Penndel Borough 5/12/1982 2.4
Perkasie Borough 2/2/1989 Unknown
Milford Township 5/15/1992 1.6
Village of Pineville 3/11/1997 1.6
Bucks County near New Jersey 10/1/2003 2.2
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Table 4.4.2-4 Earthquake Epicenters Identified in Bucks County (USGS, 2021a)

Greater Philadelphia Area (Bucks, Chester, Delaware, Montgomery and Philadelphia Counties) 10/25/2013 1.14

Figure 4.4.2-2 Bucks County and Pennsylvania Seismic Hazard and Earthquake History (USGS 2025).

4.4.2.4 Potential for Future Occurrence

The probability of a significant earthquake event occurring in Bucks County is very low. Bucks County does not sit on
any fault lines; therefore, it is reasonable to believe that the County will not experience earthquake damage anytime

soon. The future occurrence of significant earthquakes can be considered unlikely as defined by the Risk Factor
Methodology probability criteria (see Table 4.6-1).
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4.4.2.5 Vulnerability Assessment

All structures and infrastructure in Bucks County are equally at risk of experiencing an earthquake. However, in a
mild earthquake of the magnitude typically experienced in Pennsylvania, no structural damage is anticipated. In
other cases, damages are expected to be limited, and examples of anticipated damages are broken dishes and
windows and toppled file cabinets.

However, for earthquakes, the available history covers a period of less than 300 years, which is a relatively short
period of time for an examination of earthquakes. Large earthquakes may only affect a location every several
centuries or millennia. Environmental impacts of earthquakes can be numerous, widespread and devastating,
particularly if indirect impacts are considered.

Some secondary hazards caused by earthquakes may include fire, hazardous material release, landslides, flash
flooding, avalanches, tsunamis, and dam failure. These secondary events could also result in disruptions to natural
ecosystems, poor water quality, damage to vegetation, and the release of toxic materials and sewage. Impacts to
infrastructure could include train derailments, pipeline failures, and utility interruptions. A very large earthquake
affecting Bucks County might cause structural damage in dilapidated structures or structures that do not meet
current building codes. Thus, the impact of an earthquake might range from negligible to catastrophic.

Structures identified as potentially at risk of damage due to an earthquake are older structures. All existing buildings
have the potential to experience an earthquake. Given no history of damage in Bucks County due to earthquake,
damages are estimated to be limited to the more dilapidated structures and structures with unreinforced masonry.
As shown in Table 4.4.2-5, 26,783 homes were built prior to 1940 in Bucks County (US Census, 2019). The Table
below shows the number of homes built before 2000.

All future structures will also have the potential to experience an earthquake. However, given that new structures
must meet current building codes and given the expected magnitude of earthquakes in the County, no property

damage is anticipated.

Table 4.4.2-5 Year Structure Built in Bucks County (US Census, 2019)

1939 or earlier 26,783 10.7%
1940-1949 8,605 3.4%
1950-1959 43,374 17.3%
1960-1969 30,110 12.0%
1970-1979 40,424 16.1%
1980-1989 37,754 15.1%
1990-1999 34,121 13.6%
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Table 4.4.2-6 Age of Housing Units in Bucks County (US Census, 2019)

Number of Number of
Municipality Hotfsing‘Units Percet:nt of Tc?tal Municipality H?using Percet:nt of Tc?tal
Built Prior To Housing Units Units Built Housing Units
1940 Prior To 1940
Bedminster Township 369 13.0% Newtown Borough 509 51.0%
Bensalem Township 1,059 4.2% Newtown Township 132 1.6%
Bridgeton Township 256 42.2% Nockamixon Township 378 23.4%
Bristol Borough 2,416 57.7% N‘;::Vi?hﬁ:jon 336 2.3%
Bristol Township 1,556 7.4% Penndel Borough 106 9.0%
Buckingham Township 687 9.0% Perkasie Borough 1,172 34.5%
Chalfont Borough 175 9.9% Plumstead Township 576 10.8%
Doylestown Borough 1,179 28.7% Quakertown Borough 1,374 38.3%
Doylestown Township 289 4.6% Richland Township 479 9.0%
Dublin Borough 182 19.5% Richlandtown Borough 214 43.7%
Durham Township 128 26.6% Riegelsville Borough 239 58.4%
East Rockhill Township 327 15.9% Sellersville Borough 598 33.9%
Falls Township 429 3.2% Silverdale Borough 51 20.5%
Haycock Township 120 13.4% Solebury Township 763 19.3%
Hilltown Township 724 12.7% Springfield Township 671 31.4%
Hulmeville Borough 151 41.6% Telford Borough 133 12.8%
lvyland Borough 80 24.9% Tinicum Township 764 35.3%
Langhorne Borough 311 46.3% Tr“rnggf;vme 214 51.9%
Langhorne Manor 133 42.5% Tullytown Borough 83 9.0%
Borough
Lower Makgfield 539 4.3% Upper Mak(_efield 443 13.7%
Township Township
Lower Southe?mpton 362 5.0% Upper Southgmpton 296 4.7%
Township Township
Middletown Township 612 3.5% Warminster Township 600 4.4%
Milford Township 646 17.0% Warrington Township 316 3.5%
Morrisville Borough 1,407 35.7% Warwick Township 317 5.7%
New Britain Borough 118 11.7% Wis\t,viosﬁ':gi“ 344 14.9%
New Britain Township 288 6.6% Wrightstown Township 341 29.1%
New Hope Borough 434 29.0% Yardley Borough 357 28.8%

Table 4.4.2-7 below shows the Expected Annual Losses for each census tract in the county according to FEMA’s
National Risk Index.

Table 4.4.2-7 Expected Annual Losses to Earthquake by Census Tract (FEMA NRI, 2026)

42017100102 Bensalem Township $171,865.48 Relatively Moderate
42017100103 Bensalem Township $124,918.63 Relatively Low
42017100104 Bensalem Township $89,975.73 Relatively Low
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42017100105 Bensalem Township $74,587.59 Relatively Low
42017100201 Bensalem Township $277,693.72 Relatively Moderate
42017100206 Bensalem Township $24,552.00 Relatively Low
42017100207 Bensalem Township $23,594.97 Relatively Low
42017100208 Bensalem Township $83,734.02 Relatively Low
42017100209 Bensalem Township

42017100210 Bensalem Township $52,585.06 Relatively Low
42017100211 Bensalem Township $70,396.97 Relatively Low
42017100212 Bensalem Township $53,053.01 Relatively Low
42017100213 Bensalem Township $89,355.56 Relatively Low
42017100214 Bensalem Township $80,159.99 Relatively Low
42017100302 Bristol Township $116,584.33 Relatively Low
42017100303 Bristol Township $59,877.73 Relatively Low
42017100304 Bristol Township $85,490.23 Relatively Low
42017100306 Bristol Township $65,018.71 Relatively Low
42017100307 Bristol Township $15,003.83 Very Low
42017100401 Bristol Township $115,381.68 Relatively Low
42017100402 Bristol Township $155,111.03 Relatively Moderate
42017100403 Bristol Township $202,154.02 Relatively Moderate
42017100404 Bristol Township $79,372.34 Relatively Low
42017100406 Bristol Township $108,004.16 Relatively Low
42017100407 Bristol Township $178,793.35 Relatively Moderate
42017100408 Bristol Township $95,689.96 Relatively Low
42017100500 Bristol Borough $119,325.70 Relatively Low
42017100600 Bristol Borough $119,308.74 Relatively Low
42017100700 Bristol Borough $66,911.85 Relatively Low
42017100803 Middletown Township $150,144.99 Relatively Moderate
42017100804 Middletown Township $143,071.55 Relatively Low
42017100805 Middletown Township $69,170.33 Relatively Low
42017100807 Middletown Township $142,070.10 Relatively Low
42017100808 Middletown Township $172,293.40 Relatively Moderate
42017100809 Middletown Township $63,861.22 Relatively Low
42017100811 Middletown Township $85,534.68 Relatively Low
42017100900 Middletown Township $100,074.30 Relatively Low
42017101100 Penndel Borough $161,310.15 Relatively Moderate
42017101401 Lower Southampton Township $33,389.39 Relatively Low
42017101403 Lower Southampton Township $80,057.17 Relatively Low
42017101404 Lower Southampton Township $23,790.61 Relatively Low
42017101405 Lower Southampton Township $78,572.37 Relatively Low
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42017101503
42017101504
42017101505
42017101506
42017101603
42017101605
42017101607
42017101609
42017101610
42017101611
42017101802
42017101803
42017101805
42017101807
42017101808
42017101809
42017101810
42017101900
42017102002
42017102003
42017102004
42017102102
42017102104
42017102300
42017102401
42017102402
42017102500
42017102600
42017102700
42017102801
42017103101
42017103102
42017103103
42017103300
42017103400
42017103700
42017103800
42017103900
42017104000
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Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Chalfont Borough
New Britain Township
New Britain Township
New Britain Township
Hilltown Township
Hilltown Township
East Rockhill Township
Perkasie Borough
Perkasie Borough
Sellersville Borough, West Rockhill Township
Telford Borough
West Rockhill Township
Milford Township
Quakertown Borough
Quakertown Borough
Quakertown Borough
Haycock Township
Springfield Township
Nockamixon Township
Bridgeton Township
Tinicum Township

Bedminster Township

$108,267.12
$148,670.03
$64,573.87
$107,637.11
$52,741.07
$44,405.09
$61,939.06
$13,902.38
$68,046.43
$72,608.49
$27,010.64

$96,633.58
$121,333.67
$42,572.02
$172,664.98
$127,164.12
$93,183.59
$71,183.90
$127,562.45
$93,670.76
$47,528.62
$98,403.33
$89,069.66
$238,049.53
$146,807.91
$117,292.19
$102,208.25
$91,365.49
$59,129.17
$98,004.63
$68,366.00
$196,688.37
$74,531.84
$72,861.27
$98,986.03
$41,398.38
$82,916.84
$82,796.74

Relatively Low

Relatively Moderate

Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Very Low
Relatively Low
Relatively Low

Relatively Low

Relatively Low
Relatively Low

Relatively Low

Relatively Moderate

Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low

Relatively Low

Relatively Moderate

Relatively Moderate

Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low

Relatively Low

Relatively Moderate

Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low

Relatively Low



42017104100 Dublin Borough $149,758.88 Relatively Moderate
42017104201 Plumstead Township $149,728.41 Relatively Moderate
42017104203 Plumstead Township $194,374.62 Relatively Moderate
42017104204 Plumstead Township $125,137.82 Relatively Low
42017104301 Solebury Township $70,041.10 Relatively Low
42017104303 Solebury Township $90,126.13 Relatively Low
42017104304 Solebury Township $88,900.54 Relatively Low
42017104400 New Hope Borough $75,822.72 Relatively Low
42017104502 Buckingham Township $77,927.40 Relatively Low
42017104503 Buckingham Township $113,455.73 Relatively Low
42017104505 Buckingham Township $35,250.51 Relatively Low
42017104506 Buckingham Township $121,613.28 Relatively Low
42017104601 Doylestown Township $76,251.52 Relatively Low
42017104603 Doylestown Township $38,600.71 Relatively Low
42017104604 Doylestown Township $34,760.44 Relatively Low
42017104701 Doylestown Borough, Doylestown Township $99,678.75 Relatively Low
42017104702 Doylestown Borough $43,042.19 Relatively Low
42017104703 Doylestown Borough $102,701.34 Relatively Low
42017104800 New Britain Borough $106,156.84 Relatively Low
42017104901 Warwick Township $95,687.22 Relatively Low
42017104902 Warwick Township $125,936.36 Relatively Low
42017105003 Northampton Township $172,831.73 Relatively Moderate
42017105004 Northampton Township $108,542.68 Relatively Low
42017105006 Northampton Township $123,379.58 Relatively Low
42017105008 Northampton Township $113,079.40 Relatively Low
42017105009 Northampton Township $53,447.32 Relatively Low
42017105010 Northampton Township $88,087.53 Relatively Low
42017105011 Northampton Township $43,655.82 Relatively Low
42017105012 Northampton Township $77,154.33 Relatively Low
42017105013 Northampton Township $44,677.91 Relatively Low
42017105100 Wrightstown Township $82,919.73 Relatively Low
42017105202 Newtown Township $95,324.53 Relatively Low
42017105203 Newtown Township $81,636.46 Relatively Low
42017105206 Newtown Township $78,821.99 Relatively Low
42017105207 Newtown Township $60,182.00 Relatively Low
42017105208 Newtown Township $70,229.30 Relatively Low
42017105300 Newtown Borough $140,064.66 Relatively Low
42017105401 Upper Makefield Township $60,240.15 Relatively Low
42017105402 Upper Makefield Township $39,657.61 Relatively Low
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42017105505 Lower Makefield Township $64,565.64 Relatively Low
42017105506 Lower Makefield Township $69,116.05 Relatively Low
42017105507 Lower Makefield Township $57,407.71 Relatively Low
42017105508 Lower Makefield Township $110,410.86 Relatively Low
42017105509 Lower Makefield Township $46,382.91 Relatively Low
42017105510 Lower Makefield Township $65,748.86 Relatively Low
42017105511 Lower Makefield Township $36,709.42 Relatively Low
42017105600 Yardley Borough $59,873.38 Relatively Low
42017105702 Morrisville Borough $77,578.06 Relatively Low
42017105704 Morrisville Borough, Falls Township $94,080.79 Relatively Low
42017105801 Falls Township $159,596.18 Relatively Moderate
42017105805 Falls Township $51,413.25 Relatively Low
42017105807 Falls Township $206,976.84 Relatively Moderate
42017105808 Falls Township $66,602.30 Relatively Low
42017105809 Falls Township $34,542.16 Relatively Low
42017105810 Falls Township $55,969.14 Relatively Low
42017105811 Falls Township $59,062.79 Relatively Low
42017105812 Falls Township $106,990.77 Relatively Low
42017105900 Tullytown Borough $92,003.43 Relatively Low
42017106000 Middletown Township, Hulmeville Borough $73,872.12 Relatively Low
42017106100 Langhorne Manor Borough, Langhorne Borough $36,965.79 Relatively Low
42017106201 Warminster Township $52,316.57 Relatively Low
42017106202 Warminster Township, lvyland Borough $48,631.13 Relatively Low
42017106300 Hilltown Township, Silverdale Borough $61,181.51 Relatively Low
42017106401 Richland Township $23,405.28 Relatively Low
42017106402 Milford Township, Trumbauersville Borough $100,351.00 Relatively Low
42017106500 Richland Township, Richlandtown Borough $32,549.08 Relatively Low
42017106600 Durham Township, Riegelsville Borough $63,056.71 Relatively Low
42017980000 Falls Township $95,614.48 Relatively Low

TOTAL

$13,275,874.72

4.4.2.6 Equity in Vulnerable Communities

There is no indication that any vulnerable populations have a higher risk to earthquakes within Bucks County.
However, if the county were to be impacted, households residing in older homes with less wealth would have the
greatest vulnerability. A significant earthquake can render a home unhabitable, leaving individuals and families with
housing insecurity.
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4.4.3 Extreme Temperature

Extreme heat often results in the highest number of annual deaths of all weather-related
hazards. In most of the United States, extreme heat is defined as a long period (2 to 3 days) of
high heat and humidity with temperatures above 90 degrees. (Ready.gov, 2018). Extremely cold
air comes every winter in at least part of the country and affects millions of people across the
United States. The arctic air, together with brisk winds, can lead to dangerously cold wind chill
values. People exposed to extreme cold are susceptible to frostbite and hypothermia in a matter
of minutes (Ready.gov, 2025).

4.4.3.1 Location and Extent

Bucks County is subject to extreme temperatures in the summer and winter seasons. Temperature extremes are a
concern in Bucks County because of the effect they can have on agricultural products as well as the human health
issues they can cause. The elderly, the very young, and those with low or no income are more vulnerable to the
effects of extreme temperatures, so the demographics of each of the municipalities in Bucks County effect their
vulnerability to this hazard. Areas most susceptible to extreme heat include urban environments, which tend to
retain the heat well into the night, leaving little opportunity for dwellings to cool.

Figure 4.4.3-1 and Figure 4.4.3-2 show annual mean maximum and minimum temperatures throughout Pennsylvania
and highlight Bucks County. These maps present the year-round average minimum temperature (40-45°F) and
average maximum temperature (64-69°F). However, during July, the warmest month, the average high temperature
is 85.2° F. In January, the coldest month, the average low in Bucks County is 21.2° F (BestPlaces, 2025).
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Figure 4.4.3-1 Average Maximum Temperature for Pennsylvania and Bucks County (NOAA 2021)
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Figure 4.4.3-2 Average Annual Minimum Temperature (NOAA 2021)

4.0-36



4.4.3.2 Range of Magnitude

Extreme temperatures can cause a range of impacts to communities, including:

e Health Impacts — The health impacts of extreme cold are greater in terms of mortality in humans, but often
after more prolonged exposure versus a cold snap. Extreme heat waves, however, can prove more deadly
over a shorter duration. At greatestrisk of death in heat waves are the urban-dwelling elderly without access
to an air-conditioned environment for at least part of the day.

e Transportation — Cold weather can impact automotive engines, possibly stranding motorists, and stress
metal bridge structures. Highways and railroad tracks can become distorted in high heat. Disruptions to the
transportation network and accidents due to extreme temperatures represent an additional risk.

e Agriculture — Absolute temperature and duration of extreme cold can have devastating effects on trees and
winter crops. Livestock s especially vulnerable to heat, and crop yields can be impacted by heat waves that
occur during key development stages.

e Energy — Energy consumption rises significantly during extreme cold weather. Residents are placed in
extreme danger when any fuel shortages or utility failures prevent the heating of a dwelling. Extreme heat
also can result in utility interruptions, and sagging transmission lines due to the heat can lead to shorting
out. Power failures during extreme heat scenarios can also place residents in danger. The inability to properly
cool homes during a heat scenario can make residents more prone to heat stroke and exhaustion.

The range of these impacts, especially health effects, can be mitigated through improved forecasts, warnings,
community preparedness, and appropriate community-based response.

Temperature advisories, watches, and warnings are issued by the National Weather Service relating the above
impacts to the range of temperatures typically experienced in Pennsylvania. Exact thresholds vary across the
Commonwealth, butin general Heat Advisories are issued when the heat index will be equal to or greater than 100°F,
but less than 105°F, Excessive Heat Warnings are issued when heat indices will attain or exceed 105°F, and Excessive
Heat Watches, are issued when there is a possibility that excessive heat warning criteria may be experienced within
twelve to forty-eight hours (NOAA NWS, 2021b). In terms of human health concerns, extremely high temperatures
cause heat stress which can be divided into four categories. Each category is defined by apparent temperature
which is associated with a heat index value that captures the combined effects of dry air temperature and relative
humidity on humans and animals. Major human risks for these temperatures include heat cramps, heat syncope,
heat exhaustion, heatstroke, and death. Note that while the temperatures in Figure 4.3.3-3 serves as a guide for
various danger categories, the impacts of high temperatures will vary from person to person based on individual age,
health, and other factors. The elderly, the very young, and those with low or no income are most vulnerable to health-
related impacts of extreme temperatures.

Cold temperatures can be extremely dangerous to humans and animals exposed to the elements. Without heat and
shelter, cold temperatures can cause hypothermia, frost bite, and death. Wind chill temperatures are often used in
place of raw temperature values due to the effect of wind can have in drawing heat from the body under cold
temperatures. These values represent what temperatures actually feel like to humans and animals under cold,
windy conditions. Similar to high temperatures, the effect of cold temperatures will vary by individual.
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Figure 4.4.3-3 Extreme Cold and Wind Chill Index
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Figure 4.4.3-4 Extreme Heat and Heat Index
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Figure 4.3.3-3 shows the effects of wind speed on extreme cold events and humidity on extreme heat events. These
compounding factors can increase the risk experienced by vulnerable populations and the general public.

The worst extreme heat occurred on July 15, 1995 where high temperatures near and above the 100-degree mark
were some of the hottest reported in Eastern Pennsylvania in 29 years. There were 67 heat-related deaths in the
region. Most were elderly, shut-ins, or people in otherwise poor health with no ventilation or air conditioning (Bucks
County, 2011a). A worst case for extreme cold temperatures would include injuries resulting from direct exposure
(as a result of an interruption of energy supplies) and from being cut off from medical care due to associated snow
orice impacting travel. This scenario is estimated to require medical care for 1 percent of Bucks County’s population
over 65 years of age and cause 10 percent mortality of those impacted. With an approximate population of 120,630
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persons who are 65 and older (US Census, 2019), thisresults in 1,210 injuries and 120 deaths from a potential worst-
case scenario.

Major human risks to extremely high temperatures include heat cramps, heat syncope, heat exhaustion, heatstroke,
and death. The elderly, the very young, and those with low or no income are most vulnerable to health-related
impacts of extreme temperatures. Cold temperatures can be extremely dangerous to humans and animals exposed
to the elements. Without heat and shelter, cold temperatures can cause hypothermia, frost bite, and death. Wind
chill temperatures are often used in place of raw temperature values due to the effect of wind can have in drawing
heat from the body under cold temperatures.

The potential impacts of extreme temperature on community lifelines are as follows:

Table 4.4.3-1 Most Likely Lifelines Impacted by Extreme Temperature

. ifenes __________________________________Nots ___________________________

Medical care will be needed in extreme events, and the facilities themselves will need effective
heating and cooling infrastructure.

Extreme temperatures will lead to a larger strain on the power grid due to an increased usage of
heating and cooling utilities.

Table 4.4.3-2 describes events related to extreme heat and cold in Bucks County between 2000 and October 2025
as reported to the National Centers for Environmental Information Storm Events Database. While each of these
events affected Bucks County, the temperatures, deaths, injuries, and damage indicated in the table were not
necessarily in Bucks County itself; data for these events is regional in nature.

Note: Unseasonably warm events were not included in this table, as they were in previous versions of the plan
because these events do not pose life threatening results to living things.

4.4.3.3 Potential for Future Occurrence

The future occurrence of extreme temperature can be considered possible as defined by the Risk Factor
methodology probability criteria (see Table 4.6-1). Due to its location and geography, the County is more likely to
encounter excessive heat than extreme cold weather. Topography and vegetation can impact temperature
differentials across the County (NOAA NCEI, 2021).

It is important to note that frequency estimates may not be an accurate representation of future conditions due to
the unknown impacts of climate change. Significant, broad evidence supports human influence to a long-term trend
of global warming. It has been difficult to predict how much, how fast, or how long the warming will occur, due to
the large number of variables involved. According to the 2021 Pennsylvania Climate Impacts Assessment,
Pennsylvaniais projected to see higher average temperatures over the course of the next several decades. Increasing
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annual and seasonal average temperatures are currently rated medium risk but are projected to be rated high risk
for the mid-century. Across the state, annual average temperatures are projected to increase by about 5.9°F (3.3°C)
by mid-century and 9.4°F (5.2°C) by the end-of-century. Some areas of the world may experience greater
temperature changes than others. Predictions for smaller areas and shorter time periods become more uncertain
(PADEP, 2021c).

4.0-40



Figure 4.4.3-5 Bucks County Extreme Heat Hazard Assessment Report (CRMA, 2025)
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4.4.3.4 Past Occurrences

The table below details past occurrences of extreme temperatures in Bucks County and the surrounding region.

Table 4.4.3-2 Recorded Temperature Extremes in Bucks County and Surrounding Region (NOAA NCEI, 2021)

Vent Temperature Property Crop Damage
(Wind Chill) Damage ($) $)
05/02/2001 Unseasonably 92°F 0 0 0 0
Hot

06/26/2001 Excessive Heat 96°F 2 0 0 0

07/01/2001 Excessive Heat 91°F 1 0 0 0

07/24/2001 Excessive Heat 94°F 2 0 0 0

08/26/2001 Excessive Heat 99°F 22 0 0 0

06/24/2002 Excessive Heat 95°F 4 0 0 0

07/01/2002 Excessive Heat 98°F 15 0 0 0

07/15/2002 Excessive Heat 96°F 2 0 0 0

07/28/2002 Excessive Heat 95°F 3 0 0 0

08/01/2002 Excessive Heat 102°F 9 0 0 0

08/11/2002 Excessive Heat 98°F 8 0 0 0

01/14/2003 Extreme 6°F 4 0 0 0
Cold/wind chill

06/23/2003 Excessive Heat 93°F 3 0 0 0

07/04/2003 Excessive Heat 92°F 4 0 0 0

01/09/2004 Extreme -2°F 2 0 0 0
Cold/wind chill

01/15/2004 Extreme 1°F 1 0 0 0
Cold/wind chill

12/20/2004 Extreme 3°F 0 0 0 0
Cold/wind chill

01/18/2005 Extreme -10°F 2 1 0 0
Cold/wind chill

01/23/2005 Extreme -3°F 10 0 0 0
Cold/wind chill

01/28/2005 Extreme -6°F 0 0 0 0
Cold/wind chill

06/13/2005 Excessive Heat 92°F 3 0 0 0

07/18/2005 Excessive Heat 92°F 6 0 0 0

07/25/2005 Excessive Heat 96°F 7 0 0 0

08/02/2005 Excessive Heat 95°F 5 0 0 0

08/11/2005 Excessive Heat 96°F 2 0 0 0

07/16/2006 Excessive Heat 98°F 3 0 0 0
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Temperature
(Wind Chill)

Property
Damage ($)

Crop Damage
($)

“

08/01/2006
02/15/2007
02/16/2007
02/19/2007
07/08/2007
08/07/2007
04/25/2009
07/01/2009
08/10/2009
08/16/2009
06/23/2010
07/16/2010
7/6/2013
7/15/2013
7/18/2013
9/11/2013

1/4/2014

1/7/2014

1/22/2014

6/17/2014

7/2/2014

1/7/2015

2/13/2015

2/15/2015

2/19/2015

2/24/2015
2/14/2016
7/6/2016
7/15/2016
8/11/2016

6/13/2017
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Excessive Heat

Cold/wind chill

Cold/wind chill

Cold/wind chill

Excessive Heat

Excessive Heat

Heat

Heat

Excessive Heat

Heat

Excessive Heat

Excessive Heat

Excessive Heat

Excessive Heat

Excessive Heat

Heat

Extreme
Cold/Wind Chill
Cold/Wind Chill

Cold/Wind Chill

Heat

Heat

Cold/Wind Chill

Cold/Wind Chill

Cold/Wind Chill

Cold/Wind Chill

Cold/Wind Chill

Cold/Wind Chill

Excessive Heat

Excessive Heat

Excessive Heat

Excessive Heat

105°F
4°F
4°F
6°F
95°F
96°F
93°F
86°F
103°F
95°F
94°F
90°F
95°F
95°F
95°F
91°F
-2°F

-22°F (with wind
chill)
-15°F (with wind
chill)
94°F
96°F
-11°F (with wind
chill)
4°F

-20°F (with wind
chill)
-23°F (with wind
chill)

-5°F

-4°F
95°F
95°F
92°F

99°F



Vent Temperature Property Crop Damage
(Wind Chill) Damage ($) ($)

7/13/2017 Excessive Heat 101°F 0 0 0 0
7/1/2018 Excessive Heat 110°F 0 0 0 0
7/5/2018 Excessive Heat 110°F 1 0 0 0
6/30/2021 Excessive Heat 105°F 0 0 0 0
8/12/2021 Excessive Heat 105°F 0 0 0 0
8/9/2022 Excessive Heat 105°F 0 0 0 0
12/24/2022 Cold/Wind Chill -15°F 0 0 0 0
6/22/2024 Excessive Heat 105°F 0 0 0 0
7/5/2024 Excessive Heat 108°F 0 0 0 0
7/6/2024 Excessive Heat 105°F 0 0 0 0
7/9/2024 Excessive Heat 107°F 0 0 0 0
8/2/2024 Excessive Heat 106°F 0 0 0 0
6/25/2025 Excessive Heat 112°F 0 0 0 0
7/25/2025 Excessive Heat 108°F 0 0 0 0
7/29/2025 Excessive Heat 105°F 0 0 0 0

4.4.3.5 Vulnerability Assessment

The potential for extreme heat and cold always exists in and around the summer and winter months. In terms of
human and social vulnerabilities, weather forecasters can normally predict the temperature with excellent accuracy
and they, along with local emergency management personnel and social services agencies, are instrumental in
reducing extreme temperature vulnerabilities through public education and attention to the issue. Adhering to
extreme temperature warnings can significantly reduce the risk of temperature-related deaths.

Those hardest hit by both heat and cold waves include the elderly, the very young, and those with low or no income,
and others who are already physically vulnerable. Excessive heat exposure also affects people with certain pre-
existing medical conditions, including cardiovascular disease, respiratory illnesses, and obesity. All 54 jurisdictions
are considered to be vulnerable to the effects of extreme temperatures, but these vulnerabilities are individualized
among the general population and will continue to be extremely difficult to address from a countywide or even local
emergency response to such events.

Table 4.4.3-3 shows the precent of population by census tract that are estimated to have no social vulnerability, and
the percent of population that are estimated to have three or more characteristics of social vulnerability. The
Community Resilience Estimates for Heat released in 2022 by the US Census Bureau are one means of identifying
populations that may face higher vulnerability to extreme heat events.
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Table 4.4.3-3 Populations Vulnerable to Extreme Heat

P Total % of Pop with no % of Pop with 3 or
Municipality Census Tract .
Population SV more

Lower Makefield Township
New Britain Township
New Britain Township

Newtown Township
Lower Makefield Township
Northampton Township
Plumstead Township
Hilltown Township
Middletown Township
Northampton Township
Northampton Township
Buckingham Township
Newtown Township
Warrington Township
East Rockhill Township
Dublin Borough
Buckingham Township
Doylestown Township
Yardley Borough
Plumstead Township
Quakertown Borough
Warwick Township
Newtown Borough
Northampton Township
Warrington Township
Solebury Township
Northampton Township
Richland Township
Northampton Township
Falls Township
Warrington Township
Bristol Township
Wrightstown Township
Buckingham Township
Chalfont Borough
Plumstead Township
Warminster Township
Lower Makefield Township

Middletown Township
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Census Tract 1055.06
Census Tract 1020.03
Census Tract 1020.02
Census Tract 1052.08
Census Tract 1055.08
Census Tract 1050.12
Census Tract 1042.03
Census Tract 1063
Census Tract 1008.09
Census Tract 1050.13
Census Tract 1050.11
Census Tract 1045.05
Census Tract 1052.03
Census Tract 1018.05
Census Tract 1023
Census Tract 1041
Census Tract 1045.06
Census Tract 1046.01
Census Tract 1056
Census Tract 1042.04
Census Tract 1031.02
Census Tract 1049.01
Census Tract 1053
Census Tract 1050.06
Census Tract 1018.02
Census Tract 1043.01
Census Tract 1050.08
Census Tract 1064.01
Census Tract 1050.04
Census Tract 1058.09
Census Tract 1018.10
Census Tract 1004.01
Census Tract 1051
Census Tract 1045.02
Census Tract 1019
Census Tract 1042.01
Census Tract 1016.09
Census Tract 1055.09
Census Tract 1009

4,165
4,443
2,856
2,370
3,563
2,698
5,620
7,474
5,890
5,783
3,463
5,599
2,065
2,185
5,736
2,174
2,465
4,904
2,595
5,335
2,182
7,184
2,255
5,879
6,368
2,877
3,888
7,694
5,609
4,377
6,302
6,308
3,261
8,086
4,216
2,902
4,516
4,601
7,629

66.00
66.53
53.36
51.60
59.28
56.41
65.34
61.61
51.48
49.89
52.70
62.33
47.36
53.41
36.51
45.86
50.67
60.89
44.51
61.82
56.65
49.46
49.14
49.62
56.83
51.69
46.60
60.88
50.13
45.58
56.01
44.56
51.18
59.44
44.62
36.60
51.53
43.69
33.12

7.25

7.40

7.70

7.93

8.48

8.56

8.68

9.27

9.42

9.53

10.34
10.36
10.51
10.66
10.70
10.81
10.83
11.09
11.10
11.47
11.78
11.93
11.93
12.01
12.08
12.17
12.24
12.45
12.46
12.54
12.58
12.79
13.19
13.41
13.64
13.65
13.68
13.80
13.97



Municipalit Census Tract Total % of Pop with no % of Pop with 3 or
patity Population SV more

Bedminster Township
New Britain Township
Warrington Township
New Britain Borough
Falls Township
Solebury Township
Buckingham Township
Bensalem Township
Northampton Township
Richland Township
Tinicum Township
Northampton Township
Lower Southampton Township
Upper Makefield Township
Haycock Township
Perkasie Borough
Lower Makefield Township
Falls Township

Newtown Township

Durham Township, Riegelsville
Borough

Falls Township
Upper Southampton Township
Upper Makefield Township
Middletown Township
Falls Township
Bristol Township
Bensalem Township
Doylestown Township
Bristol Borough
Warrington Township
Nockamixon Township
Lower Southampton Township
Middletown Township
Lower Makefield Township
Bristol Township
Sellersville Borough
Middletown Township
Warminster Township
Lower Southampton Township

Hilltown Township

Census Tract 1040
Census Tract 1020.04
Census Tract 1018.07

Census Tract 1048
Census Tract 1058.01
Census Tract 1043.03
Census Tract 1045.03
Census Tract 1002.01
Census Tract 1050.10

Census Tract 1065

Census Tract 1039
Census Tract 1050.03
Census Tract 1014.01
Census Tract 1054.02

Census Tract 1033
Census Tract 1024.02
Census Tract 1055.07
Census Tract 1058.08
Census Tract 1052.07

Census Tract 1066

Census Tract 1058.12
Census Tract 1015.03
Census Tract 1054.01
Census Tract 1008.03
Census Tract 1058.11
Census Tract 1004.04
Census Tract 1001.05
Census Tract 1046.03
Census Tract 1006
Census Tract 1018.09
Census Tract 1037
Census Tract 1014.03
Census Tract 1008.08
Census Tract 1055.11
Census Tract 1003.07
Census Tract 1025
Census Tract 1008.05
Census Tract 1062.01
Census Tract 1014.04
Census Tract 1021.02

7,466
4,951
4,608
2,122
6,230
4,556
4,532
5,271
3,980
7,375
3,765
4,880
5,264
4,225
2,182
5,005
7,346
3,709
5,012

1,929

1,696
3,900
4,596
4,743
6,135
6,156
3,237
5,601
3,755
3,501
3,352
5,858
5,302
4,154
5,059
4,672
6,176
3,500
2,495
3,502

58.32
47.59
61.13
48.26
35.23
50.72
60.66
38.28
40.38
44.60
33.44
48.69
33.64
54.70
58.30
58.34
44.05
43.97
47.29

40.28

38.80
38.59
38.97
46.95
40.21
17.45
28.79
58.74
49.05
39.02
37.02
50.77
47.68
52.41
35.17
51.31
44.06
44.94
35.19
29.50

14.04
14.14
14.21
14.56
14.57
14.64
14.67
14.82
14.85
14.97
14.98
15.02
15.06
15.08
15.35
15.42
15.48
15.58
15.90

15.91

15.92
16.28
16.41
16.45
16.48
16.49
16.59
17.05
17.15
17.20
17.24
17.26
17.35
17.36
17.36
17.42
17.42
17.51
17.64
17.73
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Municipalit Census Tract Total % of Pop with no % of Pop with 3 or
patity Population SV more

Doylestown Borough
Bensalem Township
Bensalem Township
Warwick Township
Milford Township
Newtown Township
Warminster Township
Bensalem Township
Bristol Township
Lower Makefield Township
Solebury Township
West Rockhill Township
Upper Southampton Township
Warminster Township
Lower Makefield Township

Bensalem Township

Milford Township,
Trumbauersville Borough

Bristol Township
New Hope Borough
Doylestown Borough
Bensalem Township
Upper Southampton Township
Upper Southampton Township
Bristol Township
Bristol Township
Bristol Township
Falls Township
Perkasie Borough
Quakertown Borough
Warminster Township
Falls Township
Telford Borough
Bristol Township
Lower Southampton Township
Penndel Borough
Bensalem Township
Springfield Township
Bridgeton Township
Falls Township

Newtown Township
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Census Tract 1047.03
Census Tract 1002.06
Census Tract 1002.11
Census Tract 1049.02
Census Tract 1028.01
Census Tract 1052.06
Census Tract 1016.11
Census Tract 1002.13
Census Tract 1003.02
Census Tract 1055.10
Census Tract 1043.04
Census Tract 1027
Census Tract 1015.05
Census Tract 1016.03
Census Tract 1055.05
Census Tract 1001.03

Census Tract 1064.02

Census Tract 1004.07
Census Tract 1044
Census Tract 1047.01
Census Tract 1002.12
Census Tract 1015.06
Census Tract 1015.04
Census Tract 1004.03
Census Tract 1004.08
Census Tract 1004.06
Census Tract 1058.10
Census Tract 1024.01
Census Tract 1031.01
Census Tract 1016.10
Census Tract 1058.05
Census Tract 1026
Census Tract 1004.02
Census Tract 1014.05
Census Tract 1011
Census Tract 1001.02
Census Tract 1034
Census Tract 1038
Census Tract 1058.07
Census Tract 1052.02

2,214
5,598
6,753
7,567
3,426
5,299
7,116
5,535
5,012
5,298
1,246
5,279
3,318
3,285
3,907
2,396

7,614

1,217
2,616
3,545
3,874
5,175
2,781
2,148
6,845
3,659
2,410
4,022
2,345
4,718
5,643
2,222
6,442
6,850
2,509
3,134
5,140
1,227
3,762
5,110

47.61
35.91
40.65
40.87
41.94
50.2
49.47
40.31
41.28
51.11
43.02
43.97
39.51
43.68
45.92
40.28

52.77

43.06
32.34
28.35
31.31
34.32
47.57
26.16
26.37
46.73
33.20
41.89
31.73
44.93
32.50
48.02
25.18
25.75
40.57
35.00
36.75
36.76
30.68
43.70

17.75
17.85
18.04
18.05
18.10
18.12
18.35
18.36
18.54
18.71
18.86
18.98
19.17
19.30
19.71
19.78

19.81

20.05
20.11
20.20
20.29
20.46
20.53
20.58
20.83
21.18
21.33
21.38
21.45
21.62
21.69
21.87
22.17
22.38
22.48
22.78
23.27
23.96
24.24
24.46



Municipalit Census Tract Total % of Pop with no % of Pop with 3 or
patity Population SV more

Doylestown Township
Tullytown Borough
Warminster Township
Middletown Township
Hilltown Township
Doylestown Borough
Bristol Township
Warrington Township
Morrisville Borough
Morrisville Borough

Bensalem Township

Langhorne Borough, Langhorne

Manor Borough
Northampton Township

Middletown Township
Bensalem Township
Quakertown Borough
Warminster Township
Bristol Borough

Middletown Township

Hulmeville Borough,
Middletown Township

Bristol Township

Bristol Township

Bristol Borough
Bensalem Township
Bensalem Township

Bensalem Township

Ivyland Borough, Warminster

Township

Census Tract 1046.04
Census Tract 1059
Census Tract 1016.05
Census Tract 1008.04
Census Tract 1021.04
Census Tract 1047.02
Census Tract 1003.04
Census Tract 1018.08
Census Tract 1057.04
Census Tract 1057.02
Census Tract 1002.07

Census Tract 1061

Census Tract 1050.09
Census Tract 1008.11
Census Tract 1002.14
Census Tract 1031.03
Census Tract 1016.07
Census Tract 1005
Census Tract 1008.07

Census Tract 1060

Census Tract 1003.03
Census Tract 1003.06
Census Tract 1007
Census Tract 1002.10
Census Tract 1002.08
Census Tract 1001.04

Census Tract 1062.02

6,348
2,275
4,510
3,879
5,985
2,542
2,618
2,666
7,202
3,326
4,410

2,611

3,457
4,460
4,237
4,798
3,650
2,716
4,192

4,503

5,168
3,680
3,448
7,436
6,638
4,756

3,353

48.39
40.40
31.20
28.80
43.71
26.83
31.82
39.05
28.27
33.40
19.55

34.09

46.98
22.98
38.19
32.37
31.64
24.34
20.90

37.80

16.85
22.01
18.68
29.90
10.62
11.73

19.62

24.59
24.75
25.01
25.01
25.08
25.14
26.39
26.93
29.12
29.46
290.48

30.14

30.58
30.81
31.18
31.18
31.23
33.39
33.92

34.24

36.20
36.22
38.23
38.29
40.57
44.49

53.47
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4.4.4 Flood, Flash Flood, Ice Jam

Flooding is the temporary condition of partial or complete inundation of normally dry land, and
it is the most frequent and costly of all natural hazards in Pennsylvania (PEMA, 2020). Flash
flooding is usually a result of heavy localized precipitation falling in a short time period over a
given location, often along mountain streams and in urban areas where much of the ground is
covered by impervious surfaces. Winter flooding can include ice jams which occur when warm
temperatures and heavy rain cause snow to melt rapidly. Snow melt combined with heavy rains
can cause frozen rivers to swell, which breaks the ice layer on top of a river. The ice layer often
breaks into large chunks, which float downstream, piling up in narrow passages and near other
obstructions such as bridges and dams.

4.4.4.1 Location and Extent

Fluvial flooding occurs when excess water from snowmelt or rainfall fills a stream, causing it to overflow onto the
stream banks and adjacent floodplains. Floodplains are lowlands adjacent to rivers, streams, and creeks that are
subject to recurring floods. Snow melt combined with heavy rains can cause frozen rivers to swell, which can break
the ice layer on top of a river. If this occurs, large chunks can float downstream, piling up in narrow passages and
near other obstructions such as bridges and dams causing an ice jam.

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

Bucks County is located largely in the Central Delaware River sub-basin, though some of the southern and western
areas are located in the Lower Delaware River sub-basin. This area has a typical piedmont geography with low rolling
hills flattening out to the Atlantic Coastal Plain along the Delaware River. Excess water from rainfall or snowmelt can
accumulate in this area and drain into the streams and rivers, which can then overflow onto stream banks and
adjacent floodplains. Bucks County, like many other areas in Pennsylvania, is flood prone due to the terrain and
because most of the communities are located in the floodplains along streams and valleys.
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Figure 4.4.4-1 Bucks County HUC 12 Watershed Map (USGS, 2024).
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Bucks County manages Act 167 Stormwater Management Plans for nine different watersheds within its boundaries.
These identify and prioritize “general” and “detailed” drainage obstructions or flooding problem areas. An
obstruction refers to structures of conditions in the flow of water downstream, which, under certain conditions can
cause flooding. Problem areas are identified through a variety of issues, including sedimentation, erosion, flooding,
landslide, water pollution, Flood Insurance Study (FIS) bridge backwater data, and non-attaining streams. Some
plans include obstructions within the problem area count. The number of obstructions and/or problem areas
identified throughout the watersheds are listed in Table 4.4.4-1 below. While stormwater problems exist throughout
the entire County, the highest concentrations of problem areas were identified in areas with more urbanization. Each
problem area includes a photograph of the location of concern, a description of the problem including probable
causes if identified, and suggested solutions. Several problems require further investigation to determine optimal
solutions and associated costs; these areas are noted accordingly in the plan.

Table 4.4.4-1 Obstructions and Problem Areas identified in Act 167 Stormwater Management Plans in Bucks
County

HUC-10 Watershed Problem Areas
Delaware River North Watershed 458 Bucks County Planning Commission,
2002a
Delaware River South Watershed - 423 LS I Sl
2004a
East Branch Perkiomen Creek Watershed - 101 Bucks County Planning Commission,
2004b
Perkiomen Creek Headwaters 24 23 Lehigh Valley Plzggglg (R
Neshaminy Creek Watershed 995 153 Bucks County Pl:g:(l)ng Commission,
Saucony Creek Headwaters 35 1 Lehigh Valley Plzg:glg EILLRE )
Tohickon Creek Watershed 343 i Bucks County Planning Commission,
2002b
Temple University Center for
R G TR e 300+ ) Sustainable Communities, 2011
Poquessing Watershed - 142 Philadelphia Water Department, 2012

The size of the floodplain is described by the recurrence interval of a given flood. Flood recurrence intervals are
explained in more detail in Section 4.4.4.4. However, in assessing the potential spatial extent of flooding it is
important to know that a floodplain associated with a 10-percent-annual chance of occurring in a given year is
smaller than the floodplain associated with a flood that has a 0.2-percent-annual chance of occurring. The National
Flood Insurance Program (NFIP), for which Flood Insurance Rate Maps (FIRM) are published, identifies the risk
associated with the 1-percent-annual chance flood. This 1-percent-annual chance flood event is used to delineate
the Special Flood Hazard Area (SFHA) and to identify Base Flood Elevations (BFE). Figure 4.3.4-2 illustrates these
terms. The SFHA serves as the primary regulatory boundary used by FEMA, the Commonwealth of Pennsylvania, and
Bucks County local governments when determining risk associated with flooding.
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4.4.4.2 Diagram Identifying Special Flood Hazard Area, 1% Annual Chance (100-Year) Floodplain, Floodway
and Flood fringe

The effective countywide FIRM and Flood Insurance Study (FIS) report were published for Bucks County on March
21, 2017 (FEMA, 2017a; FEMA, 2017b). This remains the most recent flood hazard data, which was used to update
this flood hazard profile. The FIRM and FIS for the entire county can be obtained from the FEMA Map Service Center
(http://www.msc.fema.gov) and can be used to identify the expected spatial extent and elevation of flooding from a
1-percent and 0.2-percent-annual chance event. All but four municipalities in the County have identified special
flood hazard areas (SFHAs). The following municipalities do not have identified SFHAs: Dublin, Ivyland,
Richlandtown, and Telford Boroughs (FEMA, 2017b). Figure 4.4.4-3 shows the location of approximate and detailed
(include BFEs) SFHAs in Bucks County.

The countywide FIS conducted by FEMA identifies areas of principal flood problems (FEMA, 2017b). The principal
flood problems within Bucks County are along Delaware River, Neshaminy Creek, and the streams of Brock, Wilver,
and Buck Creeks. Flooding was a yearly occurrence along the Delaware River between 1901-1904 and 1933-1936.
Between 1900 and 1955, nineteen major flood events occurred, with multiple flooding events occurring in 1924 and
1936. Late winter and early spring are typically when the Delaware River basin floods, but the four greatest flooding
events on record have happened during different seasons of the year, indicating the area is vulnerable to floods year-
round. Due to the low topography and vegetation-heavy geography around Delaware River, the floods are wide and
deep with high amounts of debris. The August 1955 flood on the Delaware River, the worst flood on record, had a
flow of 329,000 cubic feet per second (cfs) at Trenton, New Jersey. The same flooding event on Neshaminy Creek
had a peak discharge of 49,300 cfs which was also the highest flow rate ever recorded. The minor streams had minor
flooding events for the 1955 flood.

Major storms can cause localized inundation of structures along streams and creeks across the County including:
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Countywide

Delaware River

Upper Bucks

Beaver Run

Cabin Run

Cooks Creek

Deep Run

Gallows Run

Gallows Run Tributary
No. 2

Haycock Creek Tributary
A to Little Neshaminy
Creek

Kimples Creek Tributary
No. 1 of Martins Creek
Licking Creek Tributary
No. 1 to Lahaska Creek
Perkiomen Creek
Pleasant Spring Creek
Ridge Valley Creek
Three Mile Run
Tohickon Creek

Central Bucks
Aquetong Creek
Cafferty Run

Cafferty Run Tributary
Cooks Run

Coppernose Run
Cuttalossa Creek
Geddes Run

Geddes Run Tributary
Tributary 1 to Mill Creek
Jericho Creek Tributary D
to Neshaminy Creek
Lahaska Creek Tributary
No. 1 of Queen Anne
Creek

Paunacussing Creek
Tributary No. 1
Paunacussing Creek
Tributary No. 2

Pidcock Creek

Pine Run No. 1

Pine Run No. 2

Primrose Creek
Primrose Creek Tributary
No. 1

Rabbit Run

Railroad Creek

Robin Run

Lower Bucks

Anne Creek

Black Ditch

Blair Mill Run

Blair Mill Run Tributary
(Tributary 02463 to Blair
Mill Run)

Brock Creek

Buck Creek

Chubb Run

Core Creek

Croydon Run

Croydon Tributary
Hough's Creek Tributary
A to Neshaminy Creek
Poquessing Creek
Poquessing Creek
Tributary No. 2
Poquessing Creek
Tributary No. 3

Queen Anne Creek
(Newportville)

Rock Run

Rock Run Tributary East
Branch

Silver Creek No. 1

Silver Creek No. 2
Southampton Creek
Tributary No. 1
Tributary No. 1 Ironworks
Creek Tributary B to Little
Neshaminy Creek

It should also be noted that flooding is not only caused by heavy rain events. Additionally, as described in the Dam

Failure Hazard Profile (Appendix G), there are 13 state regulated, high-hazard dams located within the County and
eight federally owned, high hazard dams in or upstream of the County. If any one of these dams were to fail, there
could be loss of life and property damage resulting from flooding within the dam inundation areas. Flood risk is also
associated with levee failure. The United States Army Corps of Engineers (USACE) identifies four levee systems in
Bucks County through the National Levee Database: Morrisville, North Branch Neshaminy Creek Levee, Rohm and
Haas Plant Levee System, and West Branch Neshaminy Creek Levee (USACE, 2021a).
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Figure 4.4.4-2 Map Showing the Location of Watercourses and Flood Zones Throughout Bucks County
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4.4.4.3 Range of Magnitude

Floods are considered hazards when people and properties may be affected. Injuries and deaths can occur when
people are swept away by flood currents or bacteria and disease are spread by moving or stagnant floodwaters
(Doocy et al., 2013). Most property damage results from inundation by sediment-filled 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 previous wet period or if the rain is concentrated in an area of
impermeable surfaces such as large parking lots, paved roadways, or other impervious developed areas (MRCC,
2022).

Several factors determine the severity of floods, including rainfall intensity and duration, topography, ground cover,
and rate of snowmelt (Doocy et al., 2013). Water runoff is greater in areas with steep slopes and little or no vegetative
ground cover. Ditches of roads, valleys of hills, land with natural or man-made low topographical areas, and poor
draining soils can all attribute to localized flooding outside of a mapped floodplain. Flooding can also be
exacerbated through the process of urbanization. Urbanization removes native vegetation and agricultural land
present and replaces them with impervious surfaces, which drastically reduces stormwater infiltration rates and
forces rainfall to run off into nearby surfaces (Polk, 2024). If mismanaged, this runoff can accumulate quickly and
create hazardous conditions. Stormwater runoff may contain and transport harmful pollutants such as fertilizers or
pesticides from agricultural/residential applications, bacteria from livestock and pet waste, oil from vehicles, and
other pollutants. These contaminants may infiltrate drinking water supply or swimming areas. When excess nitrogen
and phosphorus are flushed into the surface water from fertilizers, algal blooms can occur which degrade living
conditions for fish and other organisms (Yencha, 2022). How and when a community was built can also contribute
to the severity of a flood event. Flooding may be caused or exacerbated in older communities built prior to
stormwater management requirements. Communities where this is the case may want to consider mitigation
actions focused on retrofitting and incorporating stormwater management initiatives.

Flooding in Bucks County can be worsened if the flow of water is obstructed in some way such as by an undersized
culvert. If undersized culverts trap debris they can create a dam, which would increase flooding in upstream
municipalities. Flooding can also be worsened by bridge washouts, like the damages and washouts brought about
by Hurricane Floyd in September 1999, or Tropical Storm Allison in June 2001. Strong thunderstorms that bring heavy
rain downpours can also wash bridges out, like the August 2003 event that washed out County Line Road bridge in
West Rockhill Township. More extensive event narratives can be found in the Structure Collapse (Infrastructure)
profile, Section 4.3.15. Both culvert and bridge washouts can cause damage to transportation infrastructure, making
response and recovery actions more difficult.

In Bucks County, there are seasonal differences in how floods are caused. In the winter and early spring (February
to April), major flooding has occurred from intense rainfall on dense snowpack throughout contributing watersheds,
although the snowpack is generally moderate during most winters. Furthermore, ice jams are common during the
winter and spring along rivers, streams, and creeks. As ice or debris moves downstream, it may get caught on any
sort of obstruction to the water flow. When this occurs, water can be held back, causing upstream flooding. When
the jam finally breaks, flash flooding can occur downstream (NOAA NWS, n.d.). Ice jams have been an issue on the
Delaware River causing major flooding events in 2014 and 2018 as discussed in the Past Occurrence section.
Summer floods have occurred from intense rainfall on previously saturated soils. Summer thunderstorms deposit
large quantities of rainfall over a short period of time that can result in flash flood events. In addition, as detailed in
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Section 4.3.6, the County occasionally experiences intense rainfall from tropical storms in late summer and early
fall.

The magnitude of a flood ranges from a small event in which water enters basements and covers low-lying roads to
regional flooding events where swollen creeks and rivers destroy homes, businesses, and infrastructure. According
to the County, the worst-case flood event occurred in Bucks County in August 1955, when Hurricanes Connie and
Diane struck a week apart and caused the worst damage ever in the history of the watershed (BCEMA, 2011).
Hurricane Connie hit the Mid-Atlantic August 12-13, dropping significant rainfall across eastern Pennsylvania and
flooding along the Delaware River, Neshaminy Creek, and Perkiomen Creek. Then, just five days later, Hurricane
Diane brought heavy rains to an already soaked region. Damages from this flood were estimated at $10.6 million, in
July 1961 prices (Gelber, 2002).

Although floods can cause damage to property and loss of life, floods are naturally occurring events that benefit
riparian systems which have not been disrupted by human actions; benefits include groundwater recharge and the
introduction of nutrient rich sediment improving soil fertility (WMO, 2006). However, the destruction of riparian
buffers through development, changes to land use and land cover throughout a watershed, and the introduction of
chemical or biological contaminants which often accompany human presence cause environmental harm when
floods occur. Hazardous material facilities are potential sources of contamination during flood events. Other
negative environmental impacts of flooding include water-borne diseases, heavy siltation, damage or loss of crops,
and drowning of both humans and animals.

Dams, levees, and reservoirs act as flood protection measures in Bucks County. There are 137 dams in the County;
however, 13 of these are high hazard dams. Please refer to the Dam Failure hazard profile in Appendix G for more
information on dams. As previously mentioned, there are four levee systems in the County.

The following community lifelines are affected by floods, flash floods, and ice jams:

Table 4.4.4-2 Most Likely Lifelines Impacted by Floods, Flash Foods, and Ice Jams
 Lifelines . [Notes |

Government operations and facilities, including police, fire, and search and
rescue are needed for response and recovery.

Significant risk to buildings is posed and can create issues for food and
water access.

Transportation routes will be affected due to direct damage from flooding
and potential compounding hazards like landslides.

Floods may affect hazardous materials storage due to damage to facilities.
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4.4.4.4 Previous Occurrence

Bucks County has a long history of flooding problems. The Delaware River boarders the southeast edge of the County
as well as many streams, creeks, and tributaries. This topography has contributed to numerous major floods and
localized flash flooding (FEMA, 2017b). Table 4.4.4-3 describes events related to flooding and flash floods in Bucks
County between 2000 and November 2025 as reported to the National Centers for Environmental Information (NCEI)
Storm Events Database. Estimated property damages include every loss to any type of facility (residential,
commercial, agricultural, orindustrial) and include structure, content, and crop damages. Not included in this listing
or appendix are severe flood events that occurred prior to 1993 as they are not available on the Storm Events
Database. Note that property damage values are estimates based on best available information from NCEI’s

database. “Countywide” indicates several locations in the County were affected.

Table 4.4.4-3 Flood and Flash Flood Events Impacting Bucks County from 2000-2025 (NOAA NCEI, 2026).

Date

7/30/2000

9/19/2000

12/17/2000

6/16/2001

8/4/2001

8/11/2001

11/17/2002

2/22/2003

6/4/2003

7/22/2003

9/15/2003

9/23/2003

9/28/2003

10/27/2003

10/29/2003

11/5/2003

11/20/2003

12/11/2003
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Location & Description

SOUTHERN BUCKS COUNTY. Flood - Thunderstorms with torrential downpours caused flash
flooding of the Mill Creek Basin, leading to significant structure damage, bridge washouts, and road
closures.

WARRINGTON. Flood - Heavy rain caused by the remnants of what was Hurricane Gordon caused
poor drainage flooding in low-lying areas.

COUNTYWIDE. Flood - Showers and thunderstorms caused urban and poor drainage flooding as
well as flooding in major streams and rivers.

SOUTHERN PORTION OF THE COUNTY. Flood - Tropical Storm Allison drenched the southern half of
the County with up to ten inches of rain.

CROYDON. Flash Flood - Slow moving thunderstorms with torrential downpours produced urban
and flash flooding in and around Bristol Township.

WOODSIDE. Flash Flood - Thunderstorms with torrential rains caused flash flooding of Rock Run in
Lower Makefield and Yardley.

DUBLIN. Flood - A Northeaster produced steady, heavy rain across Southeast Pennsylvania.
SOUTHERN PORTION OF THE COUNTY. Flash Flood - The combination of heavy rain and melting
snow caused widespread roadway flooding and ponding in poor drainage areas; the Neshaminy
Creek experienced ice jams.

COUNTYWIDE. Flood - Two separate surges of heavy rain caused urban and poor drainage flooding
and flooding on the Neshaminy and East Branch of the Perkiomen Creeks.

Countywide. Flash Flood - Two evenings of thunderstorms in a row caused flash flooding in upper
Bucks County. Flooding was worst at Riegelsville.

NORTHWEST PORTION OF THE COUNTY. Flash Flood — Remnants of Tropical Storm Henri caused
significant heavy rainfall of 3-4 inches.

COUNTYWIDE. Flood - Heavy rainfall caused widespread poor drainage flooding and covered roads
with 2-3 feet of water.

CENTRAL PORTION. Flash Flood - Thunderstorms dropped 3-4 inches between Doylestown and
Perkasie causing small stream flooding.

COUNTYWIDE. Flood - Showers and thunderstorms associated with a slow moving cold front
produced poor drainage flooding and stream flooding in Bucks County.

COUNTYWIDE. Flood - Heavy rainfall across the county, especially in the lower portion, caused
Neshaminy Creek to reach flood stage.

WEST CENTRAL PORTION. Flash Flood - Thunderstorms caused flooding along smaller streams in
the Neshaminy Creek Watershed and urban and poor drainage flooding.

COUNTYWIDE. Flood - Heavy rain fell and caused poor drainage and creek flooding across the
County.

COUNTYWIDE. Flood - A combination of heavy rain and melting snow runoff caused widespread
poor drainage flooding exacerbated by high tide, mudslides, and road closures.

Reported
Damage ($)*

$5,000,000

None Reported
None Reported
$1,500,000
None Reported

None Reported

None Reported

None Reported

None Reported
None Reported
None Reported
None Reported
None Reported
None Reported
None Reported
None Reported
None Reported

None Reported



Date

2/6/2004

7/14/2004

7/27/2004

7/28/2004

8/1/2004

9/18/2004

9/28/2004

11/28/2004

1/14/2005

4/3/2005

4/8/2005

10/8/2005

12/16/2005

6/28/2006

6/29/2006

7/21/2006

9/2/2006

11/8/2006

1/1/2007

3/2/2007

3/2/2007

4/15/2007

Location & Description

COUNTYWIDE. Flood - Heavy rain and snow melt caused poor drainage and creek flooding
throughout the County.

NEW BRITAIN. Flash Flood - Thunderstorms with heavy downpours produced stream and roadway
flooding in the township.

COUNTYWIDE. Flash Flood - Thunderstorms with very heavy rain caused road closures, stream
flooding and vehicle rescues in two stripes across the county.

NEW BRITAIN. Flash Flood — Thunderstorms with heavy downpours produced stream and roadway
flooding in the township.

PENNDEL. Flash Flood - Thunderstorms with very heavy rain caused poor drainage and stream
flooding in extreme southwest and east central Bucks County.

COUNTYWIDE. Flood/Flash Flood - The remnants of Hurricane lvan coupled with rain in the upper
Delaware River Basin caused widespread poor drainage and creek flooding. Bucks County declared
a disaster area.

COUNTYWIDE. Flash Flood - The remnants of Hurricane Jeanne caused between 3-8 inches of rain,
spurring road flooding, poor drainage, and small creek flooding.

COUNTYWIDE. Flood - A strong cold front and a prolonged flow from the Gulf of Mexico and nearby
Atlantic Ocean produced heavy rain across Bucks County. Storm totals of 2 to 3 inches produced
widespread poor drainage flooding and creek and stream flooding.

Countywide. Flood - A slow-moving cold front dropped 1-2 inches of rain and led to urban and poor
drainage flooding that and led to stream and creek flooding.

COUNTYWIDE. Flood - A greater-than-50-year storm caused significant flooding, triggering
widespread evacuation, road closures, and a state of emergency declaration.

COUNTYWIDE. Flash Flood — Heavy rain that fell on already saturated ground caused stream flooding
in northwestern Bucks County.

NORTHWEST PORTION OF THE COUNTY. Flash Flood — The remnants of Tropical Storm Tammy
produced persistent and heavy rain across the County with storm total averages between 4-6 inches.
LANGHORNE. Flood - The combination of snow melt and excessive precipitation caused minor
flooding along the Neshaminy Creek.

MULTIPLE COUNTIES. Flood/Flash Flood/Coastal Flood - Freshwater runoff from excessive
precipitation combined with high astronomical tides caused moderate tidal flooding, extending
inland on the tidal portions of Delaware River tributaries. Attimes other than high tide, major flooding
occurred along the Delaware River, striking Yardley and New Hope the hardest. A total of 8.42” was
measured over a 4-day period by the NWS, flooding the Lenape Park system and surrounding areas of
Perkasie. Covered Bridge Apartment residents are evacuated by raft.

SOUTHWEST PORTION OF THE COUNTY. Flash Flood — Thunderstorms with heavy rain caused poor
drainage flooding and some creek flooding in southwestern Bucks County.

NORTH PORTION OF THE COUNTY. Flash Flood - Thunderstorms with 3-4 inches of heavy rain
caused poor drainage flooding and some creek flooding in northern Bucks County.

LANGHORNE. Flood - The remnants of Tropical Storm Ernest and a large high pressure system over
Canada produced heavy rain and strong winds in Bucks County. This caused power outages and
downed trees in and around Langhorne in particular.

QUAKERTOWN TO LANGHORNE. Flood - A slow moving low pressure system that moved from the
Gulf of Mexico caused heavy rain to fall averaging between 2 and 3 inches during about a twelve hour
period. The heavy rain caused urban and poor drainage flooding exacerbated by fallen leaves that
clogged catch basins.

DUBLIN. Flood - Heavy rain caused flooding along the East Branch of the Perkiomen Creek in upper
Bucks County.

ANDALUSIA. Flood - The borough of Croydon briefly experienced some minor street flooding, with
two homes being surrounded by water as the Neshaminy Creek neared flood stage. Flooding also
occurred along the Neshaminy Creek at Langhorne.

BRISTOL. Coastal Flood - Tidal flooding along the Delaware river in Bristol pushed water onto
properties immediately along the river.

QUAKERTOWN. Flood - The heavy rain caused flooding across Bucks County with the worst reported
flooding along the Neshaminy Creek. Ground floor apartments, roadways, and basements flooded in
floods prone areas along the creek in Bensalem, Bristol, Middletown, Hulmeville, and Northampton.
Minor coastal flooding was also seen along the Delaware River.

Reported
Damage ($)*

None Reported
None Reported
None Reported
None Reported

None Reported

$1,000,000

None Reported

None Reported

None Reported
None Reported
None Reported
None Reported

None Reported

$30,000,000

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

$1,000,000

4.0-58



Date

4/27/2007

6/12/2007

10/27/2007

2/13/2008

3/8/2008

3/20/2008

6/4/2008

9/28/2008

12/12/2008

5/7/2009

6/13/2009

6/30/2009

2/2/2009

8/2/2009

10/24/2009

10/25/2009

12/9/2009

12/26/2009

1/25/2010

4.0-59

Location & Description

NEW BRITAIN TO SOLEBURY, LANGHORNE. Flood/Flash Flood — Thunderstorms with heavy rain
continued to repeat in a narrow band in central Bucks County, leading to road closures and multiple
rescues.

SOUTHAMPTON. Flash Flood - Thunderstorms with very heavy rain caused stream and poor drainage
flooding in Upper and Lower Southampton Townships.

LANGHORNE. Flood - A slow moving weather pattern led to approximately 5 inches of rain falling
across the County, causing small creek and poor drainage flooding.

LANGHORNE. Flood - Runoff from the heavy rain and melting ice caused flooding along the
Neshaminy Creek. The heavy rain also caused poor drainage flooding.

BRISTOL. Flash Flood — Runoff from the heavy rain caused flash flooding along the East Branch of the
Perkiomen Creek as well as started flooding along the Neshaminy Creek. Some minor flooding also
occurred along the Delaware River in Bridgeton.

TELFORD TO SOLEBURY. Flash Flood - Thunderstorms with heavy rain over saturated ground caused
flash flooding along roadways and smaller streams in the Philadelphia northwest suburbs.
NESHAMINY TO DAVISVILLE; LANGHORNE. Flash Flood - Thunderstorms with heavy rain caused
flash flooding of smaller streams as well as poor drainage flooding across central and lower Bucks
Counties.

KINTNERSVILLE TO FERNDALE. Flash Flood - Showers and thunderstorms with heavy rain caused the
flooding and washouts of a few roads in Durham and Nockamixon Townships. A large mudslide
occurred across Pennsylvania State Route 611 in Durham Township and closed it. Other major roads
closed in the area included Center Hill and Kintner Hill Roads.

NEWTON TO LANGHORNE. Flood - The main stem of the Neshaminy Creek flooded. The heavy rain
also caused another section of the Delaware Canal wall to collapse just south of the Groundhog Lock
between Raubsville and Riegelsville on the berm side of the waterway.

ERWINNA VANSANT AIRPORT TO BUCKMANVILLE. Flash Flood - Heavy rain from thunderstorms
caused flooding across smaller creeks in central and upper Bucks County.

BON AIR TO JACKSONVILLE; LANGHORNE. Flash Flood - Slow moving thunderstorms with torrential
downpours caused poor drainage as well as flash flooding of smaller streams and creeks including
the headwaters of the Neshaminy Creek in and around Doylestown, Warwick, Warrington, and
Westminster Townships in central Bucks County. Runoff from heavy rain upstream caused flooding
along lower parts of the Neshaminy Creek.

ARGUS TO TELFORD. Flash Flood - Thunderstorms with heavy rain caused poor drainage flooding as
well as flooding of streams in the East Branch of the Perkiomen Creek basin in West Rockhill
Township.

KEELERSVILLE TO SPRINGTOWN. Flash Flood - Thunderstorms with torrential downpours caused
flash flooding of smaller streams and roadway flooding in upper Bucks County. Several roadways
were closed.

NEWTOWN. Flash Flood - Thunderstorms with torrential downpours caused poor drainage flooding
as well as flooding along the Neshaminy Creek basin in lower or southern Bucks County. Doppler
Radar storm total estimates reached three to four inches in the area. The Neshaminy Creek covered
roads and backyards near Langhorne.

TREVOSE TO WASHINGTON CROSSING. Flash Flood - Showers and thunderstorms with heavy rain
caused flash flooding of some of the smaller creeks as well as poor drainage flooding mainly in the
central third of Bucks County.

LANGHORNE. Flood - Runoff from the heavy rain on this evening caused the Neshaminy Creek to
reach flood stage. Precipitation caused flash flooding during the early evening.

LANGHORNE. Flood - The combination of snow melt and heavy rain caused poor drainage flooding
and flooding along sections of the Neshaminy Creek.

LANGHORNE. Flood - The combination of melting snow and heavy rain produced field, poor drainage
and stream and creek flooding in southeastern Pennsylvania throughout the Philadelphia
Metropolitan Area.

LANGHORNE. Flood - Heavy rain that fell during the first half of the day on the 25th caused some
river and poor drainage flooding in southeastern Pennsylvania. Event precipitation totals averaged
1.5to 2 inches, but most of it fell between 6 a.m. and Noon EST.

Reported
Damage ($)*

$1,000,000

None Reported
None Reported

None Reported

None Reported

None Reported

None Reported

$750,000

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported



Date

3/13/2010

3/10/2010

10/1/2010

3/7/2011

3/11/2011

4/16/2011

8/21/2011

8/27/2011 -
8/28/2011

8/30/2011

Location & Description

LANGHORNE. Flood - Four days of rain, heaviest on the 13th, culminated in flooding across
southeastern Pennsylvania. The Neshaminy Creek flooded Bridal Drive, but no homes were affected.
Roadway flooding was reported from County Line to River Road in the county. Pennsylvania State
Route 32 was closed due to flooding in Yardley and Solebury.

LANGHORNE. Flood - A series of low pressure systems that brought between two and four inches of
rain from the evening of the 28th into the early morning of the 31st. Coupled with already wet
conditions, this caused renewed flooding in southeastern Pennsylvania.

QUAKERTOWN TO TRADESVILLE. Flood - A series of low pressure systems that moved north along a
slowly moving cold front brought heavy rain into Eastern Pennsylvania. Both Yardley and Lower
Makefield closed River Road as waters from the Delaware River crept a few inches onto the roadway.
Roadway flooding and closures including Erie Road were reported in Quakertown as the Tohickon
Creek flooded.

LANGHORNE and RIEGELSVILLE. Flood - A slow moving cold front with waves of low pressure that
developed along it brought a precipitation event that dropped between 1 and 3 inches of water
equivalent over Eastern Pennsylvania. Precipitation ended briefly as snow. Snow melt contributed to
the flooding which mainly affected the counties near or along the Delaware River.

LANGHORNE and RIEGELSVILLE. Flood - For the second time within a week heavy rain fell across
Eastern Pennsylvania. An additional 1.5 to 5 inches of precipitation fell and caused more widespread
river, stream, and poor drainage flooding including the Delaware, Lehigh, and Schuylkill Rivers.
Generally minor flooding occurred on the Delaware and Schuylkill Rivers. Snowmelt in the upper
reaches of the Lehigh and Delaware Basins contributed to the flooding. The worst reported damage
was along the towpaths of the Delaware River in Bucks County.

LANGHORNE. Flood - Heavy rain caused poor drainage flooding in Eastern Pennsylvania and mainly
minor to moderate creek and river flooding in Southeastern Pennsylvania. Precipitation totals
averaged 1.5 to 3.0 inches with the highest amounts along the interstate 95 corridor.

CORNWELLS HGTS. Flash Flood - A series of thunderstorms with heavy rain caused poor drainage
and stream flash flooding in Bucks County. Event precipitation totals averaged two to three inches.
QUAKERTOWN and RIEGELSVILLE. Flash Flood - Irene produced heavy flooding rain, tropical storm
force wind gusts with hundreds of thousands of outages, moderate tidal flooding along the Delaware
River and one flooding related death in Eastern Pennsylvania over the weekend of August 27th and
28th. Moderate stream and river flooding occurred in the Poconos and Lehigh Valley and moderate to
maijor river flooding occurred in southeast Pennsylvania. For many places in southeastern
Pennsylvania, it was the worst creek and river flooding since Hurricane Floyd in 1999 or the remnants
of Hurricane Jeanne in 2004. Flooding along non-tidal sections of the Delaware River was minor to
moderate. About 500,000 PECO Energy and 420,000 Pennsylvania Power and Light customers lost
power in Eastern Pennsylvania. For both utilities this ranked within the top five outages of all time.
Preliminary damage estimates were around six million dollars. In addition to property damage, the
winds and rains badly damaged the corn crop in southeastern Pennsylvania. The Delaware Water
Gap National Recreational Area was closed through Labor Day Weekend (September 5th).

Tropical storm force wind gusts overspread Eastern Pennsylvania during Irene. Among the highest
wind gusts recorded during the storm, two were recorded in Bucks County: 44 mph in Newbold and
40 mph in Quakertown. During the evening of the 27th, The Southeastern Pennsylvania
Transportation Authority halted all commuter rail service as multiple tornado warnings were issued,
three large shelters were established in Philadelphia, and the Philadelphia International Airport was
closed.

Hurricane Irene remnants caused moderate flooding in Perkasie; 2/3 of residents of Covered Bridge
Apartments are evacuated. Perkasie Little League fields are leveled.

Reported
Damage ($)*

None Reported

None Reported

None Reported

None Reported

$250,000

None Reported

None Reported

$700,000

None Reported

4.0-60



Date

9/6/2011 -
9/8/2011

11/23/2011

12/7/2011

5/15/2012

5/27/2012

8/1/2012

12/21/2012

1/31/2013

6/7/2013

6/10/2013

4.0-61

Location & Description

TRUMBAUERSVILLE, GERYVILLE, and NESHAMINY. Flood - The remnants of Tropical Storm Lee that
interacted with a stalled frontal boundary produced several days with periods of heavy rain across
Eastern Pennsylvania. Event precipitation totals averaged 4 to 9 inches. The heavy rain caused
widespread poor drainage flooding as well as moderate flooding along the Delaware and Schuylkill
Basins and minor to moderate flooding along the Lehigh River Basin. Crests in the upper Schuylkill,
Lehigh, and Delaware River Basins were higher than what occurred with Irene the previous month and
the highest crests since late June of 2006 in most instances. The crests along the Delaware River
were 2 to 4 feet higher than what occurred during Irene. Some of the smaller streams in southeastern
Pennsylvania reached major flooding levels, but most of those crests were lower than what occurred
with Irene. In addition to the freshwater flooding, moderate tidal flooding occurred along the lower
Delaware River and its tributaries. In Eastern Pennsylvania, there were 22 homes and businesses
that were destroyed, 201 that suffered major damage, 672 that had minor damage and 1217 others
that were affected. The preliminary damage estimate for the state of Pennsylvania was five hundred
million dollars.

LANGHORNE. Flood - Periods of rain, heavy at times, produced poor drainage flooding as well as
minor to moderate flooding of creeks and rivers in Eastern Pennsylvania from the Lehigh Valley south
through the Philadelphia Metropolitan Area. Event precipitation totals averaged two to three inches.
LANGHORNE. Flood - A protracted rain event with heavy rain caused poor drainage flooding in
Eastern Pennsylvania. The heavy rain also caused minor to locally moderate river and creek flooding
in Southeast Pennsylvania. Event precipitation totals averaged around two inches.

KEELERSVILLE. Flood - A weakening cold front helped trigger scattered showers and thunderstorms
with heavy rain. Event precipitation totals during multiple thunderstorms reached between 2.0 and
3.5inches and caused flash flooding and flooding of smaller streams and creeks in southeastern
Pennsylvania.

SPINNERSTOWN. Flood - Series of thunderstorms with heavy rain produced poor drainage and creek
flash flooding. Residual flooding in Bucks County along parts of the Perkiomen Creek as runoff went
farther downstream. Doppler Radar storm total estimates reached around two inches in the upper
part of the basin.

HARTSVILLE. Flash Flood - The combination of a weak cold front and a mid-level disturbance, along
with an increasingly hot and humid air mass, triggered strong to severe thunderstorms, which
produced heavy rain and flooding in Pennsylvania. Doppler Radar storm total estimates reached
between 3 and 6 inches.

CORNWELLS HGTS. Flood - Major tidal flooding along the Delaware Bay and Delaware River.
Moderate to heavy rain occurred with storm totals ranging between 1 to 3 inches. This rain resulted in
poor drainage flooding as well as minor to moderate flooding of streams and creeks in Eastern
Pennsylvania. In Philadelphia, the tidal flooding forced the closure of the southbound lanes of
Interstate 95 at Columbus Boulevard. Columbus Boulevard/Delaware Avenue was flooded and
closed in both directions between Washington and Fairmount Avenues. In Bucks County, tidal
flooding affected the Radcliffe, Cedar, and Mill Street areas of Bristol Township. The high tide
swamped the backyards and basements of stores in the business district along Radcliffe and Cedar
Streets The Mill Street parking lot was under water as was the Landmark Wharf on Mill Street. The
high tide in Philadelphia reached 10.35 feet above mean lower low water. This was the third highest
tide on record. Major tidal flooding starts at 10.2 feet above mean lower low water. The high tide
reached 12.13 feet above mean lower low water at Newbold Island (Bucks County). There are no
established flood categories for this site. Strong winds occurred in the southeast part of the state,
peak wind gusts included 55 mph in Newbold Island.

KEELERSVILLE. Flood - Heavy rain caused poor drainage flooding as well as stream and river flooding
in southeastern Pennsylvania. Most of the waterway flooding was. Event totals averaged 1.5t0 3.0
inches.

LANGHORNE. Flood - The remnants of Tropical Storm Andrea moving up the Eastern Seaboard, led
to waves of heavy rain and thunderstorms. Doppler radar storm total estimates ranged from around 2
to 4 inches of rain for the event across eastern Pennsylvania. Waves of heavy precipitation resulted in
areas of flooding.

LANGHORNE. Flash Flood - Heavy rain that moved across southeast Pennsylvania during the day on
the 10th caused renewed flooding in the area. Event precipitation totals averaged between 1.5 and
3.5inches.

Reported
Damage ($)*

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported



Date

6/27/2013

7/13/2013

8/13/2013

8/28/2013

9/2/2013

1/8/2014

4/30/2014 -
5/1/2014

7/14/2014

7/14/2014

06/15/2015

7/6/2015

8/21/2015

7/8/2016

Location & Description

HARTSVILLE. Flood - A series of thunderstorms with very heavy rain caused flooding in the
Philadelphia northwest suburbs that lasted overnight, with 2 to 3 inches in the hardest hit parts of
Bucks County.

MORRISVILLE. Flood - Heavy downpours across sections of Bucks County that caused poor drainage
and roadway flooding, with total estimates of 1 to 2.5 inches in sections of Bucks County.
CORNWELLS HGTS. Flash Flood - A complex of showers and thunderstorms produced both wind
damage and flash flooding in southeastern Pennsylvania. Doppler Radar storm total estimates
averaged 2.5to 7.0 inches. In addition to widespread poor drainage flooding, flooding also affected
sections of the Brandywine basin. Vehicle water rescues were performed in lower Bucks County. The
AAA of Mid-Atlantic reported a 60 percent increase in assistance calls. Because the torrential rain
coincided with the morning commute, traffic on some interstates were backed up for hours. SEPTA
commuter regional rail lines experienced on average thirty minute system-wide delays through the
morning. Arrival delays to Philadelphia International Airport reached 90 minutes.

QUAKERTOWN. Flash Flood - An area of rain with embedded thunderstorms caused flash flooding in
upper Bucks County and brief minor flooding along the Frankford Creek.

FOUNTAINVILLE. Flash Flood - Clusters of showers and thunderstorms with torrential downpours
occurred in southeast Pennsylvania This caused urban, poor drainage and small creek flash flooding.
Event precipitation totals reached between 1.0 and 3.5 inches in many areas in and around the local
Philadelphia area and marred traveling plans on this Labor Day.

MORRISVILLE. Flood - Ice jam flooding along the Delaware River north of the jam in Bucks County
and along the Lehigh River in Northampton County before its confluence with the Delaware River.
CORNWELLS HGTS. Flood - Very heavy rain caused widespread poor drainage, moderate to major
creek flooding in Bucks County. Flooding along the Neshaminy Creek was the worst since Tropical
Storm Irene on August 28, 2011. Even moderate tidal flooding occurred along the Delaware River. An
apartment building along the East Branch of the Perkiomen Creek in Perkasie was evacuated
because of flooding. Vehicles were stuck in flood waters in Bensalem Township. Townships reporting
road closures due to flooding included Milford and New Britain. Event precipitation totals included
4.90 inches in Quakertown and Richlandtown, 4.82 inches in Warrington, 4.79 inches in Furlong, 4.57
inches in Warwick Township and 4.42 inches in Doylestown.

EDGELY. Flash Flood - Thunderstorms with very heavy rain caused poor drainage flash flooding in
Bristol Township. Numerous roadways were flooded near the Delaware River and included Radcliffe
Street, Farragut Street and Wilson Street. Event precipitation totals included 2.16 inches at the
Northeast Philadelphia Airport, 2.01 inches in Warrington, 1.96 inches in Newtown and 1.92 inches in
Jamison.

WEST BRISTOL. Flash Flood - Thunderstorms with very heavy rain caused poor drainage flash
flooding on the campus of the Lower Bucks Hospital in Bristol Township. Flood waters started to
cascade from the parking lots into the hospital's staircases. No patients had to be evacuated. Event
precipitation totals included 2.16 inches at the Northeast Philadelphia Airport, 2.01 inches in
Warrington, 1.96 inches in Newtown and 1.92 inches in Jamison.

SPRINGTOWN. Flash Flood - Slowly westward moving thunderstorms that formed along a backdoor
cold front caused flash flooding in parts of Northampton and Upper Bucks Counties during the
evening of the 15th. Reported event precipitation totals reached 2 to 3 inches. Doppler Radar storm
total estimates exceeded 4 inches in south central Northampton County. Thunderstorms with
torrential downpours caused poor drainage flooding as well as flash flooding of smaller creeks in
Durham and Nockamixon Townships. Doppler Radar storm totals reached 3 to 4 inches near the
Northampton County border.

SELLERSVILLE. Flash Flood - Thunderstorms with very heavy rain caused flash flooding of smaller
creeks as well as flooding of roadways in Upper Bucks County from Perkasie east into Nockamixon
and Tinicum Townships. Water was crossing roadways in Perkasie. One cooperative weather observer
in Perkasie reported 2.05 inches of rain within two hours. Doppler Radar storm total estimates neared
4 inches farther to the east close to Lake Nockamixon.

WAMINSTER. Flash Flood - Thunderstorms with heavy downpours caused flash flooding of roadways
and smaller streams in southern Bucks County. Event precipitation totals included 2.61 inches in
Penndel, 2.57 inches in Langhorne, 2.55 inches in Richboro, 2.42 inches in Bensalem, and 2.32
inches in Warminster. Much of this rain fell within a very short time period of about one hour.

NEW HOPE. Flash Flood - Several roads closed due to flash flooding with some debris washed into
roadways.

Reported
Damage ($)*

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

$200,000

None Reported

$10,000

None Reported

None Reported

None Reported

None Reported

4.0-62



Date

7/8/2016

7/25/2016

7/24/2017

8/3/2017

1/15/2018

4/16/2018

5/27/2018

5/27/2018

8/11/2018

9/25/2018

9/25/2018

11/2/2018

5/29/2019

5/29/2019

5/29/2019

5/29/2019

5/29/2019

4.0-63

Location & Description

WASHINGTON CROSSING. Flash Flood - Several roads were closed due to flash flooding with rocks
and debris washing up on to roads.

CORNWELLS HEIGHTS. Flash Flood - An underpass of interstate 95 at Station Avenue flooded rapidly.
A SEPTA bus became stuck in the flood waters. Water also led to flooding in Cornwall Apartments.
ZION HILL. Flood - A foot of water on the road. A stalled frontal boundary was the focus for several
rounds of thunderstorms that produced damaging winds and flooding in spots. Over 8,000 people
lost power.

WEST BRISTOL. Flood - Several roads with water a foot or so deep in spots. A hot and humid air mass
with weak boundaries led to slow moving strong to severe thunderstorms with damaging winds, hail
and flooding. A few thousand people lost power.

MORRISVILLE. Flood - Several roads were closed due to minor flooding by an Ice Jam. Minor Flooding
occurred along the Delaware River due to an Ice Jam. Flood stage is 20.0 feet and the river was
between 19 and 20 feet throughout most of Monday. Lower Makefield township was impacted with a
few roads flooded. Roads closed included River, West Trenton, and Richard.

LANGHORNE. Flood - The Neshaminy Creek At Langhorne rose above flood stage of 9.0 feet. The
maximum height was 10.29 feet. A strong backdoor cold front moved from northeast to southwest
across the area late Saturday afternoon April 15th into Sunday morning April 16th. Not only was there
a significant drop in temperature coinciding with the passage of the front, but also a stark difference
between high temperatures on Saturday and Sunday. The backdoor front became stationary south of
the region then moved northward as a warm front Sunday night into Monday morning. Meanwhile, a
strong cold front approached from the west and swept across the area Monday afternoon and
evening, along with an attendant area of low pressure. This robust storm system tapped large
amounts of moisture, which was lifted along the warm front as overrunning precipitation, and along
the cold front as a line of showers and thunderstorms. As a result, heavy rainfall occurred across the
region. Awidespread 1 to 3 inches of rainfall occurred, with localized amounts over 4 inches. This led
to flooding across portions of the area. Along the coast, an extended period of onshore flow occurred,
beginning with east-northeast winds Saturday Night, which then shifted to the southeast on Sunday
Night into Monday Morning April 16th. By Monday morning and afternoon, tidal flooding made its way
up the Delaware River to Philadelphia as a result of the onshore flow.

FOUNTAINVILLE. Flash Flood - Numerous roads in Doylestown were flooded and impassable. The
Doylestown airport received 3.75 inches of rain in 80 minutes.

LANGHORNE. Flash Flood - The Neshaminy Creek exceeded its flood stage at Langhorne.
SPINNERSTOWN. Flash Flood - Widespread flash flooding occurred in Milford Township. Five water
rescues took place and eight individuals were evacuated from their homes. Many roads were closed
due to the flooding.

STANWOOD. Flash Flood - Roadway flooding in Bensalem Township. A family was rescued from their
vehicle that was trapped in flood waters on Galloway Road.

MORRISVILLE. Flash Flood - A quick 1 to 2 inches of rain fell in parts of far southeastern Pennsylvania
during the late afternoon and early evening of September 25. Widespread roadway flooding in
Morrisville.

TRUMBAUERSVILLE. Flash Flood - Widespread roadway flooding in Milford Township and in
Trumbauersville.

CHURCHYVILLE. Flash Flood - Widespread roadway flooding in Warminster Township, Upper
Southampton Township and Lower Southampton Township. Many roads became impassable due to
the flash flooding.

KEELERSVILLE. Flash Flood - Minor flooding occurred along the East Branch of the Perkiomen Creek
at and in the vicinity of the Dublin river gauge.

CORNWELLS HEIGHTS. Flash Flood - Several water rescues took place in Bensalem Township, Bristol
Township and Middletown Township.

RUSHLAND. Flash Flood - Moderate flooding occurred along the Neshaminy Creek at and in the
vicinity of the Penns Park river gauge.

LEVITTOWN. Flash Flood - The local fire department pulled a male teenager out of the flood swollen
Mill Creek in Middletown Township. The individual was kayaking with another male teenage when he
fell out of the kayak. The victim was pulled from the creek but later died at Children's Hospital in
Philadelphia. A law enforcement official indicated that the creek's high and fast moving water likely
contributed to the victims death.

Reported
Damage ($)*

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported
None Reported

None Reported

None Reported



Date

6/19/2019

7/6/2019

7/11/2019

7/11/2019

7/11/2019

10/31/2019

7/6/2020

8/4/2020

8/5/2020

8/7/2020

8/13/2020

8/13/2020

7/12/2021

7/12/2021

7/12/2021

7/17/2021
7/29/2021

9/1/2021

9/1/2021

9/23/2021

Location & Description

CROYDON. Flash Flood - Several roadways in the Croydon section of Bristol Township were
impassable. Afew water rescues took place. State Road was damaged by the flood waters.
MECHANICSVILLE. Flash Flood - Heavy rain caused roadway flooding in the Lahaska area. Some
roads became impassable.

TELFORD. Flash Flood - A water rescue took place at the intersection of Bethlehem Pike and Cherry
Road in Hilltown Township.

PERKASIE. Flash Flood - Moderate flooding occurred along the East Branch of the Perkiomen Creek
above Perkasie.

RICHBORO. Flash Flood - Minor flooding occurred along the Neshaminy Creek in the Penns Park
area.

ZION HILL. Flash Flood - PA Route 309 was closed in Springfield Township due to flash flooding.

CORNWELLS HEIGHTS. Flash Flood - Three vehicles were submerged in flood waters on Willow Court
in Bensalem Township.

KEELERSVILLE. Flash Flood - Major flooding occurred on the East Branch of the Perkiomen Creek in
the Dublin and Perkasie area. RICHBORO. Flash Flood - Moderate flooding occurred along the
Neshaminy Creek in the Penns Park and Rushland area.

Perkasie — Hurricane Isaias drops 4.16” of rain on Perkasie Borough, bringing extensive flooding of
major roads. The Covered Bridge Apartments are evacuated by raft.

PERKASIE PENRIDGE AR. Flash Flood - Moderate flooding occurred along the East Branch of the
Perkiomen Creek in the Perkasie and Dublin area.

CARVERSVILLE. Flash Flood - Widespread roadway flooding occurred in Buckingham Township.
Several roads were closed including Mill Road, Forest Grove Road, Lower Mountain Road, PA Route
413, New Hope Road and Smith Road.

CROSS KEYS. Flash Flood - North Broad Street was closed at Sandy Ridge Drive in Doylestown due to
flooding.

STANWOOD. Flash Flood - Widespread flooding occurred in Bensalem Township. Several roads were
closed including parts of Interstate 95, US Route 13, Woodhaven Road and State Road. Many
individuals were trapped in vehicles by the flood waters, with numerous water rescues becoming
necessary. Flood waters reached houses including some along Allen Avenue, McKinley Avenue and
Kings Avenue, where residents needed to be rescued from their homes. The Lafayette Garden
Apartments along US Route 13 at the Poquessing Creek were severely flooded with 80 to 100 units
affected.

BATH ADDITION. Flash Flood - Widespread significant flooding occurred in Bristol Township. There
were many road closures including parts of US Route 13. Many individuals were trapped in vehicles
by the flood waters, with numerous water rescues becoming necessary including those along Walnut
Avenue and along McKinley Street at Wilson Avenue. Flood waters reached some buildings along US
Route 13 in the Croyden section of the township. Part of Dixon Avenue near Newportville Road was
washed out, and residents needed to be evacuated from nearby homes.

TULLYTOWN. Flash Flood - Many roads in Tullytown became impassable. Water rescue was required
along Spencer Drive.

CORNWELLS HGTS. Flash Flood — A water rescue occurred in Bensalem Township.

LUMBERVILLE. Flash Flood - Flood waters were rushing across River Road in Plumstead Township.

AQUETONG. Flash Flood - Widespread flash flooding occurred in upper Bucks County with many
road closures and vehicles stranded. There were numerous water rescues. One flood related fatality
was reported in Milford Township. Most waterways in the county overflowed, including the Delaware
River (with a highly unusual quick response to the runoff), Neshaminy Creek, Tohickon Creek and the
East Branch of the Perkiomen Creek. Many buildings and homes were flooded. Remnants of
Hurricane Ida bring 7.91” of rain to Perkasie in one day, leading to worst flooding in Borough memory.
Extensive storm damages homes and businesses, Covered Bridge Apartments are evacuated by raft.
DAVISVILLE. Flash Flood - Widespread flash flooding occurred in lower Bucks County with many road
closures and vehicles stranded. There were numerous water rescues. Most waterways in the county
overflowed, including the Delaware River (with a highly unusual quick response to the runoff),
Neshaminy Creek, Tohickon Creek and the East Branch of the Perkiomen Creek. Many buildings and
homes were flooded.

STANWOOD. Flash Flood - The Poquessing Creek was out of its banks in Bensalem Township.

Reported
Damage ($)*

None Reported
None Reported
None Reported
None Reported

None Reported
None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

26,000,000

25,000,000

None Reported

4.0-64



Date

6/27/2023

7/9/2023

7/9/2023

7/9/2023

7/15/2023

7/15/2023

9/8/2023

9/8/2023

9/8/2023

9/10/2023

12/18/2023

12/28/2023

12/28/2023

12/28/2023

12/28/2023
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Location & Description

STANWOOD GARDENS. Flash Flood - Bristol Road in Bensalem Township became impassable due to
flooding around Bensalem Boulevard.

BRICK TAVERN. Flash Flood - Widespread roadway flooding and road closures occurred in
Quakertown. Numerous vehicles were trapped in flood waters making some water rescues
necessary.

DURHAM. Flash Flood - Some residents were evacuated from their homes in Durham Township due
to rising flood waters.

TRUMBAUERSVILLE. Flash Flood - Morgan Creek overflowed its banks in Trumbauersville, flooding a
section of Allentown Road near Yankee Road.

BUCKMANVILLE. Flash Flood - Catastrophic flash flooding occurred in Upper Makefield Township,
resulting in the loss of seven lives. Areliable rain gauge located within the township indicated that
4.64 inches of rain fell during the event which lasted less than 2 hours. Widespread roadway flooding
occurred with many roads becoming impassable. Numerous water rescues took place in the
township. The worst of the flooding occurred along Hough's Creek. The creek rose rapidly and the
rushing water carried away many vehicles, most along Taylorsville Road which parallels the Delaware
Canal. Eleven vehicles were reported to have been swept into the creek. Eightindividual were
rescued from their vehicle and two from the creek. Unfortunately, seven people perished either while
trapped in their vehicle or while attempting to escape the flood waters.||The Taylorsville Road Bridge
over Hough's Creek was structurally compromised. PA Route 532 between Stonebridge Crossing
Road and Wrightstown Road was damaged severely by the raging flood waters from Hough's Creek.
YARDLEY. Flash Flood - Widespread roadway flooding occurred in Lower Makefield Township. There
were numerous road closures and water rescues.

PIPERSVILLE. Flash Flood - Widespread roadway flooding in Plumstead Township with some road
closures.

FARM SCHOOL. Flash Flood - Widespread roadway flooding in Doylestown with some road closures.

DOYLESTOWN ARPT. Flash Flood - Widespread roadway flooding in Buckingham Township with some
road closures.

STANWOOD. Flash Flood - Flooding occurred along Poquessing Creek in Bensalem.

CROYDEN. Flood - Across southeast Pennsylvania and northern Delaware, flooding occurred on the
Brandywine River, the Schuylkill River, the Christina River, Red Clay Creek, and White Clay Creek. The
Coochs Bridge gauge crested at 12.2 ft. The Langhorne gauge crested at 13.59 ft. The Langhorne
gauge crested at 13.59 ft. The Downingtown gauge crested at 10.94 ft. The Chadds Ford gauge
crested at 12.18 ft. The Wooddale gauge crested at 8.58 ft. The Newark gauge crested at 14.45 ft. The
Wooddale gauge crested at 8.58 ft. The Graterford gauge crested at 16.30 ft. The Chester gauge
crested at 11.87 ft. The Philadelphia gauge crested at 11.82 ft. The Pottstown gauge crested at 13.92.
The Norristown gauge crested at 15.85. The Langhorne gauge crested at 13.59 ft. The Wilmington
gauge crested at 17.08 ft. All of these crests are above flood stage. Four roads were closed for a
period during the course of the flooding in Bucks County. PA 532 in Newtown Township, PA 32 in
Lower and Upper Makefield Townships, PA 332 in Northampton Township, and PA 413 in Middletown
Township.

SHELLY. Flood - PA 309 was closed due to flooding.

WASHINGTON CROSSING. Flood - PA-32 was closed for a period between Taylorsville and
Washington Crossing due to flooding.

SHELLY. Flood - PA-309 was closed due to flooding between Cherry Road and Zion Hill Road.

STANWOOD. Flood - Across southeast Pennsylvania and northern Delaware, flooding occurred on the
Brandywine River, the Schuylkill River, the Christina River, Red Clay Creek, and White Clay Creek. The
Langhorne gauge crested at 9.50 ft. The Coochs Bridge gauge crested at 12.03 ft. The Langhorne
gauge crested at 9.50 ft. The Downingtown gauge crested at 10.34 ft. The Newark gauge crested at
13.25 ft. The Wooddale gauge crested at 6.95 ft. The Chadds Ford gauge crested at 10.25 ft. The
Wooddale gauge crested at 6.95 ft. The Graterford gauge crested at 16.30 ft. The Chester gauge
crested at 8.19 ft. The Philadelphia gauge crested at 11.27 ft. The Norristown gauge crested at 14.94
ft. The Langhorne gauge crested at 13.87 ft. All of these crests are above flood stage.

Reported
Damage ($)*

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported

None Reported
None Reported
None Reported

None Reported

None Reported

None Reported
None Reported

None Reported

None Reported



Reported

Date Location & Description Damage ($)*

LANGHORNE BUEHL ARPT. Flood - Across southeast Pennsylvania and northern Delaware, flooding
occurred on the Brandywine River, the Schuylkill River, the Christina River, Red Clay Creek, and White
Clay Creek. The Coochs Bridge gauge crested at 12.52 ft. The Langhorne gauge crested at 13.91 ft.
The Langhorne gauge crested at 13.91 ft. The Downingtown gauge crested at 11.41 ft. The Newark

1/10/2024  gauge crested at 15.14 ft. The Chadds Ford gauge crested at 9.03 ft. The Wooddale gauge crested at None Reported
9.03 ft. The Graterford gauge crested at 16.30 ft. The Chester gauge crested at 12.55 ft. The
Philadelphia gauge crested at 12.13 ft. The Pottstown gauge crested at 13.65 ft. The Norristown gauge
crested at 16.29 ft. The Wilmington gauge crested at 17.39 ft. All of these crests are above flood
stage.

8/6/2024 STANWOOD GARDENS. Flash Flood - A street flooded to the point of being impassable in Bensalem. None Reported
WEST BRISTOL. Flash Flood - There were several reports of roads being impassable due to flooding in

8/6/2024 . . - 100,000
Bristol. The roof of a commercial building also collapsed due to the water load on the roof.

5/14/2025 CORNWELL$ HGTS. Flash Flood_— ngh_flood waters closed Station Avenue in both directions Nemne Remeries
between Railroad Avenue and Bristol Pike.

5/16/2025  YARDLEY. Flash Flood — Rushing water over roadways. None Reported

5/31/2025 COBNWELL HQTS. Flash Flood - Station Avenue was closed in Bensalem due to flash flooding. 20,000
Vehicles were inundated.

6/30/2025 ANDALUSIA. Flash Flood - A vehicle in flood water under an overpass on Station Ave needed water 10,000
rescue.

2/1/2025 ANDALL.JSIA. Flood - A vehicle became stranded in flood water under an overpass on Station Ave due 10,000
to flooding.

7/8/2025 BELMONT HILLS. Flash Flood - Flash flooding and lane closures were reported on US 1 Southbound. None Reported

2/8/2025 DAVISVILLE. Flash Flood - Flash flooding and water rescues were reported in both the Lower and Neime Besries
Upper Southampton area.

7/8/2025 BATH ADDITION. Flash Flood - Flash flooding and road closures were reported around Bensalem. None Reported

7/8/2025 BELMONT HILLS. Flash Flood - Flash flooding and road closures were reported in and around Trevose. None Reported

7/14/2025 LEVITTOWN. Flash Flood - Flash flooding occurred on numerous roadways throughout Levittown. None Reported

2/31/2025 TREVOSE. Flash Flood - Flash flooding was reported in Southampton Township. Second Street Pike Nere Repsred
and Street Road were closed due to three to four feet of water on the roadways.

2/31/2025 TREVOSE. Elash Flood - Flash flooding vyas reported in Southampton Township. Stump Road and None Reported
Bustleton Pike were closed due to flooding.

2/31/2025 TREVOS.E. Flash Flood - A vehicle was stranded in flood water on Brookside Drive. The occupant of 10,000
the vehicle was rescued.

2/31/2025 TREVQSE. Flash Flood - Industrial Blvd in Upper Southampton Township was closed due to flash None Reported
flooding. Up to three feet of water ended up on the roadway.

2/31/2025 TREVQSE. Flash Flood - Multiple water rescues were needed at the intersection of County Line Road 30,000
and Pine Road.

2/31/2025 TREVOSE. Flash Flood - Multiple water rescues were needed due to flooded vehicles at the 30,000

intersection of County Line Road and Buck Road.

*Reported damages may be underestimated and do not necessarily reflect total loss.

The NFIP identifies properties that frequently experience flooding. Floods are the most common and costly natural
disaster. In terms of economic disruption, property damage, and loss of life, floods are “nature’s number-one
disaster” (FEMA, 2019). For that reason, flood insurance is a critical way for citizens to protect their property against
flood loss. Home and business owners can purchase flood insurance through private insurers or through the
National Flood Insurance Program.

Congress established the NFIP in 1968 to help control the growing cost of federal disaster relief (FEMA, 2019). The
NFIP provides flood insurance to individuals in communities that are members of the program. Membership in the

program is contingent on the community adopting and enforcing floodplain management and development
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regulations. The NFIP is based on the voluntary participation of communities of all sizes. In the context of this
program, a “community” is a political entity — whether an incorporated city, town, township, borough, or village, or
an unincorporated area of a county or parish —that has legal authority to adopt and enforce floodplain management
ordinances for the area under its jurisdiction.

National Flood Insurance is available only in communities that apply for participation in the NFIP and agree to
implement prescribed flood mitigation measures. Newly participating communities are admitted to the NFIP’s
Emergency Program. Most of these communities quickly earn “promotion” to the Regular Program.

The Emergency Program is the initial phase of a community’s participation in the NFIP. In return for the local
government’s agreeing to adopt basic floodplain management standards, the NFIP allows local property owners to
buy modest amounts of flood insurance coverage. In return for agreeing to adopt more comprehensive floodplain
management measures, an Emergency Program community can be “promoted” to the Regular Program. Local
policyholders immediately become eligible to buy greater amounts of flood insurance coverage. All but four
participating municipalities in Bucks County are in the Regular Program. The four municipalities that do not
participate in the NFIP — Dublin, Ivyland, Richlandtown, and Telford Boroughs — do not have SFHAs within their
jurisdiction.

The minimum floodplain management requirements include:
e Review and permit all development in the Special Flood Hazard Area (SFHA);
o Elevate new and substantially improved residential structures above the Base Flood Elevation;
e Elevate or dry flood proof new and substantially improved non-residential structures;
e Limitdevelopmentin floodways;
e Locate or construct all public utilities and facilities to minimize or eliminate flood damage; and
e Anchor foundation or structure to resist floatation, collapse, or lateral movement.

Table 4.4.4.4 below indicates municipal participation in the NFIP. All municipalities but four in Bucks County are
actively participating in the NFIP. One municipality — Trumbauersville Borough — was sanctioned by the NFIP in May
2000. While Trumbauersville Borough currently maintain an active FIRM, they do not actively participate in the NFIP
program.

Table 4.4.4-4 Bucks County Municipal Participation in the National Flood Insurance Program (FEMA, 2026).

. L Initial Firm Current Effective

Bedminster Township Participating 421049 12/01/83 03/16/15
Bensalem Township Participating 420181 07/17/78 03/21/17
Bridgeton Township Participating 420182 9/30/77 3/16/15
Bristol Borough Participating 420183 12/18/79 3/21/17
Bristol Township Participating 420984 9/29/78 3/21/17
Buckingham Township Participating 420985 3/15/79 3/21/17
Chalfont Borough Participating 420184 12/28/76 3/21/17
Doylestown Borough Participating 421410 6/1/84 3/21/17
Doylestown Township Participating 420185 9/29/78 3/21/17
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Table 4.4.4-4 Bucks County Municipal Participation in the National Flood Insurance Program (FEMA, 2026).

Initial Firm Current Effective
Community Participation Status Identified Map Date

Dublin Borough
Durham Township
East Rockhill Township
Falls Township
Haycock Township
Hilltown Township
Hulmeville Borough
Ivyland Borough
Langhorne Borough
Langhorne Manor Borough
Lower Makefield Township
Lower Southampton Township
Middletown Township
Milford Township
Morrisville Borough
New Britain Borough
New Britain Township
New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough
Plumstead Township
Quakertown Borough
Richland Township
Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township
Trumbauersville Borough
Tullytown Borough
Upper Makefield Township
Upper Southampton Township
Warminster Township

Warrington Township

Not Participating

Participating
Participating
Participating
Participating
Participating
Participating

Not Participating

Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating
Participating

Not Participating

Participating
Participating
Participating
Participating
Participating

Not Participating

Participating
Sanctioned

Participating
Participating
Participating
Participating
Participating

420186
420187
420188
421127
420189
420190
421074
422336
420191
420192
420193
422337
420194
420986
420987
420195
420196
421084
420197
420988
422678
420198
420199
420200
421095
420201
420203
422338
420202
420204
420205
422681
420206
420207
420989
420990
420208

8/15/78
8/1/77
9/30/80
9/3/80
1/30/81
9/30/77
7/2/80
2/15/84
9/30/77
3/15/77
12/4/79
6/1/82
9/30/77
4/2/79
9/30/77
12/15/77
12/18/79
12/18/79
11/2/77
2/15/80
5/18/99
3/1/77
9/29/78
715177
6/15/81
4/17/78
2/15/78
1/5/84
4/15/77
1/3/79
2/1/79
5/18/00
2/1/80
10/17/78
4/3/78
3/1/78
9/29/78

3/16/15
3/16/15
3/21/17
3/16/15
3/21/17
3/21/17
3/16/15
3/16/15
3/21/17
3/21/17
3/21/17
3/16/15
3/16/15
3/21/17
3/21/17
3/16/15
3/21/17
3/21/17
3/16/15
3/21/17
3/16/15
3/16/15
3/21/17
3/16/15
3/16/15
3/16/15
3/16/15
3/16/15
3/16/15
3/16/15
3/16/15
3/16/15
3/21/17
3/21/17
3/21/17
3/16/15
3/21/17
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Table 4.4.4-4 Bucks County Municipal Participation in the National Flood Insurance Program (FEMA, 2026).

. L Initial Firm Current Effective

Warwick Township Participating 420209 9/29/78 3/16/15
West Rockhill Township Participating 421123 7/5/84 3/16/15
Wrightstown Township Participating 421045 8/15/78 3/21/17

Yardley Borough Participating 420210 8/1/77 3/16/15

In addition, Regular Program communities are eligible to participate in the NFIP’s Community Rating System (CRS).
Under the CRS, policyholders can receive premium discounts of 5 to 45 percent as their cities and towns adopt more
comprehensive flood mitigation measures. Four communities in Bucks County are currently participating in the CRS:
Lower Makefield Township, Upper Makefield Township, Warwick Township, and Yardley Borough (FEMA, 2026).

Information on NFIP premiums and coverage, prior claims, and substantial damage claims provide additional
information on past flood occurrences. Table 4.4.4-5 lists this information for each community in Bucks County.

Table 4.4.4-5 NFIP Premiums and Coverage and Prior Claims (FEMA, 2026)

Community Policies In Total Premium and Prior Claims TotalAmot‘mt of Paid
Force Coverage Claims
Bedminster Township $5,306,000 $196,489
Bensalem Township 171 $50,873,000 308 $5,921,641
Bridgeton Township 48 $14,244,000 209 $7,012,414
Bristol Borough 160 $58,000,000 65 $2,085,356
Bristol Township 383 $124,585,000 370 $7,618,681
Buckingham Township 46 $17,911,000 40 $918,819
Chalfont Borough 23 $9,174,000 19 $234,826
Doylestown Borough 32 $11,264,000 17 $237,174
Doylestown Township 43 $12,603,000 39 $377,701
Dublin Borough* - - - -
Durham Township 11 $4,617,000 81 $3,111,592
East Rockhill Township 5 $2,443,000 8 $179,419
Falls Township 58 $19,401,000 105 $975,501
Haycock Township 8 $2,678,000 11 $525,135
Hilltown Township 1 $4,510,000 8 $29,436
Hulmeville Borough 20 $6,861,000 132 $2,077,689
Ivyland Borough* - - - -
Langhorne Borough 2 $563,000 14 $140,596
Langhorne Manor Borough 0 $0 68 $1,583,686
Lower Makefield Township 219 $81,990,000 227 $5,426,661
Lower Southampton Township 48 $18,600,000 161 $2,957,431
Middletown Township 185 $51,818,000 282 $5,459,694
Milford Township 21 $7,518,000 27 $225,737
Morrisville Borough 35 $9,758,000 16 $139,187
New Britain Borough 3 $1,108,000 0 $0
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Policies In Total Premium and Total Amount of Paid

Community Force Coverage Prior Claims Claims
New Britain Township 27 $11,437,000 13 $276,959
New Hope Borough 117 $55,843,000 399 $15,973,431
Newtown Borough 6 $2,400,000 7 $14,882
Newtown Township 39 $14,133,000 18 $234,715
Nockamixon Township 10 $2,923,000 22 $892,593
Northampton Township 75 $31,070,000 117 $1,811,163
Penndel Borough - 0 $0
Perkasie Borough 23 $9,948,000 49 $3,601,904
Plumstead Township 26 $9,990,000 73 $2,747,810
Quakertown Borough 98 $29,644,000 81 $4,581,072
Richland Township 23 $7,128,000 22 $297,842
Richlandtown Borough* - - -
Riegelsville Borough 59 $15,620,000 123 $2,331,312
Sellersville Borough 13 $5,381,000 69 $2,584,891
Silverdale Borough* - - -
Solebury Township 68 $29,517,000 249 $8,538,166
Springfield Township 9 $3,018,000 28 $628,724
Telford Borough* - - -
Tinicum Township 64 $24,088,000 288 $11,810,726
Trumbauersville Borough* - - -
Tullytown Borough 3 $1,425,000 2 $6,887
Upper Makefield Township 105 $40,159,000 346 $14,277,101
Upper Southampton Township 54 $17,311,000 89 $2,057,034
Warminster Township 53 $19,969,000 76 $1,013,318
Warrington Township 52 $19,374,000 129 $2,531,867
Warwick Township 44 $15,593,000 21 $341,642
West Rockhill Township 8 $3,283,000 31 $454,905
Wrightstown Township 12 $4,167,000 16 $633,366
Yardley Borough 130 $47,961,000 777 $25,098,190
TOTAL 2,666 $937,207,000 5,295 $150,334,958

In addition to the past flood events, the NFIP identifies properties that experience frequent flooding and can be used
to determine areas of higher risk. These properties are identified through the NFIP when they receive more than one
payment for flood damages. The NFIP defines a Repetitive Loss (RL) property as “any insurable building for which
two or more claims of more than $1,000 were paid by the NFIP within any rolling ten-year period, since 1978.” The RL
data provided in Table 4.4.4-6 and throughout the plan represents the NFIP’s definition of RL.

Under FEMA’s Hazard Mitigation Assistance (HMA), in regard to mitigation grant funding, RL is defined as a structure
that:
e Is covered by a contract for flood insurance made available under the NFIP; and
e Hasincurred flood-related damage on two occasions, in which the cost of the repair, on the average, equaled
or exceeded 25 percent of the market value of the structure at the time of each such flood event; and
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e At the time of the second incidence of flood-related damage, the contract for flood insurance contains
increased cost of compliance coverage (ICC). (Note: Homes are eligible for ICC coverage after the first loss,
however the cost for ICC is part of all policies.)

A Severe Repetitive Loss property is a structure that:
e |s covered under a contract for flood insurance made available under the NFIP; and
e Has incurred flood related damage (i) For which four or more separate claims payments have been made
under flood insurance coverage with the amount of each such claim exceeding $5,000, and with the
cumulative amount of such claims payments exceeding $20,000; or (ii) For which at least two separate
claims payments have been made under such coverage, with the cumulative amount of such claims
exceeding the market value of the insured structure.

As of January 2026, there are 770 repetitive loss properties Bucks County including both RL and SRL designations.
Yardley Borough has the most total repetitive loss properties (171). Only communities with RL/SRL properties are
included in the table.

Table 4.4.4-6 Summary of Number and Type of Repetitive Loss Properties by Municipality

Municipality Business | Other Non- Other Sum of Repetitive Loss Properties
Non- Residential | Residential
Residential

Bensalem Township 1 0 5 2 18 26
Bridgeton Township 2 0 4 0 37 43
Bristol Borough 0 0 1 0 2 3
Bristol Township 0 0 4 0 15 19
Buckingham Township 0 0 0 0 1 1
Chalfont Borough 0 0 0 0 1 1

Doylestown Borough 0 0 0 0 2
Doylestown Township 0 0 0 0 2 2
Durham Township 1 0 1 0 9 11

Falls Township 0 0 0 3 1

Hulmeville Borough 0 0 3 0 5

Langhorne Borough 0 0 1 0 5

Langhorne Manor Borough 0 0 0 0 2
Lower Makefield Township 1 0 0 0 23 24
Lower Southampton Township 0 0 5 0 7 12
Middletown Township 1 0 2 0 21 24
Milford Township 0 0 0 0 4 4
Morrisville Borough 0 0 0 0 1 1
New Britain Township 0 0 0 0 1 1
New Hope Borough 3 11 16 5 27 62
Nockamixon Township 0 0 1 0 2 3
Northampton Township 0 0 1 0 7 8
Perkasie Borough 0 0 1 0 0 1
Plumstead Township 0 0 0 0 6 6
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Business Other Non- Other
Non- Residential | Residential
Residential

Sum of Repetitive Loss Properties

Municipality

Quakertown Borough 1 0 0 0 3 4
Richland Township 0 0 1 0
Riegelsville Borough 6 0 2 1 30 39
Sellersville Borough 1 0 0 0 1 2
Solebury Township 1 0 6 0 21 28
Springfield Township 0 0 0 0 2 2
Tinicum Township 2 1 1 0 38 42
Upper Makefield Township 0 0 0 0 41 41
Upper Southampton Township 0 0 0 0 6 6
Warminster Township 0 0 0 0 6 6
Warrington Township 0 0 1 0 8 9
West Rockhill Township 0 0 0 0 1 1
Wrightstown Township 1 0 0 0 1 2
Yardley Borough 8 2 1 6 107 124
Grand Total 29 14 57 17 466 583

Table 4.4.4-7 Summary of Number and Type of Severe Repetitive Loss Properties by Municipality

Business Other Non- Other
Non- Residential | Residential
Residential

Sum of Repetitive Loss Properties

Municipality

Bensalem Township 0 0 2 0 5 7
Bridgeton Township 0 0 0 0 11 11
Bristol Borough 0 0 0 0 1 1
Bristol Township 0 0 0 0 1 1
Durham Township 0 0 0 0 5 5
Falls Township 0 1 0 1 0 2
Hulmeville Borough 0 0 0 0 2 2
Langhorne Borough 0 0 1 0 1 2
Lower Makefield Township 0 0 0 0 11 0
Lower Southampton Township 0 0 0 0 2 0
Middletown Township 0 0 0 0 11 0
New Hope Borough 3 0 5 2 4 3
Nockamixon Township 0 0 1 0 0 0
Northampton Township 0 1 2 0 2 0
Plumstead Township 0 0 0 0 2 0
Richland Township 1 0 0 0 0 1
Sellersville Borough 0 0 2 0 1 3
Solebury Township 0 1 0 0 10 11
Springfield Township 0 0 0 0 2 2
Tinicum Township 0 0 0 0 19 19
Upper Makefield Township 0 0 0 1 24 25
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Type

Municipality 2-4 Business Other Non- Other Single | gym of Repetitive Loss Properties
Family Non- Residential | Residential | Family
Residential
0 1

Upper Southampton Township 0 0 0 1

Warwick Township 0 0 0 0 1 1
Yardley Borough 4 2 2 1 38 47
Grand Total 8 5 15 5 154 187

4.4.4.5 Potential for Future Occurrence

In this plan, the term “Special Flood Hazard Area” is used rather than floodplain to clarify that the area under
considerationis identified on the FIRM as having at least a 1-percent chance of flooding in any given year. Historically,
the area with a 1-percent chance of flooding in any given year has been called the “100-year floodplain” or the “base
flood” and the area with a 0.2-percent chance of flooding in any given year has been called the “500-year floodplain.”
As these terms can be misleading by suggesting that there will be a flood only every 100 or 500 years respectively,
they are not used in this plan. The 1- and 0.2 percent-annual-chance-floods are delineated on the Bucks County
FIRM. Areas subject to 2 percent- and 10 percent-annual-chance-events are not shown on FIRMs, however, water
surface elevations associated with these events are included in the flood source profiles contained in the FIS Report.
The most recent FIS for each county in Pennsylvania is available from the FEMA Map Service Center
(http://www.msc.fema.gov). Table 4.4.4.7 lists a range of flood recurrence intervals and associated probabilities of
occurrence.

Table 4.4.4-8 Recurrence Intervals and Associated Probabilities of Occurrence (USGS, 2021c).

Recurrence Interval Chance of Occurrence in any Given Year (%)

10 year 10
50 year 2
100 year 1
500 year 0.2

In Bucks County, flooding occurs commonly and can occur during any season. However, the possibility of flooding
is greatly reduced during the winter months. Although most severe floods are attributable to rainfall alone, the spring
floods can be compounded by snowmelt and moving ice. The major floods in the late summer and fall are often
associated with tropical storms moving up the Atlantic coastline.

The Pennsylvania Climate Impact Assessment predicts that the mean annual precipitation change for the eastern
part of the state, including Bucks County, is projected to increase by 10-12% by 2041-2070 (PADEP, 2021a).
Additionally, there has been an increase in North Atlantic hurricane activity over the last several decades due to
natural variability and climate change which in turn magnifies the intensity of tropical cyclones. This hurricane
activity has also been consistently occurring prior to the established hurricane season in the Atlantic. Since 2015
the NHC has identified at least one named storm each year in May or earlier. These tropical storms often result in
flood events in Pennsylvania and Bucks County.
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The Climate Mapping for Resilience and Adaptation (CRMA) Tool provides a county-level assessment report for
flooding, shown in Figure 4.4.4-3 below. According to CRMA, the average annual precipitation is expected to increase
while the number of days per year with precipitation may decrease. The annual days that exceed the 99th percentile
precipitation is projected to increase as well. Lastly, the number of days with a maximum temperature below 32
degrees Fahrenheit is projected to decrease. These projections combine to show that future precipitation may be
more intense and during the winter months it will be less likely to turn into snow.

Someincrease in the severity and frequency of flooding may also result due to planned or recent development within
the floodplains of the various streams, as well as increased intensity and frequency of rain events. Therefore, the
future occurrence of floods in Bucks County can be characterized as highly likely as defined by the Risk Factor
Methodology probability criteria (see Table 4.4.1-1).
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Figure 4.4.4-3 Bucks County Flooding Hazard Assessment Report (CRMA, 2025)
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4.4.4.6 Vulnerability Assessment

Flooding can lead to property loss as well as to loss of life. Flooding damages structures, including homes and
businesses, vehicles, and infrastructure, including roadways. People who are surrounded by flood waters may at
some point require evacuation, placing their lives and the lives of rescuers in danger. Flooding can disrupt the
operation of businesses and schools. Recovery from flood damages can be time consuming and costly.

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

Table 4.4.4-8 displays the 2023 population estimates per municipality that lives within the SFHA. Bristol Township
has the most people living in the SFHA (3,191). Riegelsville Borough has the largest percentage of people living in the
SFHA (53%). Some structures and infrastructure in each jurisdiction with SFHAs are at risk of flood damage. Table
4.4.4-8 also displays the total number of structures and critical facilities located within the SFHA. Approximately 3%
of alladdressable structures (6,603 structures) in Bucks County are located within the SFHA and are most vulnerable
to flood losses. Bristol Township also has the most structures located in the SFHA (1,011), and Riegelsville Borough
also has the highest percentage of structures located in the SFHA (39%) and are therefore most vulnerable to the
1%-annual-chance flood event. Most municipalities in Bucks County have 4% or less of their structures located in
the SFHA. Municipalities with more than 4% of their structures in the SFHA are Bridgeton Township, Bristol Borough,
Bristol Township, Durham Township, Hulmeville Borough, New Hope Borough, Quakertown Borough, Riegelsville
Borough, Tinicum Township, Upper Makefield Township, and Yardley Borough. A complete listing of critical facilities
is in Appendix E. Similarly, Bristol Borough has the largest number of critical facilities, 5 in total, in the SFHA and the
largest percentage with 26%.

Table 4.4.4-9 shows the number of structures in the SFHA by generalized land use type. Unsurprisingly, most
vulnerable structures are residential properties with 4,036 out of the total 6,603 structures being residential. In
January 2026, there were 2,666 NFIP policies in force, a decrease from 3,896 in May 2018. However, claims for flood
damages increased to 5,295 have been made since 1978 for these structures. Cumulative NFIP payments for flood
damages have exceeded $150 million (PEMA, 2026).

Historic resources including landmark buildings, historic structures and sites, commercial and residential districts,
rural resources, archaeological and cultural sites, and the historic environment can be impacted by disaster events.
Historic and cultural resources can have unique vulnerabilities to hazard events. Depending on the resource,
vulnerability to certain hazards may be greater and/or less than that of other assets in the County. For example,
historic paper documents may not be impacted by an earthquake or severe winter storms, but historic properties
have the potential to be more significantly impacted by these events than newer structures constructed to comply
with modern building codes and development regulations.
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Table 4.4.4-9 Total Number of Structures and Critical Facilities Located Within the SFHA

Total . Total Percent
Total Structures LU Estimated Population Percent Lol Critical Critical

Municipality Stru(.:tl_.lres. in in SFHA* Structures in 2020 in SEHAT Pc_:pulatlon FaC|.l|t_|es .|n
Municipality SFHA . in SFHA Municipality
Population

Facilities Facilities in
in SFHA SFHA

Bedminster Township 3,278 7,518
Bensalem Township 22,234 462 2% 62,819 1,346 2% 66 1 2%
Bridgeton Township 790 215 27% 1,234 143 12% 3 0 0%
Bristol Borough 4,024 326 8% 9,861 626 6% 19 5 26%
Bristol Township 20,102 1,011 5% 54,369 3,191 6% 62 2 3%
Buckingham Township 8,367 37 0% 20,847 48 0% 22 0 0%
Chalfont Borough 1,788 73 4% 4,253 256 6% 8 1 13%
Doylestown Borough 3,486 87 2% 8,300 934 11% 23 0 0%
Doylestown Township 6,807 77 1% 17,971 509 3% 30 1 3%
Dublin Borough 741 0 0% 2,177 0 0% 4 0 0%
Durham Township 656 63 10% 1,094 91 8% 1 0 0%
East Rockhill Township 2,652 38 1% 5,819 28 0% 9 0 0%
Falls Township 11,954 133 1% 34,672 679 2% 62 2 3%
Haycock Township 1,232 52 4% 2,201 119 5% 2 0 0%
Hilltown Township 6,428 8 0% 16,395 152 1% 13 0 0%
Hulmeville Borough 410 51 12% 982 179 18% 3 0 0%
Ivyland Borough 359 0 0% 955 0 0% 5 0 0%
Langhorne Borough 568 0 0% 1,643 0 0% 0 0%
Langhorne Manor Borough 349 2 1% 1,496 26 2% 0 0%
Lower Makefield Township 13,771 429 3% 33,224 955 3% 29 3 10%
Lower Southampton Township 8,340 136 2% 20,487 485 2% 23 1 4%
Middletown Township 17,420 349 2% 45,967 750 2% 52 1 2%
Milford Township 4,430 112 3% 10,238 520 5% 12 0 0%
Morrisville Borough 3,241 101 3% 9,809 294 3% 13 0 0%
New Britain Borough 1,151 8 1% 2,836 10 0% 9 0 0%
New Britain Township 4,937 33 1% 12,223 317 3% 15 1 7%
New Hope Borough 1,446 296 20% 2,612 450 17% 8 1 13%
Newtown Borough 1,054 1 0% 2,268 9 0% 3 0 0%
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Total Total Percent

Municipality Stru-lc-:::la:";es in S.tructures StP:Jr::.::':e?i‘n Estimated P‘opulation P::t:(l:aet?:)n Tsatz:lg:;tsi(::l Cri‘t i‘c.al Cr i.t i,c al.
Municipality in SFHA* SFHA 2020‘ in SFHAYT in SFHA Municipality F‘aCIlItIeS Facilities in
Population in SFHA SFHA
Newtown Township 8,544 27 0% 19,904 116 1% 31 0 0%
Nockamixon Township 1,827 65 4% 3,379 25 1% 8 0 0%
Northampton Township 15,081 95 1% 39,915 1,627 4% 37 0 0%
Penndel Borough 743 1 0% 2,515 0 0% 5 0 0%
Perkasie Borough 3,546 40 1% 9,120 352 4% 8 0 0%
Plumstead Township 5,957 65 1% 14,038 322 2% 25 0 0%
Quakertown Borough 3,259 307 9% 9,359 1,417 15% 22 4 18%
Richland Township 6,621 163 2% 13,858 189 1% 11 2 18%
Richlandtown Borough 447 0 0% 1,353 0 0% 3 0 0%
Riegelsville Borough 465 181 39% 847 449 53% 2 0 0%
Sellersville Borough 1,914 40 2% 4,567 317 7% 6 1 17%
Silverdale Borough 337 0 0% 805 0 0% 3 0 0%
Solebury Township 4,322 161 4% 8,708 115 1% 11 1 9%
Springfield Township 2,719 42 2% 5,172 76 1% 8 1 13%
Telford Borough 763 0 0% 2,199 0 0% 1 0 0%
Tinicum Township 2,352 317 13% 3,818 295 8% 10 0 0%
Trumbauersville Borough 386 1 0% 883 0 0% 4 0 0%
Tullytown Borough 900 40 4% 2,268 121 5% 8 2 25%
Upper Makefield Township 3,775 261 7% 8,861 376 4% 9 1 11%
Upper Southampton Township 6,233 69 1% 15,269 203 1% 24 0 0%
Warminster Township 13,677 57 0% 33,603 274 1% 40 0 0%
Warrington Township 9,377 66 1% 25,639 550 2% 26 1 4%
Warwick Township 6,284 44 1% 14,851 294 2% 16 0 0%
West Rockhill Township 2,502 21 1% 5,446 45 1% 14 0 0%
Wrightstown Township 1,497 33 2% 3,286 0 0% 5) 0 0%
Yardley Borough 1,350 371 27% 2,605 855 33% 6 0 0%
TOTAL 256,893 6,603 3% 646,538 20,186 3% 860 32 4%

* Calculated by overlaying Bucks County GIS structure data and FEMA’s SFHA.
1 Calculated by selecting the 2020 Census Block Population that intersect the SFHAs in order to provide an approximation of populations living near the SFHA.
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Table 4.4.4-10 Structure and Population Vulnerability to Floods in Bucks County (Bucks County GIS, 2024)

g g s o E 3 ®
S o > g F=] ] Q - 5 =
L = ° ] 2 < t ] 8 e L
Municipality 2 £ £ o S S 9 © o °
® g = S 2 3 = $
< 3 « 2 g £ o
= =
Bedminster Township 6 0 0 1 0 0 2 3 1 2 2 2 17 36
Bensalem Township 0 32 10 1 0 0 5 303 7 24 0 2 78 462
Bridgeton Township 0 9 0 1 0 0 2 187 2 5 0 1 8 215
Bristol Borough 0 99 10 8 0 0 6 183 0 7 7 1 5 326
Bristol Township 0 28 17 9 0 0 19 772 1 a4 9 5 107 1,011
Buckingham Township 2 3 0 0 0 0 0 10 0 2 1 3 16 37
Chalfont Borough 0 13 0 0 0 0 7 34 0 7 1 2 9 73
Doylestown Borough 0 23 0 0 0 0 0 59 0 2 1 0 2 87
Doylestown Township 2 5 0 1 0 0 2 21 0 9 2 4 31 77
Dublin Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Durham Township 7 4 1 0 0 0 0 19 0 7 0 5 20 63
East Rockhill Township 2 1 0 0 0 0 2 9 0 0 0 15 9 38
Falls Township 1 7 3 2 0 1 5 77 1 1 2 8 25 133
Haycock Township 6 0 0 0 0 0 3 11 1 2 0 11 18 52
Hilltown Township 2 0 0 0 0 0 0 1 0 0 1 0 4 8
Hulmeville Borough 0 4 0 0 0 0 0 34 0 8 1 0 4 51
lvyland Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Manor Borough 0 0 0 0 0 0 0 0 0 0 0 0 2 2
Lower Makefield Township 0 0 0 3 0 0 8 241 3 3 6 5 160 429
Lower Southampton Township 0 22 1 0 0 0 4 98 0 2 2 0 7 136
Middletown Township 0 13 2 0 0 0 7 212 0 6 4 1 104 349
Milford Township 8 1 0 0 0 0 3 33 0 9 3 16 39 112
Morrisville Borough 0 1 2 1 0 0 5 71 2 2 4 1 12 101
New Britain Borough 0 2 0 0 0 0 0 2 0 1 0 0 3 8
New Britain Township 5 1 0 0 0 0 4 11 0 0 0 1 11 33
New Hope Borough 0 76 0 5 0 0 3 190 1 2 1 5 13 296
Newtown Borough 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Newtown Township 0 5 0 0 0 0 0 5 0 2 2 0 13 27
Nockamixon Township 1 2 0 0 0 0 1 19 1 2 1 9 29 65
Northampton Township 2 6 0 2 0 0 3 42 0 5 0 4 31 95
Penndel Borough 0 0 0 0 0 0 0 0 0 0 0 0 1 1
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Table 4.4.4-10 shows the number of manufactured homes located in the SFHA in each municipality. Manufactured
homes are more vulnerable to flood risk because they can be washed out if the proper protection measures are not
taken. FEMA recommends anchoring or elevation techniques to protect manufactured homes from flood risk. More
information for these techniques can be found online: https://www.fema.gov/manufactured-mobile-home. Falls
Township has the greatest number of manufactured homes in the SFHA (10), while Buckingham Township has the
highest percentage of manufactured homes in the SFHA (18%). The remaining municipalities that have
manufactured homes in the SFHA are Bensalem Township (7), Bridgeton Township (4), Bristol Township (2), and
Richland Township (3). Overall, there are a total of 26 manufactured homes located in the SFHA in Bucks County,
accounting for 1% of the total manufactured homes within the planning area.

Table 4.4.4-11 Manufactured Home Flood Vulnerability in Bucks County (US Census, 2025) (FEMA, 2017a).

Municipality Total Manufactured Total Manfxfactured Percent Ma.nufactured
Homes Homes in SHFA Homes in SHFA

Bedminster Township 7 0 0%
Bensalem Township 499 7 1%
Bridgeton Township 23 4 17%
Bristol Borough 0 0 0%
Bristol Township 11 2 18%
Buckingham Township 74 0 0%
Chalfont Borough 0 0 0%
Doylestown Borough 0 0 0%
Doylestown Township 103 0 0%
Dublin Borough 0 0 0%
Durham Township 5 0 0%
East Rockhill Township 12 0 0%
Falls Township 928 10 1%
Haycock Township 12 0 0%
Hilltown Township 129 0 0%
Hulmeville Borough 0 0 0%
Ivyland Borough 0 0 0%
Langhorne Borough 0 0 0%
Langhorne Manor Borough 0 0 0%
Lower Makefield Township 0 0 0%
Lower Southampton Township 238 0 0%
Middletown Township 1 0 0%
Milford Township 70 0 0%
Morrisville Borough 0 0 0%
New Britain Borough 1 0 0%
New Britain Township 1 0 0%
New Hope Borough 0 0 0%
Newtown Borough 0 0 0%
Newtown Township 0 0 0%
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https://www.fema.gov/manufactured-mobile-home

Total Manufactured Total Manufactured Percent Manufactured
Homes Homes in SHFA Homes in SHFA

Municipality

Nockamixon Township 20 0 0%
Northampton Township 2 0 0%
Penndel Borough 0 0 0%
Perkasie Borough 0 0 0%
Plumstead Township 6 0 0%
Quakertown Borough 0 0 0%
Richland Township 530 3 1%
Richlandtown Borough 0 0 0%
Riegelsville Borough 0 0 0%
Sellersville Borough 0 0 0%
Silverdale Borough 0 0 0%
Solebury Township 0 0 0%
Springfield Township 25 0 0%
Telford Borough 0 0 0%
Tinicum Township 13 0 0%
Trumbauersville Borough 0 0 0%
Tullytown Borough 6 0 0%
Upper Makefield Township 0 0 0%
Upper Southampton Township 0 0 0%
Warminster Township 0 0 0%
Warrington Township 0 0 0%
Warwick Township 0 0 0%
West Rockhill Township 60 0 0%
Wrightstown Township 0 0 0%
Yardley Borough 0 0 0%
Grand Total 2,776 26 1%

Bucks County is also vulnerable to flood risk on Toxic Release Inventory facilities. Section 4.3.17 describes Bucks
County risk to Hazardous Materials Release in depth. Additional information on flood vulnerability and losses in
Bucks County, including the 1%-annual-chance flood event results from Hazus, FEMA’s loss estimation software, is
provided in Section 4.4.3: Potential Loss Estimates.

4.4.4.7 Flood Vulnerability and Historic Resources

Flood vulnerability is described in terms of what community assets, structures, and infrastructure are situated in
locations where flooding is anticipated. For purposes of assessing vulnerability, this plan focuses on assets that are
in the Special Flood Hazard Area (SFHA), or the area that would be flooded by a 1-percent-annual-chance flood. This
flood frequency was chosen because information about the extent and depth of the 1-percent-annual-chance flood
is available for all municipalities countywide, thus providing a consistent basis for analysis.
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Bucks County’s older and historic places make important contributions to its communities' overall quality of life,
economy, and sense of place. In the wake of several disasters in recent years including hurricanes Sandy and Irene
and Tropical Storm Lee, the Pennsylvania State Historic Preservation Office (PA SHPO) and the Pennsylvania
Emergency Management Agency (PEMA) are encouraging counties to integrate historic preservation considerations
into local hazard mitigation plans. By prioritizing historic resources for mitigation, local officials and hazard
mitigation planners can help preserve communities' historic built environments—and sense of place—for many
years to come.

The Pennsylvania Historical and Museum Commission (PHMC) has been collecting information on historic
resources in Pennsylvania for the greater part of a century. According to the PHMC’s Cultural Resources Geographic
Information System, Bucks County has 19 historic resources listed in the National Register of Historic Places and
371 historic resources that are eligible to be listed (PHMC, 2021a). The National Register of Historic Places is the
nation's official list of properties recognized for their significance in American history, architecture, archeology,
engineering, and culture. To be eligible, a property typically must be at least 50 years old, retain a high degree of
integrity, and have some level of historic significance. To be officially listed, a property must be documented and
evaluated according to uniform criteria established by the National Park Service. It is important to note that as of
January 2021, the database was moved to “read-only” status, and is no longer updated with new historic resources,
archaeological sites, surveys, or reports.

Currently, Bucks County has seven buildings located in the SFHA. Figure 4.4.4-2 shows the location of historic
resources while Table 4.4.4-11 lists the number and type of flood-prone historic resources in each municipality.
Bedminster Township, Buckingham Township, Haycock Township, Lower Makefield Township, Riegelsville Township,
Springfield Township, and Tinicum Township all have one historic building located in their respective SFHA.
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Figure 4.4.4-4 Map Showing the Location of Historic Resources in Relation to Water Bodies Throughout Bucks
County
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Historic districts may be of interest for hazard mitigation as they typically include a cluster of historic resources in a
community. Bucks County has many historic districts that overlap with the SFHA. Table 4.4.4-11 provides a list of
historic districts and whether they intersect the SFHA.

Table 4.4.4-12 Historic Districts and Their Vulnerability to Flood

Bristol Historic District Yes

Bristol Industrial Historic District No
Brownsburg Village Historic District Yes
Buckmanville Historic District No
Carversville Historic District Yes

Center Bridge Historic District Yes
Chalfont Historic District Yes
Churchville Historic District Yes
Cuttalossa Valley Historic District Yes
Dolington Village Historic District No
Doylestown Historic District Yes
Dyerstown Historic District Yes

Eakin, John, Farm Yes

Fallsington Historic District Yes

Fonthill, Mercer Museum and Moravian Pottery and Tile Works No
Fordhook Farm No

Forest Grove Historic District No
Gardenville--North Branch Rural Historic District Yes
Harriman Historic District No

Holicong Village Historic District Yes
Honey Hollow Watershed Yes
Hulmeville Historic District Yes

Ivyland Historic District Yes

Langhorne Historic District No
Lumberville Historic District Yes
Mechanicsville Village Historic District No
New Hope Village District Yes

Newtown Historic District Yes

Newtown Historic District (Boundary Increase) Yes
Newtown Historic District (Boundary Increase: North and South Extensions) No
Penns Park Historic District No

Phillips Mill Historic District Yes

Point Pleasant Historic District Yes
Quakertown Historic District Yes

Ridge Valley Rural Historic District Yes

Shaw Historic District No

Spring Valley Historic District Yes
Springdale Historic District Yes
Springtown Historic District Yes
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Tyler, George F., Mansion Yes
Uhlerstown Historic District Yes
Upper Aquetong Valley Historic District No
Village of Edgewood Historic District No
Wycombe Village Historic District Yes
Yardley Historic District Yes

After Hurricane Sandy struck Bucks County in October 2012, the Pennsylvania Historical and Museum Commission
(PHMC) received $1.5 million in grant funds to support repairs on historic properties that were damaged by Hurricane
Sandy. The grant money is supporting the integration of mitigation planning into historic resource survey, the
inclusion of historic properties into mitigation planning at both the state and local level, the development of model
guidance related to historic properties, the opportunity for grants to property owners or nonprofit organizations to
repair National Register eligible or listed historic properties damaged by the hurricane, and the offering of training
and education programs related to disasters (PHMC, 2021b).

Table 4.4.4-13 Number of Flood-Prone Historical Resources by Municipality (

Municipality Tc::;::::::c Historic Resources in SFHA Percent of Historic Resources in SFHA

Bedminster Township 33%
Bensalem Township 13 1 8%
Bristol Borough 323 1 0%
Bristol Township 11 5 45%
Buckingham Township 23 6 26%
Chalfont Borough 12 1 8%
Doylestown Borough 4 0 0%
Doylestown Township 18 1 6%
Durham Township 3 0 0%
East Rockhill Township 3 3 100%
Falls Township 3 0 0%
Haycock Township 8 0 0%
Hilltown Township 12 2 17%
Hulmeville Borough 7 0 0%
Ivyland Borough 1 0 0%
Langhorne Borough 8 0 0%
Langhorne Manor Borough 1 0 0%
Lower Makefield Township 9 1 11%
Middletown Township 20 1 5%
Milford Township 7 2 29%
Morrisville Borough 4 80%
New Britain Borough 4 0 0%
New Britain Township 12 1 8%
New Hope Borough 6 2 33%
Newtown Borough 7 1 14%
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Municipality Tc::;:;::;:c Historic Resources in SFHA Percent of Historic Resources in SFHA

Newtown Township 0%
Nockamixon Township 5 0 0%
Northampton Township 8 1 13%

Perkasie Borough 6 1 17%
Plumstead Township 8 4 50%
Quakertown Borough 1 2 18%

Richland Township 8 0 0%

Riegelsville Borough 3 2 67%

Sellersville Borough 6 0 0%

Solebury Township 25 1 44%

Springfield Township 4 1 25%
Tinicum Township 23 14 61%
Tullytown Borough 11 0 0%

Upper Makefield Township 8 1 13%
Upper Southampton Township 2 0 0%

Warminster Township 4 0 0%

Warrington Township 4 0 0%

Warwick Township 9 2 22%
West Rockhill Township 1 0 0%
Wrightstown Township 14 1 7%

Yardley Borough 2 1 50%
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4.4.5 Hailstorm

Hail precipitation is often produced at the front of a severe thunderstorm system or in
conjunction with a tornado event when ice crystals form within a low-pressure front as warm air
rises into the upper atmosphere and is cooled (NOAA, 2025). Frozen droplets gradually
accumulate on the ice crystals until, having developed sufficient weight, they fall as
precipitation in the form of balls or irregularly shaped masses of ice.

4.4.5.1 Location and Extent

Hailstorm events can occur in all areas of Bucks County. Neither the duration of the storm nor the extent of the area
affected by such an occurrence can be predicted. Hail precipitation is often produced at the front of a severe
thunderstorm or in conjunction with a tornado event. Hailstorms occur when ice crystals form within a low-pressure
front due to the rapid rise of warm air into the upper atmosphere and the subsequent cooling of the air mass. Frozen
droplets gradually accumulate on the ice crystals until, having developed sufficient weight, they fall as precipitation
in the form of balls or irregularly shaped masses of ice. Hailstones are formed most commonly in thunderstorms
with intense updraft, high liquid water content, large vertical extent, large water droplets, and cloud layers below
freezing (NOAA NSSL, 2025).

4.4.5.2 Range of Magnitude

Hailis described qualitatively and quantitatively by its size and can range from 0.2 inches to 4.5 inches, as shown in
Table 4.4.5-1. The size of hail is dependent on the strength of the upward air movement along the front of a
thunderstorm, called the updraft. Weaker updrafts create smaller hailstones while strong updrafts provide a longer
amount of time for hailstone nuclei to grow in diameter (NOAA NSSL, 2025). Bucks County has experienced hail
ranging in size from 0.75 to 2.00 inches in diameter (NOAA NCEI, 2025).

Table 4.4.5-1 Hailstone Size and Relationship to Updraft Speed (NOAA NSSL,2025).

Measurement (Inches) Updraft Speed (MPH)

Marble 0.50 35
Dime 0.70 38
Penny 0.75 40
Nickel 0.88 46
Quarter 1.00 49
Half Dollar 1.25 54
Walnut 1.50 60
Golf Ball 1.75 64
Hen Egg 2.00 69
Tennis Ball 2.50 77
Baseball 2.75 81
Teacup 3.00 84
Grapefruit 4.00 98
Softball 4.50 103
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Hailstorms can cause significant damage to crops, livestock and property, depending on the size, duration, and
intensity of hail precipitation. Automobiles and aircraft are particularly susceptible to damage. Also, people are at
risk for serious injury if they don’t seek immediate shelter. Since hail precipitation usually occurs during
thunderstorm events, the impacts of other hazards associated with thunderstorms (i.e. strong winds, intense
precipitation, etc.) often occur simultaneously (NOAA NSSL, 2025).

A potential worst-case scenario of a hailstorm would be if a storm carrying hail of over two inches were to occur over
a prolonged period in a predominantly agricultural area. Because hail can cause significant crop damage, a storm of
this magnitude would potentially destroy agriculturalyields and result in significant lost revenue, as well as property
damage and injuries.

The potential impacts of hailstorms on community lifelines are as follows:

Table 4.4.5-2 Most Likely Lifelines Impacted by Hailstorm

LIFELINES NOTES

Hailstorms can cause severe vehicular damage and may render roadways temporarily
impassable. This may impact mass transit and railways.

4.4.5.3 Previous Occurrence

Figure 4.4.5-1 shows a map of the number of recorded hailstorm events in Bucks County between 1975 and 2025. A
hailstorm eventis defined as a storm with hail of .75 inches or greater in diameter. According to PEMA, approximately
96 percent of hailstorm events occurred during the months of April, May, June, July, August, and September. In
addition, approximately 87% of historic events occurred during the afternoon or evening. Both results are consistent
with the relationship between hail and thunderstorms, which most often occur during late spring, summer, and early
fall months.

NOAA reports 58 hail events in Bucks County from 1975-2025. This includes damage estimates for all hailstorms
reported by local field offices. PEMA determined that these events have caused a total of $400,000 in crop damage
and no property damage has been reported due to hailstorms in Bucks County. No death or injuries have resulted as
a hailstorm in the County during the 1950-2025 time period. Table 4.4.5-3 provides a snapshot of events from 2000-
2025.
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Figure 4.4.5-1 Number of Hailstorm Events in Bucks County from 1975-2025 (NOAA NCEI, 2025).
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Table 4.4.5-3 Previous Hail Events in Bucks County Between 2000 and 2020 (NOAA NCEI, 2025).

“ MagnItUde (In) Property Damage ($) Crop Damage ($)

Quakertown
Chalfont
Levittown
Chalfont
Levittown

Buckingham Station
Warminster
Southampton
Langhorne
Doylestown
Milford Square
Pt Pleasant
Springtown
Warminster
Buckingham Station
Trevose
Perkasie
Perkasie
Warminster
Andalusia
Langhorne
Ferndale
Plumsteadville
Quakertown
Quakertown
Morrisville
Ferndale
Ferndale
Danboro
Stoopville
Perkasie
New Britain
Newtown
Furlong
Trevose
Chalfont
Argus
Quakertown

Dublin
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5/13/2000
5/13/2000
5/13/2000
5/24/2000
7/16/2000
5/2/2002
5/31/2002
5/31/2002
3/21/2003
5/18/2004
5/24/2004
5/24/2004
5/24/2004
8/11/2004
8/4/2005
6/29/2006
8/7/2006
8/26/2006
8/26/2006
6/12/2007
6/12/2007
8/17/2007
5/31/2008
3/29/2009
6/15/2009
7/16/2009
7/26/2009
5/27/2010
5/15/2011
6/1/2011
6/9/2011
6/9/2011
8/18/2011
8/18/2011
8/21/2011
5/24/2012
5/24/2012
5/24/2012
6/29/2012

0.88
0.75
0.88
0.75
0.75
0.75
0.75
2
0.88
1.75
1.5

0.88
0.75
0.75
0.75

0.88
0.88

0.75
0.88
1.75

1.5

0.75

0.75

0.75

0.75

0.88

0.88
0.75
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400,000

0
0
0
0
0
0
0
0
0
0
0
0



“ Property Damage ($) crop Damage ($)

Warrington 7/4/2012 0.75 0 0
New Hope 7/28/2012 0.75 0 0
Washington Crossing 7/28/2012 0.88 0 0
Trumbauersville 6/19/2014 1 0 0
Springtown 8/21/2014 0.75 0 0
Jamison 6/21/2016 1 0 0
Yardley 8/18/2017 0.75 0 0
Quakertown 5/29/2019 1 0 0
California 5/29/2019 2 0 0
Bedminster 5/29/2019 1 0 0
Quakertown 5/29/2019 1.5 0 0
Lumberville 5/29/2019 1.75 0 0
California 5/29/2019 1 0 0
Stanwood Gardens 5/29/2019 1 0 0
Warminster 5/29/2019 0.75 0 0
Stanwood Gardens 5/29/2019 1 0 0
Langhorne Buehl Arpt 7/6/2020 0.75 0 0
Langhorne Manor 7/6/2020 0.88 0 0
Levittown 7/6/2020 1.25 0 0
Fairless Hills 7/6/2020 1 0 0
Levittown 7/6/2020 1.75 0 0
Stanwood Gardens 7/6/2020 1 0 0
Levittown 7/6/2020 1 0 0
Ottsville 7/6/2020 0.75 0 0
Bedminster 5/26/2021 0.88 0 0
Chalfont 6/4/2021 0.88 0 0

New britain 6/4/2021 0.88 0 0
Silverdale 6/4/2021 1 0 0
Morrisville 4/1/2023 1 0 0
Parktown estates 4/1/2023 1 0 0
Lahaska 4/15/2023 0.75 0 0

Bon air 4/15/2023 0.75 0 0
Bedminster 7/10/2023 0.75 0 0
Weisel 7/10/2023 1 0 0
Plumsteadville 8/12/2023 1 0 0
Wismer 8/12/2023 1 0 0
Plumsteadville 9/8/2023 0.75 0 0
Danboro 9/8/2023 1 0 0
Danboro 9/8/2023 1 0 0
Pipersville 9/8/2023 1 0 0
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“ Property Damage ($) crop Damage ($)

Note that countywide notes the event occurred in multiple locations.

These hail events can impact critical facilities of multiple types, particularly impacting communications
infrastructure, and electric power generation, across the County. See a breakdown of critical facilities by type
(category) and location (jurisdiction) in Section 2.6, on p. 2.0-17, Critical Facilities by Municipality and Type. Section
2.6, p. 2.0-21 summarizes the Number of Critical Facilities in Bucks County by Type and Data Source.

4.4.5.4 Potential for Future Occurrence

It is not possible to predict the formation of a hailstorm with more than a few days’ lead time. The past occurrences
in the County described above, however, indicate that this event is one that can happen several times in any given
year, most likely during the late spring and summer months. NOAA’s Storm Prediction Center illustrates the
probability of hail events across the United States estimated over a 30-year period (1982-2011) based on severe
weather reports. According to the Storm Prediction Center hail events are most likely to occur in May, June and July
with 1% probability of a hail event occurring. Therefore, the future occurrence of hailstorms in Bucks County can be
considered possible as defined by the Risk Factor methodology probability criteria (See Table 4.6 -1).

4.4.5.5 Vulnerability Assessment

All of Bucks County, including all critical infrastructure, is vulnerable to the effects of hail, as the storm cells that
produce this hazard are spread over a large (multi-county) area. The area of damage due to these storms is relatively
small, in that a single storm does not cause widespread devastation but may cause damage in a focused area of the
storm.

Median year built is a useful proxy for understanding how vulnerable a community’s housing stock may be to hail
hazards. Older homes are less likely to have impact-resistant roofing materials, updated building codes, or modern
construction techniques that reduce hail damage. By comparing median year built and share of housing built before
1979 across Bucks County jurisdictions, the following table highlights where aging or historic structure may face
greater risk and where newer development may offer more inherent protection. Because hail does not only affect
buildings, data on agricultural land uses are also included in Table 4.4.5-4. Crops are highly sensitive to hail, which
can shred leaves, bruise fruit, destroy seedlings, and reduce total crop yields. Areas of Bucks County with higher
agricultural acreage face economic risks when hailstorms strike, making these land use patterns an essential part
of understanding overall vulnerability. By presenting both housing and land use data, this table highlights how hail
hazards can threaten communities through multiple pathways.

Table 4.4.5-4 Vulnerability to Hail by Housing and Agricultural Characteristics (Census ACS 2024, DVRPC 2023)

Median Year Housing Built Share of Housing Built Agricultural Acreage as

Before 1979 Share of Total Land Use
Bedminster Township 1989 35.36% 50.55%
Bensalem Township 1975 65.51% 0.31%
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Median Year Housing Built Share of Housing Built Agricultural Acreage as
Before 1979 Share of Total Land Use

Bridgeton Township 1951 71.33% 3.96%
Bristol Borough 1939 87.95% 0.03%
Bristol Township 1958 84.16% 0.07%
Buckingham Township 1994 29.82% 34.65%
Chalfont Borough 1977 58.66% 0.00%
Doylestown Borough 1962 78.03% 0.08%
Doylestown Township 1978 51.38% 10.41%
Dublin Borough 1973 56.83% 8.30%
Durham Township 1959 64.43% 36.43%
East Rockhill Township 1985 45.25% 11.65%
Falls Township 1962 79.79% 1.19%
Haycock Township 1979 53.15% 11.02%
Hilltown Township 1978 48.72% 32.45%
Hulmeville Borough 1957 77.60% 0.28%
Ivyland Borough 1972 56.84% 0.00%
Langhorne Borough 1939 86.23% 1.72%
Langhorne Manor Borough 1951 87.30% 0.00%
Lower Makefield Township 1984 39.91% 8.98%
Lower Southampton Township 1969 63.92% 0.44%
Middletown Township 1974 61.01% 4.28%
Milford Township 1988 36.93% 32.85%
Morrisville Borough 1954 83.77% 0.06%
New Britain Borough 1971 65.78% 0.87%
New Britain Township 1982 47.24% 20.54%
New Hope Borough 1975 62.91% 0.00%
Newtown Borough 1939 82.24% 223.73%
Newtown Township 1988 21.20% 0.00%
Nockamixon Township 1965 65.65% 20.99%
Northampton Township 1980 49.73% 10.26%
Penndel Borough 1958 84.20% 0.00%
Perkasie Borough 1972 60.45% 0.38%
Plumstead Township 1993 21.53% 31.51%
Quakertown Borough 1965 77.15% 0.00%
Richland Township 1996 31.64% 25.52%
Richlandtown Borough 1984 47.03% 2.54%
Riegelsville Borough 1939 95.85% 37.43%
Sellersville Borough 1970 60.46% 0.00%
Silverdale Borough 1982 44.67% 2.00%
Solebury Township 1983 44.92% 25.29%
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Median Year Housing Built Share of Housing Built Agricultural Acreage as
Before 1979 Share of Total Land Use

Springfield Township 1968 69.77% 30.37%
Telford Borough 1982 48.58% 0.06%
Tinicum Township 1970 59.60% 25.70%
Trumbauersville Borough 1958 58.24% 26.41%
Tullytown Borough 1957 85.26% 0.15%
Upper Makefield Township 1986 35.72% 20.68%
Upper Southampton Township 1966 77.74% 1.53%
Warminster Township 1970 66.33% 0.47%
Warrington Township 1992 34.54% 10.96%
Warwick Township 1993 16.45% 15.60%
West Rockhill Township 1980 47.51% 16.39%
Wrightstown Township 1969 62.14% 21.08%
Yardley Borough 1963 75.96% 0.00%

As a hazard, damage to crops and vehicles are among the most significant impacts of hailstorms. Damage to trees,
shrubbery, and other vegetation may occur during hailstorm events through defoliation. Unless there are
compounding stresses, natural vegetation can typically recover over time following the event. However, crops such
as corn and soybeans can be damaged to the point of total loss, particularly if an event occurs later in the growing
season.

Table 4.4.5-5 Expected Annual Losses to Hail by Census Tract (FEMA NRI, 2026)

42017100102 Bensalem Township $995.57 Very Low
42017100103 Bensalem Township $893.46 Very Low
42017100104 Bensalem Township $759.78 Very Low
42017100105 Bensalem Township $569.41 Very Low
42017100201 Bensalem Township $1,089.70 Very Low
42017100206 Bensalem Township $1,504.50 Very Low
42017100207 Bensalem Township $152.40 Very Low
42017100208 Bensalem Township $531.79 Very Low
42017100209 Bensalem Township

42017100210 Bensalem Township $464.18 Very Low
42017100211 Bensalem Township $7,949.75 Relatively Low
42017100212 Bensalem Township $470.16 Very Low
42017100213 Bensalem Township $401.33 Very Low
42017100214 Bensalem Township $581.53 Very Low
42017100302 Bristol Township $532.31 Very Low
42017100303 Bristol Township $3,560.23 Relatively Low
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42017100304
42017100306
42017100307
42017100401
42017100402
42017100403
42017100404
42017100406
42017100407
42017100408
42017100500
42017100600
42017100700
42017100803
42017100804
42017100805
42017100807
42017100808
42017100809
42017100811
42017100900
42017101100
42017101401
42017101403
42017101404
42017101405
42017101503
42017101504
42017101505
42017101506
42017101603
42017101605
42017101607
42017101609
42017101610
42017101611
42017101802
42017101803
42017101805

Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Borough
Bristol Borough
Bristol Borough
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Penndel Borough
Lower Southampton Township
Lower Southampton Township
Lower Southampton Township
Lower Southampton Township
Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township
Warrington Township
Warrington Township

Warrington Township

$587.99
$444.12
$538.07
$515.57
$1,216.92
$873.03
$538.57
$4,753.03
$716.68
$669.56
$932.20
$13,933.94
$2,871.56
$990.66
$627.96
$2,394.97
$7,471.63
$961.47
$332.44
$477.24
$645.10
$4,981.48
$368.16
$682.79
$3,749.38
$2,884.11
$2,987.52
$681.33
$552.20
$549.13
$3,315.71
$3,244.42
$559.70
$124.32
$3,043.79
$668.59
$857.53

$430.23

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low

Very Low
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42017101807 Warrington Township $497.94 Very Low
42017101808 Warrington Township $829.61 Very Low
42017101809 Warrington Township $8,004.88 Relatively Low
42017101810 Warrington Township $466.86 Very Low
42017101900 Chalfont Borough $1,988.79 Very Low
42017102002 New Britain Township $1,592.09 Very Low
42017102003 New Britain Township $616.32 Very Low
42017102004 New Britain Township $532.44 Very Low
42017102102 Hilltown Township $2,276.71 Very Low
42017102104 Hilltown Township $665.63 Very Low
42017102300 East Rockhill Township $1,640.86 Very Low
42017102401 Perkasie Borough $1,177.24 Very Low
42017102402 Perkasie Borough $2,213.21 Very Low
42017102500 Sellersville Borough, West Rockhill Township $1,866.30 Very Low
42017102600 Telford Borough $1,257.82 Very Low
42017102700 West Rockhill Township $1,755.94 Very Low
42017102801 Milford Township $488.12 Very Low
42017103101 Quakertown Borough $1,212.05 Very Low
42017103102 Quakertown Borough $308.28 Very Low
42017103103 Quakertown Borough $1,169.89 Very Low
42017103300 Haycock Township $945.02 Very Low
42017103400 Springfield Township $751.11 Very Low
42017103700 Nockamixon Township $809.49 Very Low
42017103800 Bridgeton Township $526.77 Very Low
42017103900 Tinicum Township $507.72 Very Low
42017104000 Bedminster Township $811.76 Very Low
42017104100 Dublin Borough $1,026.43 Very Low
42017104201 Plumstead Township $2,179.04 Very Low
42017104203 Plumstead Township $1,104.17 Very Low
42017104204 Plumstead Township $3,360.50 Very Low
42017104301 Solebury Township $518.56 Very Low
42017104303 Solebury Township $1,974.58 Very Low
42017104304 Solebury Township $705.88 Very Low
42017104400 New Hope Borough $1,325.10 Very Low
42017104502 Buckingham Township $1,275.04 Very Low
42017104503 Buckingham Township $2,371.63 Very Low
42017104505 Buckingham Township $570.60 Very Low
42017104506 Buckingham Township $840.65 Very Low
42017104601 Doylestown Township $552.19 Very Low
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42017104603
42017104604
42017104701
42017104702
42017104703
42017104800
42017104901
42017104902
42017105003
42017105004
42017105006
42017105008
42017105009
42017105010
42017105011
42017105012
42017105013
42017105100
42017105202
42017105203
42017105206
42017105207
42017105208
42017105300
42017105401
42017105402
42017105505
42017105506
42017105507
42017105508
42017105509
42017105510
42017105511
42017105600
42017105702
42017105704
42017105801
42017105805
42017105807

Doylestown Township
Doylestown Township
Doylestown Borough, Doylestown Township
Doylestown Borough
Doylestown Borough
New Britain Borough
Warwick Township
Warwick Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Wrightstown Township
Newtown Township
Newtown Township
Newtown Township
Newtown Township
Newtown Township
Newtown Borough
Upper Makefield Township
Upper Makefield Township
Lower Makefield Township
Lower Makefield Township
Lower Makefield Township
Lower Makefield Township
Lower Makefield Township
Lower Makefield Township
Lower Makefield Township
Yardley Borough
Morrisville Borough
Morrisville Borough, Falls Township
Falls Township
Falls Township

Falls Township

$779.95
$757.62
$782.74
$517.04
$666.05
$1,382.35
$2,611.74
$1,726.27
$1,148.32
$1,353.67
$818.56
$1,030.79
$1,278.08
$2,403.88
$485.68
$1,147.35
$852.07
$620.13
$4,119.02
$2,384.73
$774.12
$1,017.77
$734.52
$1,520.22
$556.26
$1,419.11
$2,243.57
$1,127.00
$932.62
$1,307.43
$712.03
$940.36
$529.27
$2,181.86
$513.39
$935.70
$1,461.92
$1,911.12
$1,245.95

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
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42017105808 Falls Township $1,064.72 Very Low
42017105809 Falls Township $355.73 Very Low
42017105810 Falls Township $3,724.15 Relatively Low
42017105811 Falls Township $396.98 Very Low
42017105812 Falls Township $2,810.76 Very Low
42017105900 Tullytown Borough $564.92 Very Low
42017106000 Middletown Township, Hulmeville Borough $2,287.57 Very Low
42017106100 Langhorne Manor Borough, Langhorne Borough $241.61 Very Low
42017106201 Warminster Township $829.63 Very Low
42017106202 Warminster Township, lvyland Borough $875.04 Very Low
42017106300 Hilltown Township, Silverdale Borough $822.06 Very Low
42017106401 Richland Township $437.47 Very Low
42017106402 Milford Township, Trumbauersville Borough $2,751.14 Very Low
42017106500 Richland Township, Richlandtown Borough $2,475.65 Very Low
42017106600 Durham Township, Riegelsville Borough $502.13 Very Low
42017980000 Falls Township $568.22 Very Low
TOTAL $214,984.48

4.4.5.6 Equity in Vulnerable Communities

In terms of equity, unhoused populations may be most at risk of adverse impacts of hailstorms due to their lack of
consistent, adequate shelter. Rural areas of the county may be disproportionately impacted by hailstorms due to
crop impacts.
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4.4.6 Hurricane, Tropical Storm, Nor’easter

Hurricanes, tropical storms, and nor’easters are classified as cyclones and are any closed
circulation developing around a low-pressure center in which the winds rotate
counterclockwise.

4.4.6.1 Location and Extent

Tropical storms impacting Bucks County develop in tropical or sub-tropical waters found in the
Atlantic Ocean, Gulf of Mexico, or Caribbean Sea. Cyclones with maximum sustained winds of less than 39 miles
per hour are called tropical depressions. A tropical storm is a cyclone with maximum sustained winds between 39-
74 mph. These storms sometimes develop into hurricanes with wind speeds in excess of 74 mph (NOAA NOS, 2025).
Bucks County is located about 50 miles inland from the Delaware Bay and approximately 45 miles inland from the
Atlantic Coast, meaning it is in an area of Pennsylvania where tropical storms could track inland causing heavy
rainfall and strong winds.

Nor’easters are extra-tropical storms which typically develop from low-pressure centers off the Atlantic Coast during
the winter months. Potential threats from these storms include powerful winds, heavy rainfall/snow, storm surges,
coastal and inland flooding, and huge crashing waves (NOAA NESDIS, n.d.). Extra-tropicalis a term used to describe
a hurricane or tropical storm with a cyclone that has lost its ‘tropical’ characteristics. While an extra-tropical storm
denotes a change in weather pattern and how the storm is gathering energy, it may still have northeast winds that
are tropical storm or hurricane force (Morgan, 2014). Nor’easters can also produce heavy precipitation in the form
of rain, snow, or ice.

Hurricanes, tropical storms, and nor’easters are regional events that can impact areas as large as hundreds or
thousands of miles across through the life the storm. Therefore, all communities within Bucks County are equally
subject to the impacts of hurricanes, tropical storms, and nor’easters that track through or near the region. Areas in
Bucks County which are subject to flooding, wind, and winter storm damage are particularly vulnerable in these
situations.

The map below shows wind speed zones developed by the American Society of Civil Engineers. This information is
based on 40 years of tornado history and over 100 years of hurricane history. It identifies wind speeds that could
occur across the United States to be used as the basis for design and evaluation of the structural integrity of shelters
and critical facilities.

Bucks County falls in Zone Il which is classified as the 160-mph wind zone. This means design wind speeds for
shelters and critical facilities should be able to withstand a three second gust of up to 160 mph, regardless of
whether the gust is the result of a tornado, hurricane, tropical storm, or windstorm event. In Bucks County, all new
residential and commercial structures are required to be constructed per the International Building Code, which
requires structures to be designed to a 90-mph wind speed. Therefore, the impact to future development due to high
wind events is expected to be moderate to extreme, depending on the magnitude of wind speed. Figure 4.3.6-1 also
illustrates that Bucks County falls entirely within the identified Hurricane Susceptibility Region.
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Figure 4.4.6-1 Design Wind Speeds for Community Shelters Across the United States (FEMA, 2014).
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4.4.6.2 Range of Magnitude

4.1.1.1 The impacts associated with hurricanes and tropical storms are primarily wind damage and flooding. It is not
uncommon for tornadoes to develop during these events. Historical tropical storm and hurricane events have
brought intense rainfall that can lead to damaging floods, and northeast winds, which, when combined with
waterlogged soils can cause trees and utility poles to fall. Nor’easters can also bring damaging rain and wind but
because they often occur during the winter months, they bring the additional threat of snow and ice associated with
winter storms. Heavy snow can cause roof collapse in older homes, and ice presents a threat of slipping and tree
branch collapse. More information on the range of magnitude of winter storms can be found in Section 4.3.14.

4.1.1.2 Tropical cyclones strengths are measured by windspeed; with the most common cause of death being storm
surge. Bucks County does have the Delaware River, that may be affected by storm surge in Philadelphia and in the
lowest ends of the County (per the MEOW modeling). However, the most frequent cause of extensive damage is
wind; which can be anticipated based on the Saffir-Simpson Scale. The Saffir-Simpson Scale categorizes hurricane
intensity linearly based upon maximum sustained winds, barometric pressure, and storm surge potential
(characteristic of tropical storms and hurricanes), which are combined to estimate potential damage. Table 4.4.6-1
lists Saffir-Simpson Scale categories with associated wind speeds and expected damages. Categories 3, 4, and 5
are classified as “major” hurricanes. While major hurricanes are the least common storm event (they comprise only
20 of all tropical cyclones making landfall), they account for the most damage in the United States (over 70 percent
of damage). The intensity of a stormis also impacted by its orientation, location of landfall, and speed. The likelihood
of these damages occurring in Bucks County is assessed in Section 4.3.6.4, Future Occurrence.

Table 4.4.6-1 Saffir-Simpson Scale Categories with Associated Wind Speeds and Damages (NHC, n.d).

Storm
Category

Description of Damages

Very dangerous winds will produce some damage: Well-constructed frame homes could have damage to roof,
1 74-95 shingles, vinyl siding and gutters. Large branches of trees will snap, and shallowly rooted trees may be toppled.

Extensive damage to power lines and poles likely will result in power outages that could last a few to several days.

Extremely dangerous winds will cause extensive damage: Well-constructed frame homes could sustain major
2 96-110 roof and siding damage. Many shallowly rooted trees will be snapped or uprooted and block numerous roads. Near-

total power loss is expected with outages that could last from several days to weeks.

Devastating damage will occur: Well-built framed homes may incur major damage or removal of roof decking and
3 111-129 | gable ends. Many trees will be snapped or uprooted, blocking numerous roads. Electricity and water will be
unavailable for several days to weeks after the storm passes.
Catastrophic damage will occur: Well-built framed homes can sustain severe damage with loss of most of the
roof structure and/or some exterior walls. Most trees will be snapped or uprooted, and power poles downed. Fallen

4 130-136 trees and power poles will isolate residential areas. Power outages will last weeks to possibly months. Most of the
area will be uninhabitable for weeks or months.
Catastrophic damage will occur: A high percentage of framed homes will be destroyed, with total roof failure and
5 >157 wall collapse. Fallen trees and power poles will isolate residential areas. Power outages will last for weeks to

possibly months. Most of the area will be uninhabitable for weeks or months.

It is important to recognize the potential for flooding events during hurricanes, tropical storms, and nor’easters; the
risk assessment and associated impact for these events is included in Section 4.3.4. Wind impacts in Bucks County
generally include downed trees and utility poles, which can spark widespread utility interruptions. Wind impacts are
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particularly an issue for manufactured homes and other manufactured housing; these structures are often not well-
anchored and are highly susceptible to wind damage in a hurricane, tropical storm, or nor’easter.

The worst-case hurricane, tropical storm, or Nor’easter event in Bucks County was Hurricane Diane, whose center
of circulation passed over Bucks County in 1955 and resulted in a Presidential Disaster Declaration. Diane made
landfall in North Carolina on August 17, taking a west-northwest track that cut through central Virginia, Maryland,
southeast Pennsylvania, New Jersey, and New York. The storm tracked into south-central Pennsylvania, turning
eastward and soaking eastern and southeastern Pennsylvania, including Bucks County. The state storm summary
for Diane reported that “the Hurricane Flood of 1955, which affected 6,600 square miles, ‘was the most disastrous
flood ever to strike eastern Pennsylvania’ (Gelber, 2002). This storm is considered the ninth most costly hurricane
event (adjusted costs to 1994 dollars), with cumulative damages of $7 million in the Northeastern United States.

The potential impacts of hurricanes, tropical storms, or a nor’easter on community lifelines are detailed in Table
4.4.6-2 below.

Table 4.4.6-2 Most Likely Lifelines Impacted by Hurricanes, Tropical Storms, or Nor’easter
I

Government operations and facilities, including police, fire, and search and rescue are needed for
response and recovery.

Severe storms present a significant risk to buildings and infrastructure and can create issues for food
and water access.

The power grid and issues of fuel availability either due to direct damage or increased usage may
occur.

Transportation corridors may be affected due to direct damage from storm conditions, and potential
impacts of other compounding hazards such as flooding and transportation incidents.

Damage to facilities and other storage areas from storm or flooding damage may affect hazardous
materials.

4.4.6.3 Previous Occurrence

NOAA’s Coastal Services Center maintains records of all coastal storms occurring in the United States since the
1850s. Table 4.4.6-3 lists all coastal storms having centers of circulation to pass through or within 30 nautical miles
of Bucks County. Typically, when these storms reach Bucks County, they have lost their hurricane speed winds, so
structural damage is usually not as bad as coastal communities may experience. The exception to this is the
unnamed 1903 event, which retained its hurricane-force winds as it passed over the southern portion of the County.
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According to the Historic Hurricane Tracks by NOAA, other than Hurricane Ida in 2021, no new tropical storms,
extratropical storms, or hurricanes have circulated through or within 30 nautical miles of Bucks County since 2020.

Table 4.4.6-3 Previous Tropical Storm Events with Centers of Circulation Within 30 Nautical Miles of Bucks
County (NOAA Historical Hurricane Tracks, 2026; NOAA, 2026)

2021 Ida Hurricane
2020 Isaias Tropical Storm
2020 Fay Tropical Storm
2012 Sandy Extratropical Storm
2011 Irene Tropical Storm
2008 Hanna Tropical Storm
1996 Bertha Tropical Storm
1988 Chris Extratropical Storm
1971 Doria Tropical Storm
1960 Brenda Tropical Storm
1955 Diane Tropical Storm
1952 Able Tropical Storm
1945 Not Named Extratropical Storm
1934 Not Named Extratropical Storm
1929 Not Named Extratropical Storm
1924 Not Named Extratropical Storm
1915 Not Named Tropical Storm
1903 Not Named Category 1 Hurricane/Tropical Storm
1899 Not Named Extratropical Storm
1893 Not Named Tropical Storm
1888 Not Named Tropical Storm
1874 Not Named Tropical Storm
1872 Not Named Tropical Storm
1867 Not Named Tropical Depression/Extratropical Storm
1866 Not Named Extratropical Storm
1863 Not Named Tropical Storm
1861 Not Named Tropical Storm

Bucks County was hit by Hurricane Ida on September 2, 2021. Ida caused widespread damage from heavy rain,
flooding, three EF-1 tornadoes, and even the death of one resident in Milford Township. Overall, the storm resulted
in 4 to 8 inches of rain countywide with some areas receiving 10 inches. Numerous water rescues were required
throughout the night of the storm with more than 2,000 emergency calls placed to Bucks County 911 (Bucks County,
2021a). Hundreds of homes and businesses were damaged with an estimated $9.4 million in damage to public
infrastructure (Bucks County, 2021b). Following the storm, Governor Tom Wolf declared a disaster with the Biden
Presidency approving.

Tropical Storm Isaias passed through Bucks County on August 4, 2020. Bringing heavy rain and a confirmed EF2
tornado to the area, Isaias left 100,000 residents and businesses without power, downed trees, flooding, and
property damage. The tornado hit Doylestown Hospital where the Children’s Village, a preschool and daycare on the
grounds of Doylestown Health campus, is located. Part of the roof at Children’s Village was torn off while
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approximately 135 children were inside. Four children and two staff members were slightly injured during the
incident. The hospital is considered a critical facility and it sustained minor damage and cars were flipped in its
parking lot. The tropical storm brought five to seven inches of rain to Bucks. The lower end of the county saw more
of heavy wind damage, and the upper end of the county saw higher amounts of flooding (King, 2020). After the storm,
Governor Tom Wolf declared a disaster from Berks to Philadelphia, with counties approved for the U.S. Small
Business Administration loans. With the disaster declaration, homeowners, renters, and businesses impacted by
the flooding in Berks, Philadelphia, Bucks, Chester, Delaware, Lancaster, Lebanon, Lehigh, Montgomery, and
Schuylkill counties became eligible for low-interest disaster loans (PEMA, 2020b).

It is important to note that a number of hurricane, tropical storm, and nor’easter events have impacted the County
without tracking through it; these storm events include Tropical Storm Agnes (1972), Hurricane Floyd (1999), Tropical
Storm Allison (2001), Tropical Depression Frances (2004), Tropical Depression lvan (2004), Hurricane Katrina (2005),
Hurricane Irene (2011), Tropical Storm Lee (2011), and Hurricane Sandy (2012). Each of these storm events resulted
in a Presidential Disaster Declaration. In the last decade, Bucks County was impacted by flooding related to
Hurricane Irene and Tropical Storm Lee during the end of August and beginning of September 2011. In 2012, Bucks
County was impacted by Hurricane Sandy as it traveled through the area. The area experienced downed trees,
flooding, and utility interruption. A day after the storm passed, PECO reported 170,000 customers without power
throughout the county (Bucks County, 2012). Figure 4.4.6-2 includes two pictures illustrating some of the damage
that was done in Bucks County from Hurricane Sandy.

Figure 4.4.6-2 Photos of Hurricane Sandy Aftermath in Bucks County (Bucks County Courier Times, 2013).

Trees fell across the county, including on this car in The Bristol Wharf experienced flooding and roof
Bristol Township. damage.

Figure 4.4.6-3 shows the tracking the historic coastal storms which have passed through or near Bucks County. As
previously stated, even if a storm did not pass through Bucks County, the wind and rain from the storm could have
still impacted the county, as was the case recently with Hurricane Ida. The NOAA NCEI database does not track
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nor’easters as a separate weather event; they are tracked as high wind, heavy snow, and/or coastal flooding events,
so a complete listing is not available. However, other sources provide record of nor’easters in the County. For
instance, a nor’easter affected much of Pennsylvania and several other states between Washington, D.C. and
Boston, Massachusetts from January 6-8, 1996, resulting in Presidential Disaster Declaration 1085. Blizzard
conditions included heavy snow, strong winds, and very cold temperatures (NWS, 1996). About a week later,
unseasonably high temperatures and rainfall melted the thick snowpack left by the Nor’easter and resulted in
Presidential Disaster Declaration 1993 for flooding (NCEI, 2021). More recently, there was a nor’easter that took
place on December 16, 2020, and brought a range of 3-6 inches of snow accumulation to Bucks County with an
upwards of 8-9 inches of accumulation in the County. The heavy snow combined with high winds left power outages
across Bucks County. More broadly, Bucks, Lehigh, and Northampton counties reported a total of 27 crashes and
154 disabled vehicles in a 20-hour timeframe (Blanchard, 2020).

Figure 4.4.6-3 Historical Coastal Storm Events Tracking in or Near Bucks County

4.4.6.4 Potential for Future Occurrence

Although hurricanes, tropical storms, and nor’easters can cause flood events consistent with 1 percent- and 0.2
percent- level frequency, their probability of occurrence is measured relative to wind speed. Hurricane activity in
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the North Atlantic has increased since the 1970s, with storms migrating northward and generating more destructive
potential (Kossin et al. 2017 & Shortle et al. 2015). However, activity does vary year to year, due to factors such as
natural variability in ocean circulation, volcanic eruptions, and Saharan dust. In addition, changing climatic
conditions have led to more favorable conditions for large storms. The future occurrence of hurricanes, tropical
storms, and nor’easters can be considered possible, as defined by the Risk Factor Methodology probability criteria
(see Table 4.4.1-1). It is difficult to assign a probability to the future occurrence of hurricanes, tropical storms, and
nor’easters in Bucks County; however, these storm events are possible in the county.

The relationship between climate change and hurricanes is complex due to the variety of potential factors that
impact their development. For example, dust from the Sahara Desert that is lifted high in the atmosphere during a
particularly hot and dry summer can inhibit the development of some hurricane formation. Consensus does seem
to be that future storms will produce more precipitation. This is because warming sea and air temperatures allow for
more moisture in the air, providing more fuel for potential storms. The warming of the Atlantic, which is partially due
to human activity like the production of greenhouse gases, has already been associated with an increase in extreme
precipitation events in the northeast United States since 1996 (Huang et al., 2018). Global storm intensity is also
expected to increase as a larger proportion of storms will reach Category 4 and 5 levels, but regional projections are
more uncertain due to the complexity of factors. There is also a tentative connection with a general slowdown of
atmospheric circulation due to warming in the Arctic, which may lead to these stronger storms lingering longer in
each place.

The larger rainfall totals, stronger winds, potentially lingering storm paths, and higher storm surges will greatly
increase the destructive potential of storms. The effect of having more intense Category 4 and 5 storms may increase
potential damage in the Atlantic 30% by 2100 (see NOAA GFDLUs site for more details here
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/). As storms get stronger, building codes should follow

suit. A 2017 study from the University of Pennsylvania found that homes built in Florida after the implementation of
a statewide building code in 2002 experienced significantly less damage (Done, Simmons, Czajkowski, 2018). In
addition to those impacts, storm activity has been occurring before the official start of hurricane season (June 1st)
more and more frequently, potentially signaling an extended season each year (Truchelut, et al. 2022).

Although Bucks County is not likely to experience the severe high winds faced in more coastal communities during
a nor’easter, the county is subject to heavy snow, ice, and blizzard conditions.

4.4.6.5 Vulnerability Assessment

A vulnerability assessment for hurricanes, tropical storms, and nor’easters focuses on the impacts of flooding and
severe wind. Therefore, the assessment for flood-related vulnerability is addressed in Section 4.3.4. In addition,
mobile/manufactured homes are vulnerable to hurricanes, tropical storms, and nor’easters. Section 4.3.12
discusses vulnerability to wind damage; Table 4.3.12-5 identifies the number of manufactured homes per
community. The County is also vulnerable to severe winter weather impacts caused by nor’easters which are
evaluated in Section 4.3.14.
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4.4.7 Landslide

In a landslide, masses of rock, earth or debris move down a slope. Landslides can be caused by
a variety of factors, including earthquakes, storms, fire, and human modification of land. Areas
that are prone to landslide hazards include previous landslide areas, areas on or at the base of
slopes, areas in or at the base of drainage hollows, developed hillsides with leach field septic
systems, and areas recently burned by forest or brush fires. (PA DCNR, 2018 and US Geological
Survey (USGS), 2018).

4.4.7.1 Location and Extent

Alandslide is the downward and outward movement of slope-forming soil, rock, and vegetation reacting to the force
of gravity. Landslides may be triggered by both natural and human-caused changes in the environment, including
heavy rain, rapid snow melt, steepening of slopes due to construction, erosion, earthquakes, and changes in
groundwater levels. Mudflows, mudslides, rock falls, rockslides, and rock topples are all forms of a landslide.
Landslides usually occur in areas of Bucks County with moderate to steep slopes and during high precipitation.
Many slope failures are associated with precipitation events — periods of sustained above-average precipitation,
specific rainstorms, or snowmelt events. Areas experiencing erosion, decline in vegetation cover, and earthquakes
are also susceptible to landslides. Human activities that contribute to slope failure include altering the natural slope
gradient, increasing soil water content, and removing vegetation cover. The geologic instabilities that cause
landslides to occur are often exacerbated by highway projects in which the earth is cut, and soil is loosened.

The USGS identifies all of Bucks County as falling into the low incidence and susceptibility zone (Figure 4.4.7-1). The
Low Incidence zone, meaning that these areas have low susceptibility to landslides with a low incidence of
occurrence. The other zones identified on the map are: Low Incidence/Moderate Susceptibility zone, meaning that
these areas have moderate susceptibility to landslides with a low incidence of occurrence; Low Incidence/High
Susceptibility zone, meaning that these areas have high susceptibility to landslides with a low incidence of
occurrence; Moderate Incidence zone, meaning that this area has moderate susceptibility to landslides with a
moderate incidence of occurrence; Moderate Incidence/High Susceptibility zone, meaning these areas have high
susceptibility to landslides with a moderate incidence of occurrence; and High Incidence zone, meaning that these
areas have high susceptibility to landslides with a high incidence of occurrence.

A slope greater than 7% (approximately around 15 degrees) needs special considerations for building roads
according to common engineering practice, and a slope of 15% (approximately around 25 degrees) is generally
unstable and highly sensitive to surface changes. Slopes greater than 25% are very unstable. Figure 4.4.7-2 identifies
areas of differing slope degrees throughout Bucks County.

Bucks County is located within a low landslide hazard zone, but if a landslide does occur it is more likely to occurin
hilland valley areas. Areas of steep slopes associated with the banks of major watercourses in the County including
the Delaware River or Neshaminy Creek could collapse under heavy rainfall to produce a localized landslide; Steep
slopes may also be prevalent among many of roads cut into hillsides. The potential of damage to lives or property
from this type of natural hazard is significant.
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Figure 4.4.7-1 Map of General Landslide Hazard Areas in Pennsylvania
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Figure 4.4.7-2 Map of General Landslide Susceptibility Based on Slope in Bucks County Municipalities
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4.4.7.2 Range of Magnitude

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

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

e Changes to topography

e Damage or destruction of vegetation

o Potential diversion or blockage of water in the vicinity of streams, rivers, etc.

e Increased sediment runoff both during and after event

The worst-case scenario for a landslide in Bucks County would be a landslide with a sudden onset, leaving residents
of adownslope area without warning before it caused severe damage to assets and potentially endangered lives. In
addition, a major landslide could impact transportation networks, preventing effective response to the scene of the
incident.

The following community lifelines are affected by landslides:

. lifelnes __________________________________Notes |

Roadways have potential from damage from landslides.

4.4.7.3 Previous Occurrence

A comprehensive inventory of landslides events in Pennsylvania does not exist. The NOAA NCEI database captures
landslides as they occur in conjunction with severe storms; the NOAA NCEI database reports several landslides and
mudslides in Bucks County. In September 2008, State Route 611 in Durham Township was closed for over 24 hours
when flash flooding caused a large mudslide on the highway. The event also caused a man-made rock fall when a
170-year-old stone wall collapsed under the weight of water cascading off steep cliffs that hug the southbound side
of River Road. A nearby homeowner saw hundreds of rocks carried into his property by the floodwaters. Flooding in
April 2011 caused a mudslide in Plumstead Township, partially blocking the intersection of State Route 32 and Point
Pleasant Pike (NOAA NCEI, 2021). Additionally, flash flooding in August 2018 caused a landslide on the Pennsylvania
Turnpike’s Northeast Extension just north of Quakertown, closing a portion of the road for more than two hours
(Salamone, 2018). The NCEI has no documentation of any landslide or mudslide occurring since the 2021 HMP.
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4.4.7.4 Potential for Future Occurrence

Given that damage due to landslide in Bucks County has been minimal and more focused on road closures than
damage, the future occurrence of landslides can be considered likely as defined by the Risk Factor Methodology
probability criteria (see Table 4.6-1). However, mismanaged intense development in steeply sloped areas could
increase their frequency of occurrence.

Additionally, periods of intense rain or snowmelt will heighten the risk of landslides. The probability of large-scale
future landslide events in Bucks County is considered low due to the County’s position over the Piedmont Province
with the majority of the County over the Gettysburg-Newark Lowland Section, a general topography of rolling
lowlands, shallow valleys, and isolated hills (DCNR, 2018). A small portion of Lower Bucks is located over the
Piedmont Upland Section, which includes topography of broad, rounded to flat-topped hills and shallow valleys. The
south edge of Bucks County is located in the Lowland and Intermediate Upland Section in the Atlantic Coastal Plain
Province, which includes topography of flat upper terrace surface cut by shallow valleys. These are geological
formations with low to isolated moderate locations of landslide potential.

4.4.7.5 Vulnerability Assessment

Any landslide events that do occur in Bucks County would take place in steeply sloped areas. In addition, places
where landforms have been altered for purposes of highway construction or other development may be uniquely
vulnerable to landslide hazards. This is especially true if development is located at the base or crest of cliffs or near
large highway cut-outs. These areas should be considered vulnerable to landslides, particularly if mitigation
measures have not been implemented.

A landslide might cause a structure to collapse or might cause minor damages such as broken windows. A landslide
might cause a roadway to be temporarily blocked. Transportation routes throughout the County located at the base
or crest of cliffs should be considered vulnerable to this hazard.

Table 4.4.7-2 details the number of structures and critical facilities in each municipality that are in areas with steep
slopes and may, therefore, experience damages should a landslide occur. According to PEMA, Bucks County is not
among the top vulnerable Pennsylvania Counties to landslide by numbers of vulnerable people and buildings. There
are no vulnerable populations, buildings, or exposed building values that are likely to be impacted by a landslide.
However, smaller landslide events could still occur within the planning area. While the occurrence of a massive,
devastating landslide is unlikely, the impacts can greatly impact a community.

Bensalem Township has the largest number of structures in steep slope areas over 15% (22,234), while Durham
Township has the greatest percentage of structures in these areas (7%). This vulnherability assessment also
measures the number and percentage of critical facilities in steep slope areas across Bucks County. Lower
Southampton Township has the largest number of critical facilities in steep slope areas over 15% (2). Durham has
the highest percentage of critical facilities (100%) in steep slopes areas of 15%. These municipalities are all more
vulnerable to landslide events based on their existing topography and the location of their structures and critical
facilities. It is much more likely that a landslide event will occur in a steep slope area over 15%. While all
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municipalities have some steep slope areas, those with the most structures and critical facilities on this geography
are more likely to incur damages from a landslide event.

Table 4.4.7-1 lists the number of structures in each municipality located in areas susceptible to landslide by land
use type. The land use type displaying the greatest vulnerability to landslide hazards is residential.

Table 4.4.7-1 Landslide Vulnerability for Bucks County (Bucks County GIS, 2024) (DHS, 2025)
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Bedminster Township 3,278 18 1% 7,518 0 0% 13 1 8%
Bensalem Township 22,234 136 1% 62,819 685 1% 66 0 0%
Bridgeton Township 790 12 2% 1,234 6 0% 3 0 0%
Bristol Borough 4,024 5 0% 9,861 68 1% 19 0 0%
Bristol Township 20,102 36 0% 54,369 130 0% 62 0 0%
Buckingham Township 8,367 56 1% 20,847 172 1% 22 0 0%
Chalfont Borough 1,788 10 1% 4,253 0 0% 8 0 0%
Doylestown Borough 3,486 10 0% 8,300 0% 23 0 0%
Doylestown Township 6,807 28 0% 17,971 190 1% 30 0 0%
Dublin Borough 741 0 0% 2,177 0% 4 0 0%
Durham Township 656 44 7% 1,094 210 19% 1 1 100%
East Rockhill Township 2,652 15 1% 5,819 0% 9 0 0%
Falls Township 11,954 5 0% 34,672 32 0% 62 0 0%
Haycock Township 1,232 1 0% 2,201 0% 2 0 0%
Hilltown Township 6,428 23 0% 16,395 40 0% 13 0 0%
Hulmeville Borough 410 3 1% 982 60 6% 3 0 0%
Ivyland Borough 359 0 0% 955 0% 0 0%
Langhorne Borough 568 0 0% 1,643 0% 0 0%
Langhorne Manor Borough 349 0 0% 1,496 0% 0 0%
Lower Makefield Township 13,771 52 0% 33,224 66 0% 29 0 0%
Lower Southampton Township 8,340 98 1% 20,487 556 3% 23 2 9%
Middletown Township 17,420 82 0% 45,967 408 1% 52 0 0%
Milford Township 4,430 24 1% 10,238 13 0% 12 0 0%
Morrisville Borough 3,241 6 0% 9,809 79 1% 13 0 0%
New Britain Borough 1,151 7 1% 2,836 0% 9 0 0%
New Britain Township 4,937 28 1% 12,223 433 4% 15 1 7%
New Hope Borough 1,446 59 4% 2,612 196 8% 8 0 0%
Newtown Borough 1,054 0 0% 2,268 0% 3 0 0%
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Newtown Township 8,544 22 0% 19,904 69 0% 31 0 0%
Nockamixon Township 1,827 18 1% 3,379 20 1% 8 0 0%
Northampton Township 15,081 71 0% 39,915 2016 5% 37 0 0%
Penndel Borough 743 2 0% 2,515 57 2% 5 0 0%
Perkasie Borough 3,546 18 1% 9,120 493 5% 8 0 0%
Plumstead Township 5,957 42 1% 14,038 51 0% 25 0 0%
Quakertown Borough 3,259 0 0% 9,359 0% 22 0 0%
Richland Township 6,621 8 0% 13,858 13 0% 11 0 0%
Richlandtown Borough 447 0 0% 1,353 0% 3 0 0%
Riegelsville Borough 465 10 2% 847 (| 1% 2 0 0%
Sellersville Borough 1,914 7 0% 4,567 26 1% 6 0 0%
Silverdale Borough 337 0 0% 805 0% 3 0 0%
Solebury Township 4,322 111 3% 8,708 191 2% 11 0 0%
Springfield Township 2,719 29 1% 5,172 169 3% 8 0 0%
Telford Borough 763 0 0% 2,199 0% 1 0 0%
Tinicum Township 2,352 46 2% 3,818 156 4% 10 1 10%
Trumbauersville Borough 386 0 0% 883 0% 4 0 0%
Tullytown Borough 900 2 0% 2,268 0% 0 0%
Upper Makefield Township 3,775 16 0% 8,861 112 1% 9 0 0%
Upper Southampton Township 6,233 15 0% 15,269 0% 24 0 0%
Warminster Township 13,677 84 1% 33,603 0 0% 40 0 0%
Warrington Township 9,377 32 0% 25,639 127 0% 26 0 0%
Warwick Township 6,284 43 1% 14,851 985 7% 16 0 0%
West Rockhill Township 2,502 11 0% 5,446 287 5% 14 0 0%
Wrightstown Township 1,497 33 2% 3,286 14 0% 5 0 0%
Yardley Borough 1,350 9 1% 2,605 175 7% 6 0 0%
Total 256,893 1,387 1% 646,538 8,316 1% 860 6 1%
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Table 4.4.7-2 Structures in Landslide Zone by Land Use Type per Municipality for Bucks County (Bucks County
GIS, 2024)
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Municipality 3 £ - ] g S ] S T
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< 3] o o E 5 o
Bedminster Township 0 0 0 0 0 0 1 5 0 0 1 0 11 18
Bensalem Township 0 4 0 1 0 0 3 75 4 6 0 0 43 136
Bridgeton Township 0 0 0 0 0 0 0 2 0 0 0 0 10 12
Bristol Borough 0 1 0 3 0 0 0 1 0 0 0 0 0 5
Bristol Township 0 1 1 0 0 0 0 23 0 0 0 0 11 36
Buckingham Township 0 2 0 0 0 0 0 40 0 0 1 0 13 56
Chalfont Borough 0 0 0 0 0 0 0 9 0 1 0 0 0 10
Doylestown Borough 0 4 0 0 0 0 0 5 0 0 1 0 0 10
Doylestown Township 0 6 0 1 0 1 0 14 0 0 0 1 5 28
Dublin Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Durham Township 1 0 0 1 0 0 0 13 0 0 1 1 27 44
East Rockhill Township 1 0 0 0 0 0 0 4 0 0 0 0 10 15
Falls Township 1 0 0 0 0 0 0 1 0 0 1 0 2 5
Haycock Township 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Hilltown Township 1 0 0 0 0 0 0 18 0 1 1 0 2 23
Hulmeville Borough 0 0 0 0 0 0 0 3 0 0 0 0 0 3
Ivyland Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Manor Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lower Makefield Township 0 0 0 0 0 0 1 9 0 1 0 0 41 52
Lower Southampton Township 0 5 1 0 0 0 0 83 0 1 0 0 8 98
Middletown Township 0 3 0 0 0 0 0 56 2 3 1 0 17 82
Milford Township 1 0 0 0 0 0 1 9 0 3 0 0 10 24
Morrisville Borough 0 2 0 0 0 0 0 2 0 0 0 0 2 6
New Britain Borough 0 4 0 0 0 0 0 3 0 0 0 0 0 7
New Britain Township 1 0 1 1 0 0 1 21 0 0 0 0 3 28
New Hope Borough 0 6 0 1 0 0 0 46 0 0 0 0 6 59
Newtown Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Newtown Township 0 1 0 0 0 0 0 17 0 3 0 0 1 22
Nockamixon Township 0 1 0 0 0 0 0 4 0 0 0 0 13 18
Northampton Township 1 1 0 0 0 0 0 62 0 1 0 0 6 71
Penndel Borough 0 0 0 0 0 0 0 0 0 0 0 0 2 2
Perkasie Borough 1 1 0 8 0 0 1 5 0 1 1 0 18
Plumstead Township 0 0 0 0 0 1 1 25 0 0 1 0 14 42
Quakertown Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
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Municipality

Agriculture
Commercial
Military
Recreation
Residential
Transportation
Undeveloped
Wooded
Grand Total

Richland Township 1 0 0 0 0 0 0 5 0 0 0 0 2
Richlandtown Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Riegelsville Borough 0 0 0 0 0 0 0 8 0 0 0 0 2 10
Sellersville Borough 0 0 0 0 0 0 0 4 0 0 0 0 3 7
Silverdale Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Solebury Township 0 0 0 1 0 0 0 59 0 2 0 0 49 111
Springfield Township 0 0 0 0 0 0 0 12 0 0 1 0 16 29
Telford Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tinicum Township 0 0 0 0 0 0 0 17 0 0 0 0 29 46
Trumbauersville Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tullytown Borough 0 0 1 0 0 0 0 0 0 0 1 0 0 2
Upper Makefield Township 0 0 0 0 0 0 0 1 0 1 0 0 14 16
Upper Southampton Township 0 1 0 0 0 0 0 9 0 1 0 0 15
Warminster Township 0 0 0 0 0 0 0 84 0 0 0 0 84
Warrington Township 0 0 0 0 0 0 1 29 0 1 0 0 1 32
Warwick Township 1 0 0 0 0 0 0 19 0 0 0 0 23 43
West Rockhill Township 0 0 0 0 0 1 0 2 0 0 0 0 8 11
Wrightstown Township 0 0 0 0 0 4 1 11 0 0 2 0 15 33
Yardley Borough 0 1 0 0 0 0 0 1 0 0 0 1 6 9
Total 10 44 4 12 0 7 11 816 6 26 13 3 435 1,387

Table 4.4.7-3 Expected Annual Losses to Landslide by Census Tract (FEMA NRI, 2026)

42017100102 Bensalem Township $2.12 Very Low
42017100103 Bensalem Township $0.04 Very Low
42017100104 Bensalem Township $10.37 Very Low
42017100105 Bensalem Township $0.04 Very Low
42017100201 Bensalem Township $1.90 Very Low
42017100206 Bensalem Township $4.56 Very Low
42017100207 Bensalem Township $0.01 Very Low
42017100208 Bensalem Township $0.13 Very Low
42017100209 Bensalem Township

42017100210 Bensalem Township $0.17 Very Low
42017100211 Bensalem Township $227.60 Relatively Low
42017100212 Bensalem Township $0.17 Very Low
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42017100213
42017100214
42017100302
42017100303
42017100304
42017100306
42017100307
42017100401
42017100402
42017100403
42017100404
42017100406
42017100407
42017100408
42017100500
42017100600
42017100700
42017100803
42017100804
42017100805
42017100807
42017100808
42017100809
42017100811
42017100900
42017101100
42017101401
42017101403
42017101404
42017101405
42017101503
42017101504
42017101505
42017101506
42017101603
42017101605
42017101607
42017101609
42017101610
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Bensalem Township
Bensalem Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Borough
Bristol Borough
Bristol Borough
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Penndel Borough
Lower Southampton Township
Lower Southampton Township
Lower Southampton Township
Lower Southampton Township
Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Upper Southampton Township
Warminster Township
Warminster Township
Warminster Township
Warminster Township

Warminster Township

$2.48
$0.29
$0.06
$127.41
$0.59
$0.08
$17.61
$0.49
$9.03
$1.10
$0.16
$1,050.13
$0.33
$0.31
$0.82
$33.41
$8.46
$0.76
$0.73
$1.32
$11.02
$0.43
$0.00
$0.08
$0.10
$5.56
$0.00
$0.01
$166.55
$89.16
$4.83
$0.40
$0.03
$13.85
$4.02
$109.93
$0.11
$0.01
$81.67

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low



42017101611
42017101802
42017101803
42017101805
42017101807
42017101808
42017101809
42017101810
42017101900
42017102002
42017102003
42017102004
42017102102
42017102104
42017102300
42017102401
42017102402
42017102500

42017102600
42017102700
42017102801
42017103101
42017103102
42017103103
42017103300
42017103400
42017103700
42017103800
42017103900
42017104000
42017104100
42017104201
42017104203
42017104204
42017104301
42017104303
42017104304
42017104400

Warminster Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Warrington Township
Chalfont Borough
New Britain Township
New Britain Township
New Britain Township
Hilltown Township
Hilltown Township
East Rockhill Township
Perkasie Borough

Perkasie Borough

Sellersville Borough, West Rockhill

Township
Telford Borough

West Rockhill Township

Milford Township
Quakertown Borough
Quakertown Borough
Quakertown Borough

Haycock Township
Springfield Township
Nockamixon Township
Bridgeton Township

Tinicum Township
Bedminster Township

Dublin Borough
Plumstead Township
Plumstead Township
Plumstead Township

Solebury Township
Solebury Township
Solebury Township
New Hope Borough

$0.08
$38.26

$0.06
$0.15
$19.34
$81.17
$0.26
$13.72
$1.41
$0.25
$0.13
$12.36
$0.23
$17.52
$4.62
$20.08
$3.76

$0.92
$6.43
$0.11
$22.15
$0.03
$3.40
$16.19
$0.22
$0.19
$0.36
$0.95
$0.30
$0.50
$7.05
$1.29
$21.66
$0.17
$5.25
$2.57
$2.71

Very Low
Very Low

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
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42017104502 Buckingham Township $9.72 Very Low
42017104503 Buckingham Township $3.31 Very Low
42017104505 Buckingham Township $0.22 Very Low
42017104506 Buckingham Township $0.43 Very Low
42017104601 Doylestown Township $0.02 Very Low
42017104603 Doylestown Township $1.07 Very Low
42017104604 Doylestown Township $1.55 Very Low
42017104701 Doylestown Borough, Doylestown $0.09 Very Low
Township
42017104702 Doylestown Borough $0.27 Very Low
42017104703 Doylestown Borough $0.31 Very Low
42017104800 New Britain Borough $0.71 Very Low
42017104901 Warwick Township $22.46 Very Low
42017104902 Warwick Township $1.56 Very Low
42017105003 Northampton Township $0.37 Very Low
42017105004 Northampton Township $5.12 Very Low
42017105006 Northampton Township $0.12 Very Low
42017105008 Northampton Township $0.18 Very Low
42017105009 Northampton Township $0.74 Very Low
42017105010 Northampton Township $5.43 Very Low
42017105011 Northampton Township $0.82 Very Low
42017105012 Northampton Township $0.40 Very Low
42017105013 Northampton Township $0.30 Very Low
42017105100 Wrightstown Township $0.06 Very Low
42017105202 Newtown Township $64.74 Very Low
42017105203 Newtown Township $38.69 Very Low
42017105206 Newtown Township $1.78 Very Low
42017105207 Newtown Township $1.03 Very Low
42017105208 Newtown Township $0.44 Very Low
42017105300 Newtown Borough $0.54 Very Low
42017105401 Upper Makefield Township $0.35 Very Low
42017105402 Upper Makefield Township $2.10 Very Low
42017105505 Lower Makefield Township $1.79 Very Low
42017105506 Lower Makefield Township $0.95 Very Low
42017105507 Lower Makefield Township $0.36 Very Low
42017105508 Lower Makefield Township $1.32 Very Low
42017105509 Lower Makefield Township $0.35 Very Low
42017105510 Lower Makefield Township $1.06 Very Low
42017105511 Lower Makefield Township $0.90 Very Low
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42017105600 Yardley Borough
42017105702 Morrisville Borough
42017105704 Morrisville Borough, Falls Township
42017105801 Falls Township
42017105805 Falls Township
42017105807 Falls Township
42017105808 Falls Township
42017105809 Falls Township
42017105810 Falls Township
42017105811 Falls Township
42017105812 Falls Township
42017105900 Tullytown Borough
42017106000 Middletown Township, Hulmeville
Borough
42017106100 Langhorne Manor Borough, Langhorne
Borough
42017106201 Warminster Township
42017106202 Warminster Township, lvyland Borough
42017106300 Hilltown Township, Silverdale Borough
42017106401 Richland Township
42017106402 Milford Township, Trumbauersville
Borough
42017106500 Richland Township, Richlandtown
Borough
42017106600 Durham Township, Riegelsville
Borough
42017980000 Falls Township
TOTAL

4.4.7.6 Equity in Vulnerable Communities

$7.81
$0.40
$0.13
$2.02
$2.61
$4.88
$3.92
$0.05
$1.88
$0.06
$10.84
$0.14
$17.98

$0.04

$3.83
$0.35
$0.95
$0.06
$61.05

$8.54
$0.01

$0.00

$2,595.52

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low

Very Low

Very Low
Very Low
Very Low
Very Low
Very Low

Very Low
Very Low

Very Low

The entire county faces very low risk to landslides. There is no evidence to indicate there is disparity in exposure or

risk that makes any subset of the population disproportionately at risk to landslide impacts.
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4.4.8 Lightning Strike

Lightningis a rapid discharge of electrical energy in the atmosphere. When the charge difference
between the ground and the cloud becomes too large, a conductive channel of air develops
between the cloud and the ground, and a small amount of charge (step leader) starts moving
toward the ground. When it nears the ground, an upward leader of opposite charge connects
with the step leader. At the instant this connection is made, a powerful discharge occurs
between the cloud and the ground. This discharge is seen as a bright flash of lightning. A bolt of
lightning can reach temperatures approaching 50,000°F.

4.4.8.1 Location and Extent

Lightning events occur across the entire Commonwealth. Different areas experience varying event frequencies, but
in all cases, lightning strikes occur primarily during the summer months. While the impact of flash events is highly
localized, strong storms can result in numerous widespread events over a broad area. In addition, the impacts of an
event can be serious or widespread if lightning strikes a particularly significant location, such as a power station or
large public venue.

More than 100,000 thunderstorms occur in the United States each year, with lightning striking more than 25 million
points on the ground during that same period. This causes an average of 20 fatalities and hundreds of injuries each
year (NOAA NWS, 2021c). Lightning can occur with all thunderstorms, of which the entire county is susceptible.
Lightning fatalities are most common during the summer and during the afternoon and evening.

4.4.8.2 Range of Magnitude

Because lightning damage is largely unreported, statistics vary considerably. The insurance industry, however,
estimates 6.5 percent of all property/casualty claims are related to lightning strikes (CUNA, 2015). While it is difficult
to quantify lightning losses, it is estimated that $4-5 billion in damage occurs each year. Likewise, the cost of
lightning protection to safeguard critical equipment and facilities from lightning strikes during severe weather is
enormous. In statistics kept from 1959-1994, Pennsylvania was reported to have the largest number of damage
reports due to lightning of any state, with 1,441 (Curran, 1999).

Eachyear, lightning is responsible for the deaths of almost fifty people, injuries to several hundred more, and millions
of dollars in property damage in the United States (NOAA NWS, 2021d). In many cases, heart damage, inflated lungs,
or brain damage have resulted from lightning strikes, leading to death. Loss of consciousness, amnesia, paralysis,
and burns are reported by many who have survived. Deaths and injuries to livestock and other animals, thousands
of forest and brush fires, as well as millions of dollars in damage to buildings, communications systems, power lines,
and electrical systems are also the result of lightning.

The worst-case scenario for lightning strikes in Bucks County would be an electrical storm that endangered lives

while also causing secondary effects such as starting a wildfire or interrupting utility and communication
transmissions.
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4.4.8.3 Previous Occurrence

Records from the NCEI show that there were 507 lightning events in the 67 counties across Pennsylvania between
1950 and 2020 (NOAA NCEI, 2021). A lightning “event” is defined as a lightning strike that results in fatality, injury,
and/or property or crop damage (NOAA NWS, 2016).

Calculated as both deaths and injuries, Pennsylvania ranked third among all states with 644 casualties from 1959 to
1994. This represents approximately 5% of casualties, which occurred throughout the U.S. over that 35-year period.
Total deaths caused by lightning from 1959 to 2017 were collected for each state, ranking Pennsylvania ninth (134
deaths) in the country (NOAA NWS, 2018). In 2020 alone, Pennsylvania had 2 deaths from lightning strikes (NOAA
NWS, 2021e).

Pennsylvania ranked first among all states in the U.S. with 1,441 damage reports. However, it is unclear what the
totaldollar value is for these damages, and there is no account of the spatial distribution of damages below the state
level (NOAA NWS, 1997). In 2019, Pennsylvania ranked eighth in the nation for number of homeowner’s insurance
claims for lightning losses, with 2,838 claims. These claims valued approximately $27.3 million, with each claim
costing an average of $9,600 (lIl, 2021).

As a result of lightning, 20 people in Bucks County have suffered injuries and property damages totaled over $3.1
million. Figure 4.4.8-1 depicts the historic yearly average of lightning strikes in Bucks County relative to other areas
of the Commonwealth. Data on lightning strikes from 2000 through 2025 in Bucks County is presented as Table 4.4.8-
1. There have been three lightning strikes recorded since the 2021 HMP update. Two resulted in structural fires, and
one caused some bricks to fall off a building. No injuries or fatalities were reported.

These lightning strike events can impact critical facilities, particularly communications infrastructure, across the
County. See a breakdown of critical facilities by type (category) and location (jurisdiction) in Section 2.6, on p. 2.0-
17, Critical Facilities by Municipality and Type. Section 2.6, p. 2.0-21 summarizes the Number of Critical Facilities in
Bucks County by Type and Data Source.

Table 4.4.8-1 Past Lightning Strike Events in Bucks County (NOAA NCEI, 2026).

“mm Property Damage ($) Crop Damage ($)

Bucks County Doylestown 5/13/2000 0 0 0
Bucks County Milford Square 10/4/2000 0 0 $20,000 0
Bucks County Quakertown 10/4/2000 0 0 $1,000 0
Bucks County Perkasie 6/30/2001 0 7 $100,000 0
Bucks County Perkasie 6/30/2001 0 0 0 0
Bucks County Plumsteadville 5/2/2002 0 0 0 0
Bucks County Bristol 6/6/2002 0 1 0 0
Bucks County Bristol 7/19/2002 0 0 0 0
Bucks County Woodside 8/2/2002 0 0 0 0
Bucks County Quakertown 8/13/2003 0 0 0 0
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“mm Property Damage ($) Crop Damage ($)

Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
Bucks County
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“mm Property Damage ($) Crop Damage ($)

Bucks County Stanwood Gardens 6/16/2023 $10,000
Bucks County Blooming Glen 8/12/2023 0 0 $10,000 0
Bucks County West Bristol 6/30/2025 0 0 $1,000 0

Figure 4.4.8-1 Lightning Event History in Pennsylvania (NOAA 2023)

4.4.8.4 Potential for Future Occurrence

Lightning strikes the earth about 100 times every second. Each year in the United States, approximately 400 people
are struck (about one for every 86,000 lightning flashes in the U.S.), and 17,400 fires are caused by lightning. July is
the peak month for lightning strikes in the United States. The probability of a lightning strike on a given building is a
function of the object’s lightning-attractive area (e.g., a tall metal pole is more likely to be struck by lightning than a
shorter non-conductive object).

The future occurrence of lightning and thunderstorm activity in Bucks County is anticipated, and the susceptibility

to damage from these severe storms will remain unchanged. However, the probability of lightning strike events
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resulting in multiple casualties or extensive structural damage is considered highly likely according to the Risk Factor
Methodology (see Table 4.6-1).

The number of lightning events is influenced by the frequency of a severe thunderstorm occurrence. Therefore,
potential future changes in climate and weather conditions may impact the future occurrences of lightning strike.
According to the 2021 Pennsylvania Climate Impacts Assessment Update, thunderstorms are projected to increase
in frequency (PADEP, 2021c). However, the future occurrence of lightning activity is not forecasted as lightning strikes
are frequent and widespread and forecasters’ understanding of the cloud electrification process is incomplete
(NOAA NSSL, 2021b).

4.4.8.5 Vulnerability Assessment

The environmental impacts most often associated with lightning strikes include damage to or death of trees and
ignition of wildfires. During the years of 2000 — 2025, the NOAA NCEI Storm Events Database reported 43 lightning
events in the county which caused 0 deaths, 22 injuries, property damage of $3,106,000, and $0 in crop damage
(NOAA NCElI, 2026).

In general, the area of Bucks County is equally vulnerable to lightning, and the impact of lightning would likely be
greatest on structures, although there is also risk of injury and death. The worst-case scenario would be a lightning
event causing significant property damage and massive injury or death.

Losses due to lightning can be lessened by installing surge protection on critical electronic, lighting, or information
technology systems. Lightning protection devices and methods, such as lightning rods and grounding, can be
installed on a community's communications infrastructure and other critical facilities to reduce losses.

4.4.8.6 Equity In Vulnerable Communities

The greatest exposure to lightning occurs when individuals are outside during storm events. The highest population
with equity concerns for this hazard are individuals that do not have authority to retreat when a storm is approaching.
This includes, but is not limited to, farm and construction workers, youth athletes, and others whose job or
organization requires individuals to be outside.
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4.4.9 Pandemic and Infectious Disease

Pandemic is defined as a disease outbreak affecting or attacking many people across an
extensive region, including several countries, and/or continent(s). It is further described as
extensively epidemic. Generally, pandemic diseases cause sudden, pervasive illness in all age
groups on a global scale (US Department of Homeland Security (US DHS), 2022). Infectious
diseases are also highly virulent and can be spread from person-to-person.

4.4.9.1 Location and Extent

Pandemic is defined as a disease affecting or attacking the population of an extensive region, including several
countries, and/or continent(s). It is further described as an extensive epidemic. Generally, pandemic diseases cause
sudden, pervasive illness in all age groups on a global scale (USDHS, 2022). Infectious diseases are highly virulent
and spread person-to-person.

Pandemic and infectious disease events cover a wide geographical area and can affect large populations, potentially
including the entire population of the County. The exact size and extent of an infected population is dependent upon
how easily the illness is spread, the mode of transmission and the amount of contact between infected and
uninfected individuals. The transmission rates of pandemic illnesses are often higher in denser areas where there
are large concentrations of people. The transmission rate of infectious disease will depend on the mode of
transmission of a given illness. Pandemic events can also occur after other natural disasters, particularly floods,
when there is the potential for bacteria to grow and contaminate water (Van Seventer & Hochberg, 2016).

Bucks County is primarily concerned with the possibility of a pandemic flu outbreak. Influenza, also known as “the
flu”, is a contagious disease that is caused by the influenza virus and most commonly attacks the respiratory tract
in humans. Influenza is considered to have pandemic potential if it is novel, meaning that people have no immunity
to it, virulent, meaning that it causes deaths in normally healthy individuals, and easily transmittable from person-
to-person. Different strands of influenza mutate over time and replace older strands of the virus and thus have
drastically different effects.

Different strands of influenza mutate over time and replace older stands of the virus and thus have drastically
different effects. The H1N1 virus, colloquially known as swine flu, is of particular concern. This virus was first
detected in people in the United States in April 2009. On June 11, 2009, the world health organization signaled that
a pandemic of 2009 H1N1 flu was underway (CDC, 2009). Avian influenza, also known as bird flu, infects birds. A
recent strain, H5N1, has caused concern due to its ability to pass from wild birds to poultry then on to people. This
virus has killed more than half of the people infected with it, although the avian flu is less like to infect humans.

In late 2019 and early 2020, a novel coronaviarus spread into a worldwide pandemic. Named COVID-19, this type of
coronavirus is a new virus that causes respiratory illness, is extremely contagious even prior to exhibiting symptoms
or if the infected person is asymptomatic and can be fatal. The virus is believed to have originated in the Wuhan
province of China, quickly spreading to nearby countries in late 2019 and the whole world by March 2020 (CDC,
2024).
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Flu-like in nature, symptoms of the virus include fever, cough, shortness of breath, and diarrhea. This virus became
a great concern due to its high rates of transmission, and a high incidence of mortality. In extreme COVID cases that
require hospitalization, patients require ventilators to support breathing and may pass away from the virus or related
reasons (CDC, 2025).

In extreme COVID-19 cases that require hospitalization, patients require ventilators to support breathing and may
pass away from COVID-19 or COVID-19 related reasons. Governor Tom Wolf issued the first stay-at-home order on
March 23, 2021 for seven counties, which was then expanded for all 67 counties on April 1%'. Schools were moved to
virtual settings, non-essential businesses were closed, and all essential state services were continued operation
(WGAL News 8, 2020). Bucks County adopted all state-level restrictions and guidelines to slow the spread of the
virus. All COVID-19 mitigation orders were removed in May 2021 (Brooks, 2021) with the mask mandate ending in
June 2021 (6abc, 2021).

Starting January 2021, vaccines were being distributed in phases based off of vulnerable populations as well as
those who are frequently exposed:

e Phase 1A: long-term care facility residents, health care personnel, persons ages 65 and older, persons ages
16-64 with high risk conditions defined by the CDC, and persons potentially exposed to infectious material
that can transmit disease to healthcare personnel and patients, teachers, child care workers, and frontline
groups.

e Phase 1B: Opened on April 5, 2021 - people in congregate settings that are not specified as long-term care
facilities, persons receiving home and community-based services, correctional officers and other workers
serving people in congregate care settings not included in Phase 1A, education workers not covered in Phase
1A - including those in higher education, U.S. Postal Service workers, manufacturing workers, clergy and
other essential support for houses of worship, and public transit workers

e Phase 1C: Opened on April 12, 2021 - essential workers in transportation and logistics, water and
wastewater, food service, housing construction, finance including bank tellers, information technology,
communications, energy including nuclear reactors, legal services, federal, state, county, and local
government workers including county election workers, elected officials, and members of the judiciary and
their staff, media, public safety, and public health workers.

e Phase 2: Opened on April 13, 2021 - all individuals not previously covered who are 12 and older and do not
have a contraindication to the vaccine are eligible (PA DOH, 2021a).

The Bucks County's COVID-19 clinics officially closed on September 30, 2022.

4.4.9.2 Range of Magnitude

The magnitude of a pandemic or infectious disease threat in Bucks County will range significantly depending on the
aggressiveness of the virus in question and the ease of transmission. Pandemic influenza is easily transmitted from
person-to-person, but advances in medical technologies have greatly reduced the number of deaths caused by
influenza over time. The magnitude of a pandemic may be exacerbated by the fact that an influenza pandemic will
cause outbreaks across the United States, limiting the ability to transfer assistance from one jurisdiction to another.
Additionally, effective preventative and therapeutic measures, including vaccines and other medications, will likely

be in short supply or will not be available (USDHHS, 2017).
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In terms of lives lost, the impact various pandemic influenza outbreaks have had globally over the last century has
declined (Table 4.4.9-1). The severity of illness from the 2009 H1N1 influenza flu virus varied, with the gravest cases
occurring mainly among those considered at high risk. High risk populations considered more vulnerable include
children, the elderly, pregnant women, and chronic disease patients with reduced immune system capacity. These
populations are described in more detail in Section 4.3.9.5. Most people infected with swine flu in 2009 recovered
without needing medical treatment (CDC, 2010).

The 1918 Spanish flu pandemic was the worst-case pandemic event in the 20th century for both Pennsylvania and
worldwide. County data is unavailable, and mortality figures were probably under-reported, it is recorded that there
were over 60,000 deaths in the Commonwealth (Shetty & Ahern, 2018). Infection rates were much worse in denser
cities, which should be a high priority for response actions in future flu events.

First reaching the commonwealth in March 2020, COVID-19 became another worst-case pandemic. This virus
quickly became a great concern in early months of the pandemic due to its high rates of transmission, and high
incidence of mortality in addition to so little being known about it. The COVID-19 virus spreads primarily through
droplets of saliva or discharge from the nose when an infected person coughs or sneezes. Most people infected with
COVID-19 will experience mild to moderate respiratory illness and recover without requiring special treatment. Older
people, and those with underlying medical problems like cardiovascular disease, diabetes, chronic respiratory
disease, and cancer are more likely to develop serious illness (WHO, n.d.). Some people who have been infected
with COVID-19 can experience long-term effects from the infection, known as post-COVID conditions (PCC) or long
COVID. PCCs can include a wide range of ongoing health problems that can last weeks, months, or years. Some
general symptoms of PCC can include ongoing fatigue, symptoms that get worse with physical or mental activity,
fever, difficulty breathing, chest pain, heart palpitations, headache, dizziness, diarrhea, and joint or muscle pain.
These are more often found in people who had severe COVID-19 illness, but anyone who has been infected with
COVID-19 can experience PCCs. Those not vaccinated and who become infected may have a higher risk of
developing PCCs, compared to people previously vaccinated. In some cases, a person with PCCs may not have
tested positive for the virus or known they were infected (s).

Table 4.4.9-1 Potential Impacts of Pandemic and Infectious Diseases on Lifelines

LIFELINES NOTES

Anticipate both causal and cascading impacts where community safety is threatened due to
disease, with the administration of government services being negatively impacted because of
widespread illness. Mitigation for this lifeline should be focused on developing response plans

to ensure services are able to be administered even during potential staffing shortages or
regulations.

Anticipate a cascading relationship for the Food, Water, Shelter lifeline in response and
recovery. Widespread disease outbreaks and resulting staffing issues will cause issues at
different points along the commercial food supply chain. Agricultural production may be

impacted as well.

Anticipate a causal and cascading relationship for the Health and Medical lifeline in response
and recovery due to direct impacts from the increase in patients, potential staffing issues, and
supply chain disruptions that may also result as disease impacts become more widespread.
Mitigation actions for this lifeline should be focused on stockpiling critical resources and
developing procedures to respond to emergency staffing issues.
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The United States Department of Health and Human Services estimates that influenza pandemics have occurred
for at least 300 years at unpredictable intervals. There have been several pandemic influenza outbreaks over the
past 100 years. A list of events and worldwide deaths are summarized in Table 4.4.9-2.

Table 4.4.9-2 List of Previous Significant Outbreaks of Influenza Over the Past Century (Global Security, 2009)
(WHO, 2025).

1918-1920 Spanish Flu/H1N1 50 million
1957-1958 Asian Flu/H2N2 1.5-2 million
1968-1969 Hong Kong Flu / H3N2 1 million
2009 - 2010 Swine Flu/A/H1N1 12,000
2019 - Present COVID-19 7.1 million

Deaths occurred in the United States as a result of the Spanish Flu, Asian Flu, and Hong Kong Flu outbreaks. The
Spanish Flu claimed 500,000 lives in the United States. There were 350,000 cases and 8,000 deaths in Pennsylvania.
Most deaths resulting from the Asian flu occurred between September 1957 and March 1958; there were about
70,000 deaths in the United States and approximately 15 percent of the population of Pennsylvania was affected. In
Bucks County there have been over 53,000 confirmed cases and 1,330 deaths as of July 19, 2021 (PA DOH, 2021).
The first cases of the Hong Kong Flu in the United States were detected in September 1968 with deaths peaking
between December 1968 and January 1969 (Global Security, 2009).

Table 4.4.9-3 lists the number of seasonal flu cases in Bucks County from the 2014/2015 flu season. There has been
an increase in cases each flu season in recent years. The CDC marked the 2014-2015 flu season as severe, with
over 590,000 hospitalizations, and an estimated 51,300 deaths across all ages (CDC, 2015). The 2017-2018 flu
season was another severe season. The CDC reported that the H3N2 flu, along with other strains including H1N1,
led to more cases, doctors’ visits, hospital visits, and deaths than previous flu seasons. The CDC also noted that
the flu became widespread in all states and jurisdictions at the same time. The CDC estimated that 45 million
Americans were affected by the flu, and the country experienced around 61,000 influenza deaths (CDC, 2018). The
sharp increase in cases for the 2019/2020 season may be related to COVID-19 (CDC, 2021b). The CDC notes that
due to COVID, there was an overall increase in the number of flu tests. This reveals that there may be undetected
cases in the county each year, so an increase in total tests very likely leads to an increase in number of flu cases
(CDC, 2020). According to the Pennsylvania Department of Health (DOH), there were 1,684 confirmed cases in
Bucks County during the most recent influenza season from September 2025 to January 2026 (PA DOH, 2026).

Table 4.4.9-3 Confirmed Flu Cases in Bucks County by Flu Season (PA DOH, 2021b)

2014/15 1,756
2015/16 1,359
2016/17 2,244
2017/18 4,148
2018/19 2,918
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2019/20 3,604
2020/21
2021/22
2022/23
2023/24 6,398
2024/25 9,893
2025/26 1,684

The COVID-19 outbreak began in China in November 2019. According to a report published by the CDC on June 5,
2020, the first case of COVID-19 in the United States occurred on January 15, 2020, when a person traveled from
Wuhan, China to Seattle and fell ill four days later. Small community spreading of the virus occurred during the
second half of January and early February, prior to the more widespread outbreak of the virus in late February of
2020 (Jorden MA, Rudman SL, et al, 2020). The virus became more widespread the US in late February 2020, and
most counties in Pennsylvania were affected by March 2020. Table 4.4.9-4 below displays the cumulative case
counts for COVID-19 from 2020-2023 for Bucks County.

Table 4.4.9-4 Confirmed Flu Cases in Bucks County by Flu Season (PA DOH, 2025)

2020 30,790
2021 92,919
2022 151,658
2023 157,948

4.4.9.3 Potential for Future Occurrence

Future occurrences of pandemics and infectious diseases are unclear. The precise timing of pandemic influenza is
uncertain, but occurrences are most likely when the Influenza Type A virus makes a dramatic change, or antigenic
shift, that results in a new or “novel” virus to which the population has no immunity. This emergence of a novel virus
is the first step toward a pandemic. Future pandemics may also emerge from other diseases, especially invasive
pathogens that Pennsylvanians do not have natural immunity to. While it is unlikely that pandemics and infectious
diseases will affect the county, this hazard occurred recently in Spring 2020. It is impossible to predict this type of
hazard. The best form of county response is to expect that these events can occur at any time and to constantly
evaluate resources and update emergency response plans.

Climate change may be a driving cause in any dramatic changes or shifts in viruses and other diseases by potentially
creating favorable conditions for transmission through milder winters, earlier spring seasons, and warmer
temperatures. One way this benefits the spread of infectious diseases is through expanding the habitats of
mosquitoes and allowing them more time to reproduce. In addition, different fungi are now able to survive in new
environments, and the narrowing differences between environmental temperatures and human body temperatures
means fungi may become more adapted to survive in humans (CDC, 2024). Climate change will also force animals
into different migration patterns and into new habitats, which will create new interactions and opportunities for
pathogens to infect new hosts; this is a concern as most pandemics are driven by diseases that are passed from
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animals to humans (Baker & Metcalf, 2022). Tick populations may increase as a result of climate changes, especially
warmer winters that allow them to be active for longer periods of the year and expand the ranges they can survive in.
Since 2019, the Asian long horned tick have been discovered in Pennsylvania possibly due to changing
environmental conditions that allow them to survive (PennState Extension, 2023). Some health threats that the CDC
believes climate change will increase the risk of are:

e Anaplasmosis and Lyme disease

e Dengue

e Fungaldiseases

e Hantavirus

e Harmful algae blooms

e Rabies

e Salmonellosis

o Vibriosis

e West Nile virus

It is important to note that even if these changes do not originate in Pennsylvania, the interconnectedness of global
commerce and tourism increase the risks of diseases spreading across the world from their origin. Future
pandemics and infectious disease outbreaks may emerge from a long list of diseases, and invasive pathogens for
which Pennsylvanians lack natural immunity present a significant danger.

Looking at the number of historical incidences of pandemic-potential diseases, the probability of future pandemic
events can be considered possible according to the Risk Factor Methodology (see Table 4.6-1).

4.4.9.4 Vulnerability Assessment

Population characteristics including the share of young children, older adults, and populations living with chronic
disability offer important insight into a community’s vulnerability to pandemics and infectious diseases. Children
under 5 and adults over 65 typically face higher health risks due to developing or weakened immune systems, making
these groups more susceptible to severe outcomes. Likewise, individuals living with one or more disabilities may
experience greater exposure risks, barriers to care, or underlying health conditions which heighten their vulnerability.

Schools, colleges, convalescent centers, and other institutions serving those younger than five years old and older
than 65 years old, are locations conducive to faster transmission of pandemic influenza since populations identified
as being at high risk are concentrated at these facilities or because of a large number of people living in close
quarters. The highest concentration of schools, retirement homes, and senior centers are found in Bristol Township,
Bensalem, and Middletown Township. Additionally, some occupation-specific risks may make some employees
more vulnerable; for example, those working in direct patient care situations and front-line essential jobs such as
retail, are more likely to be exposed to a pandemic disease. To define vulnerability to Pandemic and Infectious
disease, Table 4.4.9-5 highlights shares of potentially higher-vulnerability populations by jurisdiction in Bucks
County. By presenting these indicators together, the table helps illustrate where additional support, resources, or
protective measures may be most needed during disease outbreaks.
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Table 4.4.9-5 Populations Most Vulnerable to Pandemic and Infectious Disease (Census ACS 2024)

Share of Population<Age 5 Share of Population Share of Population with
Age 65+ Chronic Disability

Bedminster Township 4.4% 20.3% 7.4%
Bensalem Township 4.6% 18.7% 13.9%
Bridgeton Township 4.2% 34.7% 10.0%
Bristol Borough 6.8% 19.0% 15.3%
Bristol Township 5.4% 16.1% 17.2%
Buckingham Township 3.6% 20.1% 6.9%
Chalfont Borough 4.4% 14.3% 8.6%
Doylestown Borough 3.9% 28.6% 10.8%
Doylestown Township 4.1% 26.6% 9.4%
Dublin Borough 3.7% 15.2% 7.4%
Durham Township 3.2% 30.0% 14.9%
East Rockhill Township 2.3% 18.3% 13.2%
Falls Township 4.6% 15.4% 14.2%
Haycock Township 1.9% 26.5% 10.5%
Hilltown Township 4.4% 20.3% 10.8%
Hulmeville Borough 8.0% 14.5% 8.5%
lvyland Borough 4.9% 7.8% 10.2%
Langhorne Borough 2.9% 20.6% 21.4%
Langhorne Manor Borough 3.2% 19.4% 9.3%
Lower Makefield Township 4.7% 21.4% 8.1%
Lower Southampton Township 3.9% 20.0% 9.4%
Middletown Township 4.7% 22.2% 14.3%
Milford Township 4.4% 19.4% 10.9%
Morrisville Borough 5.0% 15.5% 14.1%
New Britain Borough 2.2% 11.2% 9.5%
New Britain Township 2.8% 16.8% 7.2%
New Hope Borough 4.4% 25.2% 7.9%
Newtown Borough 6.9% 23.2% 6.0%
Newtown Township 6.1% 22.9% 8.9%
Nockamixon Township 4.1% 24.6% 18.9%
Northampton Township 4.9% 22.2% 8.4%
Penndel Borough 4.1% 11.8% 10.3%
Perkasie Borough 3.0% 14.3% 11.3%
Plumstead Township 4.3% 15.7% 7.7%
Quakertown Borough 6.1% 18.8% 12.7%
Richland Township 3.4% 17.9% 10.8%
Richlandtown Borough 5.6% 21.6% 7.9%
Riegelsville Borough 5.1% 25.1% 12.1%
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Share of Population<Age 5 Share of Population Share of Population with
Age 65+ Chronic Disability

Sellersville Borough 6.5% 12.5% 8.9%
Silverdale Borough 6.8% 17.5% 10.2%
Solebury Township 1.8% 26.9% 8.4%
Springfield Township 3.5% 28.3% 11.0%
Telford Borough 2.1% 24.9% 13.3%
Tinicum Township 6.6% 32.8% 10.8%
Trumbauersville Borough 4.8% 14.1% 13.3%
Tullytown Borough 8.9% 15.9% 10.5%
Upper Makefield Township 4.0% 28.7% 8.3%
Upper Southampton Township 4.5% 28.1% 11.4%
Warminster Township 5.3% 27.1% 13.9%
Warrington Township 4.3% 19.1% 9.1%
Warwick Township 7.0% 18.8% 8.5%
West Rockhill Township 5.0% 33.8% 13.3%
Wrightstown Township 5.9% 20.3% 6.3%
Yardley Borough 4.4% 18.9% 7.7%

The environmental impacts of pandemics and infectious disease threats are still being determined. Many countries
noted environmental benefits to everyone sheltering-in-place due to reduced commuting pollution and overall an
increase in air quality. The County has identified “mask trash” from discarded face masks as a new form of litter that
may have impacts on storm drains and otherwise still being determined. There will be significant economic and
social costs beyond the possibility of disease-related deaths. Widespread illness may increase the likelihood of
shortages of personnel to perform essential community services. In addition, high rates of illness and worker
absenteeism occur within the business community, and these contribute to social and economic disruption. Social
and economic disruptions could be temporary but may be amplified in today’s closely interrelated and
interdependent systems of trade and commerce. Social disruption may be greatest when rates of absenteeism
impair essential services, such as power, transportation, and communications. Research of COVID-19 suggests that
public transportation has greatly increased the transmission of this and other past viruses, bringing this vulnerability
to light.

Jurisdictional losses in a pandemic or infectious disease outbreak stem from lost wages and productivity, not losses
to buildings or land. Losses are difficult to estimate because the exact rates of absenteeism and cost of treating a
widespread disease will depend on the virus or bacterium in question, the availability of vaccination or treatment,
and the severity of symptoms. For historical context, though, the Asian and Hong Kong Flu pandemics killed over 1.5
million people worldwide and caused an estimated $32 billion loss due to lost productivity and medical expenses
(Saunders-Hastings & Krewski, 2016). With Pennsylvania’s economy so integral to the national economy, economic
losses from a pandemic or infectious disease threat could be significant.
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There were immense losses due to the COVID-19 pandemic. Thousands of individuals were laid off across the
commonwealth at non-essential businesses were forced to close. In just one week, over three million Americans
filed for unemployment; the greatest amount ever. The accommodation and food services industry suffered the
highest number of jobs lost. Professional services, construction, and manufacturing have all been subsidized at
greater rates, allowing for lower amounts of jobs lost. Tourism and hospitality industries have suffered in high density
areas; however, remote destinations in Bucks County are less susceptible to this trend as they are deemed safe to
visit. The majority of COVID-19 aid packages have been distributed to allow some industries to continue operations
(Klein & Smith, 2021).

4.4.9.5 Equity in Vulnerable Communities

Equity considerations during pandemics and infectious disease outbreaks are crucial as there are a number of
populations at an increased risk. Those living with chronic medical conditions, older adults, and young children may
be particularly susceptible to the effects of pandemics and infectious disease outbreaks. Additionally, low-income
populations are more likely to lack access to quality healthcare and have pre-existing health conditions.
Furthermore, these populations may be unable to follow quarantine measures as they may be essential workers or
live in group quarters.

Populations of people 65 and older are overall more susceptible to severe outcomes related to infectious disease,
especially those currently residing within congregate care facilities. Households with inadequate broadband
connection will have inequitable access to both remote work and remote learning. Having measures and protections
in place for these groups is essential to mitigate and reduce the extensivity of this hazard.
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4.4.10 Radon Exposure

Radon is a radioactive gas produced by the breakdown of uranium in soil and
rock that can lead to lung cancer in people exposed over a long period of time.
Approximately 40% of homes in Pennsylvania have radon levels above this
guideline level (PA DEP, 2022b). Three sources of radon in houses are now
recognized (PA DEP, 2021a): radon in soil air that flows into the house; radon
dissolved in water from private wells and exsolved during water usage (This is
rarely a problem in Pennsylvania.); and radon emanating from uranium rich
building materials (e.g., concrete blocks or gypsum wallboard) (This is not known to be a problem in
Pennsylvania.).

4.4.10.1 Location and Extent

Radioactivity caused by airborne radon has been recognized for many years as an important
component in the natural background radioactivity exposure of humans, but it was not until the
1980s that the wide geographic distribution of elevated values in houses and the possibility of
extremely high radon values in houses were recognized. In 1984, routine monitoring of employees
leaving the Limerick nuclear power plant near Reading, PA, showed that the readings on Mr. Stanley
Watras frequently exceeded expected radiation levels, yet only natural, non-fission-product
radioactivity was detected on him. Radon levels in his home were detected around 2,500 pCi/L (pico
Curies per Liter), much higher than the 4 pCi/L guideline of the Environmental Protection Agency or
even the 67 pCi/L limit for uranium miners. As a result of this event, the Reading Prong section of
Pennsylvania where Watras lived became the focus of the first large-scale radon scare in the world.

Radon is a gas that cannot be seen or smelled. It is a noble gas that originates by the natural
radioactive decay of uranium and thorium. Like other noble gases (e.g., helium, neon, and argon),
radon forms essentially no chemical compounds and tends to exist as a gas or as a dissolved atomic
constituent in groundwater. Two isotopes of radon are significant in nature, 222Rn and 220Rn,
formed in the radioactive decay series of 238U and 232Th, respectively. The isotope thoron (i.e.
220Rn) has a half-life (time for decay of half of a given group of atoms) of 55 seconds, barely long
enough for it to migrate from its source to the air inside a house and pose a health risk. However,
radon (i.e. 222Rn), which has a half-life of 3.8 days, is a widespread hazard.

The distribution of radon is correlated with the distribution of radium (i.e. 226Ra), its immediate
radioactive parent, and with uranium, its original ancestor. Due to the short half-life of radon, the
distance that radon atoms can travel form their parent before decay is generally limited to distances
of feet or tens of feet.

Three sources of radon are now recognized in houses (shown in Figure 4.4.10-1):
e Radon in soil air that flows into the house;
e Radon dissolved in water from private wells and exsolved during water usage; this is rarely a

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

High radon levels were initially thought to be exacerbated in houses that are tightly sealed, but it is
now recognized that rates of air flow into and out of houses, plus the location of air inflow and the
radon content of air in the surrounding soil, are key factors in radon concentrations. Outflows of air
from a house, caused by a furnace, fan, thermal “chimney” effect, or wind effects, require that air be
drawn into the house to compensate. If the upper part of the house is tight enough to impede influx
of outdoor air (radon concentration generally <0.1pCi/L), then an appreciable fraction of the air may
be drawn in from the soil or fractures bedrock through the foundation and slab beneath the house,
or through cracks in openings for pipes, sumps, and similar features (see figure 4.3.10-1). Soil gas
typically contains from a few hundred to a few thousand pCi/L of radon; therefore, even a small rate
of soil gas inflow can lead to elevated radon concentrations in a house.

Figure 4.4.10-1 Sketch of Radon Entry Points into a House (Specification Online, 2019).

The radon concentration of soil gas
depends on a number of soil properties,
the importance of which is still being
evaluated. In general, ten to fifty percent
of newly formed radon atoms escape the
host mineral of their parent radium and
gain access to the air-filled pore space.
The radon content of soil gas clearly
tends to be higher in soils containing
higher levels of radium and uranium,
especially if the radium occupies a site
on or near the surface of a grain from
which the radon can easily escape.

The amount of pore space in the soil and
its permeability for air flow, including cracks and channels, are important factors determining radon
concentration in soil gas and its rate of flow into a house. Soil depth and moisture content, mineral
host and form for radium, and other soil properties may also be important. For houses built on
bedrock, fractured zones may supply air having radon concentrations similar to those in deep soil.

Each county in Pennsylvania is classified as having a low, moderate, or high radon hazard potential.

Bucks County is classified as having a high hazard, meaning that the predicted indoor radon level is
greater than 4 pCi/L (see Figure 4.3.10-2).
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Areas where houses have high levels of radon can be divided into three groups in terms of uranium

contentin rock and soil:

Areas of very elevated uranium content (>50 parts per million (ppm)) around uranium
deposits and prospects. Although very high levels of radon can occur in such areas, the
hazard normally is restricted to within a few hundred feet of the deposit. In Pennsylvania,
such localities occupy an insignificant area.

Areas of common rocks having higher than average uranium content (5 to 50 ppm). In
Pennsylvania, such rock types include granitic and felsic alkali igneous rocks and black
shales. In the Reading Prong, high uranium values in rock or soil and high radon levels in
houses are associated with Precambrian granitic gneisses commonly containing 10 to 20
ppm uranium, but locally containing more than 500 ppm uranium. In Pennsylvania, elevated
uranium occurs in black shales of the Devonian Marcellus Formation and possibly the
Ordovician Martinsburg Formation. High radon values are locally present in areas underlain
by these formations.

Areas of soil or bedrock that have normal uranium content but properties that promote high
radon levels in houses. This group is incompletely understood at present. Relatively high soil
permeability can lead to high radon, the clearest example being houses built on glacial
eskers. Limestone-dolomite soils also appear to be predisposed for high radon levels in
houses, perhaps because of the deep clay-rich residuum in which radium is concentrated by
weathering on iron oxide or clay surfaces, coupled with moderate porosity and permeability.

The second factor listed above is most likely the cause of radon levels in Bucks County, although high
test results may be a result of multiple factors. Figures 4.3.10-3 — 4.3.10-6 show the radon test data
available for Bucks County by zip code. Many communities have average basement radon readings
of over the threshold of action of 4 pCi/L, but none appear to have readings higher than 11-23 pCi/L.

The highest recorded basement radon readings in Bucks County were 4,022.0 pCi/L Coopersburg,
1,219.3 in East Greenville, 891.6 in Upper Gwynedd, and 803.2 in Richboro. First floor average radon
levels were substantially lower than average test results for basements, but a few communities still
exceeded the 4 pCi/L threshold, which is shown in Figure 4.3.10-4. Additionally, maximum first floor
radon levels were much lower than those for basements, but all exceeded the threshold of action.
Communities with no data available did not have a sufficient sample size.
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Figure 4.4.10-2 Radon Hazard Zones in Pennsylvania
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Figure 4.4.10-3 Bucks County Average Basement Radon Test Results
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Figure 4.4.10-4 Bucks County Maximum Basement Radon Test Results

4.0-140



Figure 4.4.10-5 Bucks County Average First Floor Radon Test Results
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Figure 4.4.10-6 Bucks County Maximum First Floor Radon Test Results
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4.4.10.2 Range of Magnitude

Exposure to radon is the second leading cause of lung cancer after smoking. It is the number one
cause of lung cancer among non-smokers. Radon is responsible for about 21,000 lung cancer deaths
every year; approximately 2,900 of which occur among people who have never smoked. Lung cancer
is the only known effect on human health from exposure to radon in air and thus far, there is no
evidence that children are at greater risk of lung cancer than adults (CDC, 2024). The main hazard is
from the radon daughter products (218Po, 214Pb, 214Bi), or the byproduct released as radon decays,
which may become attached to lung tissue and induce lung cancer by their radioactive decay (WHO,
2023).

According to the EPA, the average radon concentration in the indoor air of homes nationwide is about
1.3 pCi/L. The EPA recommends homes be fixed if the radon level is 4 pCi/L or more. However,
because there is no known safe level of exposure to radon, the EPA also recommends that Americans
consider fixing their home for radon levels between 2 pCi/L and 4 pCi/L (US EPA, 2016). Table 4.3.8-
1 shows the relationship between various radon levels, probability of lung cancer, comparable risks
from other hazards, and action thresholds. As is shown in the table, a smoker exposed to radon has
a much higher risk of lung cancer.

Table 4.4.10-1 Radon Risk for Smokers and Non-Smokers (US EPA, 2016).

If 1,000 People Were Exposed To

Risk Of Cancer From Radon

This Level Over A Lifetime* Exposure Compares To** Action Threshold
SMOKERS
20 About 260 people could get lung 250 times the risk of drowning
cancer
10 About 150 people could get lung 200 times the risk of dyingin a
cancer home fire Fix Structure
8 About 120 people could getlung | 440 the risk of dyingin a fall
cancer
4 About 62 people could get lung 5 times the risk of dying in a car
cancer crash
About 32 people could get lung 6 times of the risk of dying from Consider fixing structure
2 . -
cancer food poison between 2 and 4 pCi/L
1.3 About 20 people could get lung (Average indoor radon level) .
cancer Reducing radon levels below
2pCi/Lis difficult
0.4 About 3 people could get lung (Average outdoor radon level) pCi/Lis difficu
cancer
NON-SMOKERS
20 About 36 people could get lung 35 times the risk of drowning
cancer
10 About 18 people could get lung 20 times the risk of dyingin a
cancer home fire .
About 15 people could get lung Fix Structure
8 P 4 times the risk of dying in a fall
cancer
4 About 7 people could get lung The risk of dying in a car crash
cancer
About 4 people could get lung . . . Consider fixing structure
2 cancer The risk of dying from poison between 2 and 4 pCi/L
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Table 4.4.10-1 Radon Risk for Smokers and Non-Smokers (US EPA, 2016).

If 1,000 People Were Exposed To Risk Of Cancer From Radon Action Threshold

This Level Over A Lifetime* Exposure Compares To**

About 2 people could get lung

1.3 (Average indoor radon level)

cancer Reducing radon levels below
2pCi/Lis difficult

0.4 - (Average outdoor radon level)

NOTE: Risk may be lower for former smokers.
*Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R-03-003).
**Comparison data calculated using the Centers for Disease Control and Prevention’s 1999-2001 National Center for
Injury Prevention and Control Reports.

The worst-case scenario for radon exposure would be that a large area of tightly sealed homes
provided residents high levels of exposure over a prolonged period without the resident being aware.
This worst-case scenario exposure then could lead to large numbers of people with cancer attributed
to the radon exposure.

The potential impacts of radon exposure community lifelines are as follows:

Table 4.4.10-2 Most Likely Lifelines Impacted by Radon Exposure

Lifelines Notes

Direct exposure to radon can pose serious health risks and impact the safety of
the community.

Shelters may be at risk if exposed to radon.

Exposure will increase the chances of lung cancer-causing potentialincrease in
the amount of services and resources needed if communities develop more
instances of cancer.

4.4.10.3 Previous Occurrence

Current data on abundance and distribution of radon as it affects individual houses in the state of
Pennsylvania in general is considered incomplete and potentially biased. Bucks County is not an
exception. The EPA has estimated that the national average indoor radon concentration is 1.3 pCi/L
and the level for action is 4.0 pCi/L; however they have estimated that the average indoor
concentration in Pennsylvania basements is about 7.1 pCi/L and 3.6 pCi/L on the first floor (PADEP,
2019).

The Pennsylvania Department of Environmental Protection Bureau of Radiation Protection provides

information for homeowners on how to test for radon in their houses. If a test results in radon
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concentrations over 4 pCi/L, then the Bureau works to help the homeowners make repairs to their
houses to mitigate against high radon levels. The total humber tests reported to the Bureau since
1990 and their results are provided by zip code on the Bureau’s website. However, this information is
only provided if over 30 tests total were reported in order to best approximate the average for the area.
In Bucks County, all 59 ZIP codes have sufficient tests reported to the Bureau to list their findings,
which are shown in Table 4.3.10-3. This table includes zip codes that are located partially in Bucks
County, such as Telford and Huntingdon Valley.

Table 4.4.10-3 Radon Level Tests and Results in Bucks County Zip Codes (PADEP, 2026)

Basement First Floor
Zip Code Number Of Maximum Average Number Of Maximum Average
Tests Results (Pci/L) Regult Tests Resglts Regult
(Pci/L) (Pci/L) (Pci/L)

18036 4,175 5,336.0 20.1 519 1,916.0 17.6
18041 646 138.1 4.8 126 29.9 2.7
18042 6,428 1,219.3 8.5 932 162.4 4.3
18054 635 53.6 4.7 111 19.8 2.7
18055 2,480 529.2 7.9 323 133.2 4.0
18073 1,575 125.5 4.5 202 34.3 2.2
18077 729 240.6 8.6 135 24.1 4.0
18901 16,297 427.8 5.4 3,947 155.8 3.4
18902 3,674 1,000.0 4.5 119 31.8 3.0
18913 141 502.0 14.4 50 96.0 9.3
18914 6,249 206.2 5.3 1,201 78.1 2.9
18915 251 33.1 3.1 35 6.6 2.1
18917 321 113.4 4.0 85 39.1 2.3
18920 206 42.3 7.0 46 12.8 3.3
18923 307 39.0 4.3 Insufficient Data

18925 2,280 266.5 5.5 339 62.5 3.4
18927 168 33.5 5.1 43 8.7 2.5
18929 2820 150.0 4.1 793 69.5 2.1
18930 413 110.6 6.5 78 14.6 3.2
18932 85 39.6 5.2 Insufficient Data

18933 117 358.1 8.5 41 62.3 5.0
18934 82 16.2 4.1 Insufficient Data

18938 6,294 428.3 6.1 1,446 58.9 3.2
18940 12,306 243.7 4.6 4,326 186.9 2.2
18942 573 51.6 5.5 114 21.3 3.0
18944 5,164 396.6 4.6 994 69.2 2.7
18947 1,776 421.0 5.1 390 54.2 2.5
18951 5,102 549.5 4.6 1,063 22.9 2.1
18954 3,692 803.2 7.7 882 144.3 4.9
18955 202 48.1 4.1 38 12.7 2.9
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Table 4.4.10-3 Radon Level Tests and Results in Bucks County Zip Codes (PADEP, 2026)

Basement First Floor

Zip Code Number Of Maximum Average Number Of Maximum Average

Tests Results (Pci/L) Res?ult Tests Res-ults Res.ult

(Pci/L) (Pci/L) (Pci/L)
18960 2,057 364.1 4.2 400 28.0 2.1
18964 2395 70.2 3.7 453 10.4 1.8
18966 9,414 508.0 5.0 3,023 170.8 2.9
18969 2,572 174.8 3.8 543 60.1 2.1
18972 531 183.0 6.4 147 14.0 2.5
18974 6,101 431.8 5.1 1,770 230.9 2.8
18976 4,488 294.5 4.3 884 102.6 2.6
18977 3,059 220.9 6.5 691 140.1 4.6
19002 9,241 510.2 4.3 1,954 146.1 2.6
19006 5,143 176.0 4.4 1,211 37.5 2.5
19007 1,757 30.8 2.2 428 7.4 1.3
19020 4,576 341.4 3.6 1,732 94.9 2.1
19021 681 31.2 2.9 196 8.0 1.5
19030 836 34.9 3.5 573 42.0 2.5
19040 3,463 76.6 3.4 808 19.6 1.9
19044 3,019 155.0 4.3 1,057 207.8 2.2
19047 7,080 261.6 3.7 2,219 56.2 2.0
19053 3,127 221.9 4.1 718 40.7 2.7
19054 347 305.0 3.4 406 29.5 1.5
19055 102 68.9 4.0 274 16.2 1.2
19056 403 15.0 1.9 435 26.3 1.7
19057 188 16.2 21 371 22.9 1.5
19067 18,665 351.5 3.9 4,896 79.3 2.1
19114 1,369 43.4 2.4 406 11.3 1.3
19116 1,816 132.0 3.4 527 29.9 1.9
19154 1,390 39.1 1.5 302 10.7 1.1
19440 3,157 395.1 3.4 802 18.2 1.6
19446 13,137 891.6 4.1 3,243 113.0 2.0
19454 6,635 114.2 3.7 1767 62.4 1.9
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4.4.10.4 Potential for Future Occurrence

Radon exposure retains a significant probability given present soil, geologic, and geomorphic factors
in Bucks County. Future occurrence of high radon level hazards can be considered possible by the
Risk Factor Methodology probability criteria (see Table 4.6-1). Development in areas where previous
radon levels have been significantly high will continue to be more susceptible to exposure. However,
new incidents of concentrated exposure may occur with future development or deterioration of older
structures. Exposure can be limited with proper testing for both past and future development and
appropriate mitigation measures.

4.4.10.5 Vulnerability Assessment

Structures in Bucks County, particularly in high vulnerability areas as shown in Figures 4.4.10-4 and
4.4.10-6, could be susceptible to moderate levels of radon. Smokers can be up to ten times more
vulnerable to lung cancer from high levels of radon depending on the level of radon they are exposed
to. Older houses that have crawl spaces or unfinished basements are more vulnerable as well
because of the increased exposure to soils which could be releasing higher levels of radon gas.
Additionally, houses that rely on wells for their water may face additional risk, although this type of
exposure is low and rare in Pennsylvania. Proper testing for radon levels should be completed across
Bucks County, especially in areas of higher incidence levels and for vulnerable populations that face
the contributing risks described above. This testing will determine the level of vulnerability that
residents face in their homes, as well as in their businesses and schools.

The EPA determines that an average radon mitigation system costs $1,200. The EPA also states that
current state surveys show that 1 home in 5 has elevated radon levels. Using this methodology, radon
loss estimation is factored by assuming that 20% of the buildings within the ZIP codes with elevated
rest results have elevated radon values and each would require a radon mitigation system installed
at the EPA estimated average of $1,200. According to the Pennsylvania State Hazard Mitigation Plan,
Bucks County has 108,088 buildings in areas with high radon test results, while approximately 20%,
or 21,618, of these buildings will be impacted. The estimated costs for radon mitigation total
$25,941,120. Radon exposure has minimal environmental impacts. Due to the relatively short half-
life of radon, it tends to only affect living and breathing organisms such as humans or pets which are
routinely in contained areas (i.e. basement or house) where the gas is released.

4.4.10.6 Equity in Vulnerable Communities

Communities with an aged housing stock are the most likely to be exposed to radon exposure as
radon creeps in through poor foundations or ventilation systems. Low-income communities may
also have less disposable income to afford testing kits, home repairs, and mitigation systems.
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4.4.11 Subsidence, Sinkhole

Land subsidence is a gradual settling or sudden sinking of the Earth’s surface due to removal or
displacement of subsurface earth materials (USGS, 2019). Sinkholes are subsidence features
resulting from the downward movement of surficial material into a pre-existing subsurface void.
There are two common causes of subsidence in Pennsylvania: 1) dissolution of carbonate rock
such as limestone or dolomite and 2) mining activity. Collapse sometimes occurs only after a
large amount of activity, or when a heavy burden is placed on the overlying material (DCNR,
2022b).

4.4.11.1 Location and Extent

There are two common causes of subsidence in Pennsylvania. Dissolution of carbonate rock such as limestone or
dolomite, and mining activity. In the first case, water passing through naturally occurring fractures and bedding
planes dissolves bedrock leaving voids below the surface. Eventually, overburden on top of the voids collapses,
leaving surface depressions resulting in karst topography. Characteristic structures associated with karst
topography include sinkholes, linear depressions, and caves. Collapse sometimes occurs only after a large amount
of activity, or when a heavy burden is placed on the overlying material. This type of subsidence is fairly localized in
extent.

In Pennsylvania, research has shown that subsidence may occur, but will not necessarily occur, in areas underlain
by carbonate bedrock. Figure 4.3.11-1 shows that a small portion of Bucks County is underlain by carbonate bedrock
(i.e., limestone). This stretch lies over parts of Buckingham and Solebury Township. Sinkholes in Pennsylvania are
also often due to subsurface mining. There are two strips of underground mines: one in the northern area, and one
stretching across the central part of the County on the existing carbonate bedrock. The northern area lies over parts
of Durham and Springfield Townships and Riegelsville Borough.

Human activity can accelerate the creation of subsidence or sinkhole events. Leaking water pipes or structures that
convey storm-water runoff may also result in areas of subsidence as the water dissolves substantial amounts of rock
over time. Poorly managed stormwater may be an exacerbating factor in subsidence events. In some cases,
construction, land grading, or earthmoving activities that cause changes in stormwater flow can trigger sinkhole
events.
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Figure 4.4.11-1 Locations with Subsidence Potential in Bucks County
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4.4.11.2 Range of Magnitude

No two subsidence areas or sinkholes are exactly alike. Variations in size and shape, time period under which they
occur (i.e. gradually or abruptly), and their proximity to development ultimately determine the magnitude of damage
incurred. Based on the geologic formations underlying parts of Bucks County, subsidence and sinkhole events may
occur gradually or abruptly. Events could result in minor elevation changes or deep, gaping holes in the ground
surface. Subsidence and sinkhole events can cause severe damage in urban environments, although gradual events
can be addressed before significant damage occurs. Primarily, problems related to subsidence include the
disruption of utility services and damages to private and public property including buildings, roads, and underground
infrastructure. If long-term subsidence or sinkhole formation is not recognized and mitigation measures are not
implemented, fractures or complete collapse of building foundations and roadways may result. If mitigation
measures are not taken, the cost to fill in and stabilize sinkholes can be significant although sinkholes are limited in
extent.

General recommendations have been published for site investigations prior to construction of buildings due to the
potential for karst subsidence. These recommendations include thorough geotechnical investigations to identify un-
collapsed karst features and potential excavation to solid rock prior to construction.

Groundwater in limestone and other similar carbonate rock formations can be easily polluted, because water moves
readily from the Earth’s surface down through solution cavities and fractures, thus undergoing very little filtration.
Contaminants such as sewage, fertilizers, herbicides, pesticides, or industrial products are of concern.

Bucks County is located in three physiographic regions: the Gettysburg-Newark Lowland Section, the Piedmont
Upland Section, and the Lowland and Intermediate Upland Section. The Gettysburg-Newark Lowland Section is
characterized by rolling lowlands, shallow valleys, and isolated hills with mainly red shale, siltstone, and sandstone
underlying rock types. The Piedmont Upland Section is characterized by broad, rounded to flat-topped hills and
shallow valleys with mainly schist, gneiss, and quartzite underlying rock types with some saprolite rock as well. The
Lowland and Intermediate Upland Section is characterized by flat upper terrace surface cut by shallow valleys
located in the Delaware River floodplain with poorly consolidated sand and gravel underlain by schist, gneiss, and
other metamorphic rocks as the underlying rock types. Many of these underlying rock types can contribute to karst
topography.

The magnitude of land subsidence and sinkholes in Bucks County can be moderate as there have been past
occurrences of land subsidence. Experience in Pennsylvania shows that subsidence may cause from a fraction of
aninch to several feet of sagging of the surface of the earth and may occur within minutes or over several years.
According to the PADEP, structural damages due to subsidence range from slight damage requiring cosmetic repairs
to severe damage requiring foundation replacement or other high-cost repairs.

A worst-case scenario for subsidence and sinkholes would be if a sinkhole occurred under a densely populated part
of the County or a critical facility such as a hospital. Not only could structural damage occur to the building(s), but
there could also be injuries to people as well. In addition, any damage buildings or infrastructure would have to be
closed in order to repair the structural damage, and this would reduce the community’s capacity to complete day-
to-day functions.
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The following impacts of subsidence and sinkholes on community lifelines are as follows:

Table 4.4.11-1 Most Likely Lifelines Impacted by Subsidence and Sinkholes

Safety concerns related to sinkholes and subsidence as they have the potential to cause significant
harm. Mitigation should be focused on increasing residents’ knowledge of risks in their area.

Disruption of water utility services, and potential groundwater contamination may occur.

Direct damage to transportation infrastructure may occur depending on the location of the hazard.

4.4.11.3 Previous Occurrence

The Pennsylvania Department of Conservation and Natural Resources (DCNR) maintains an online Sinkhole
Inventory Database of sinkholes throughout the Commonwealth. The database was last updated in January 2026
and includes the most recent data available at the time of drafting this plan. This inventory lists nine sinkholes due
to karst geology in Bucks County — one each are listed in Solebury and Springfield Townships, and the remainder are
in Buckingham Township. This has not changed from the number noted in the 2016 HMP. Additionally, the DCNR
database indicates that there are 1166 surface depressions due to karst in Bucks County, which is an increase from
the 2021 HMP. Figure 4.4.11-1 shows the concentration of identified surface depressions.

4.4.11.4 Potential for Future Occurrence

Based on geological conditions, subsidence events may possibly occur in the future for the areas in Bucks County
underlain by carbonate rock, or by mines. Sinkholes and surface depressions are dependent on several variables,
including land use and water management. Changes in these variables can affect the likelihood and frequency of
future subsidence events. Overall, though, the probability of future subsidence and sinkhole events can be
considered possible according to the Risk Factor Methodology (see Table 4.6-1).

4.4.11.5 Vulnerability Assessment

The secondary effects of sinkhole formation have the potential to cause significant impacts in communities
underlain by surface-level limestone, including structural damage, damage to transportation systems, and damage
to subsurface utility systems. Structures and critical facilities located over limestone and dolomite bedrock are
considered vulnerable to sinkholes and are inventoried in Table 4.4.11-1. Solebury Township has the greatest
number of structures on limestone (38), and the greatest percentage (1%). There is only one critical facility located
on limestone, located in Solebury Township. Solebury Township and Buckingham Township are the only two
communities within Bucks County vulnerable to limestone-related sinkholes. Springfield Township has also noted
an additional vulnerability to subsidence. Currently, the Adelphia pipeline is being constructed and installed
throughout the County, and will run through Springfield Township, which is a jurisdiction in Bucks County that has
4.0-151



karst topography. The disruption the construction of this pipeline may cause to the already karst area makes
Springfield Township potentially even more vulnerable to subsidence as well as the potential impacts of liquid and
gas pipelines. Table 4.4.11-2 identifies the number of structures in each municipality located in subsidence areas
susceptible to subsidence by land use type. The land use type displaying the greatest vulnerability to subsidence is
residential.

Table 4.4.11-2 Structures and critical facilities vulnerable to subsidence in Bucks County (Bucks County GIS,
2024) (DHS, 2025)

Municipality 2 ) g2 g cS | 32 5 =S| o8

2 ig i S |58 85| & | gs|G8

g S 2 e 2 g 52 | o2 ° 6eR | 5*F

= 2 Q2 = S o2 a

Bedminster Township 3,278 0 0% 7,518 0 0% 13 0 0%
Bensalem Township 22,234 0 0% 62,819 0 0% 66 0 0%
Bridgeton Township 790 0 0% 1,234 0 0% 3 0 0%
Bristol Borough 4,024 0 0% 9,861 0 0% 19 0 0%
Bristol Township 20,102 0 0% 54,369 0 0% 62 0 0%
Buckingham Township 8,367 594 7% 20,847 1,710 8% 22 5 23%
Chalfont Borough 1,788 0 0% 4,253 0 0% 8 0 0%
Doylestown Borough 3,486 0 0% 8,300 0 0% 23 0 0%
Doylestown Township 6,807 0 0% 17,971 0 0% 30 0 0%
Dublin Borough 741 0 0% 2,177 0 0% 4 0 0%

Durham Township 656 218 33% 1,094 389 36% 1 1 100%
East Rockhill Township 2,652 0 0% 5,819 0 0% 9 0 0%
Falls Township 11,954 0 0% 34,672 0 0% 62 0 0%
Haycock Township 1,232 0 0% 2,201 0 0% 2 0 0%
Hilltown Township 6,428 0 0% 16,395 0 0% 13 0 0%
Hulmeville Borough 410 0 0% 982 0 0% 3 0 0%
Ivyland Borough 359 0 0% 955 0 0% 0 0%
Langhorne Borough 568 0 0% 1,643 0 0% 4 0 0%
Langhorne Manor Borough 349 0 0% 1,496 0 0% 4 0 0%
Lower Makefield Township 13,771 0 0% 33,224 0 0% 29 0 0%
Lower Southampton Township 8,340 0 0% 20,487 0 0% 23 0 0%
Middletown Township 17,420 0 0% 45,967 0 0% 52 0 0%
Milford Township 4,430 0 0% 10,238 0 0% 12 0 0%
Morrisville Borough 3,241 0 0% 9,809 0 0% 13 0 0%
New Britain Borough 1,151 0 0% 2,836 0 0% 9 0 0%
New Britain Township 4,937 0 0% 12,223 0 0% 15 0 0%
New Hope Borough 1,446 0 0% 2,612 0 0% 8 0 0%
Newtown Borough 1,054 0 0% 2,268 0 0% 3 0 0%
Newtown Township 8,544 0 0% 19,904 0 0% 31 0 0%
Nockamixon Township 1,827 0 0% 3,379 0 0% 8 0 0%
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Northampton Township 15,081 0 0% 39,915 0 0% 37 0 0%
Penndel Borough 743 0 0% 2,515 0 0% 5 0 0%
Perkasie Borough 3,546 0 0% 9,120 0 0% 8 0 0%
Plumstead Township 5,957 0 0% 14,038 0 0% 25 0 0%
Quakertown Borough 3,259 0 0% 9,359 0 0% 22 0 0%
Richland Township 6,621 0 0% 13,858 0 0% 11 0 0%
Richlandtown Borough 447 0 0% 1,353 0 0% 3 0 0%
Riegelsville Borough 465 4 1% 847 0 0% 2 0 0%
Sellersville Borough 1,914 0 0% 4,567 0 0% 6 0 0%
Silverdale Borough 337 0 0% 805 0 0% 3 0 0%
Solebury Township 4,322 447 10% 8,708 1,425 16% 11 4 36%
Springfield Township 2,719 315 12% 5,172 500 10% 8 1 13%
Telford Borough 763 0 0% 2,199 0 0% 1 0 0%
Tinicum Township 2,352 0 0% 3,818 0 0% 10 0 0%
Trumbauersville Borough 386 0 0% 883 0 0% 4 0 0%
Tullytown Borough 900 0 0% 2,268 0 0% 0 0%
Upper Makefield Township 3,775 0 0% 8,861 0 0% 9 0 0%
Upper Southampton Township 6,233 0 0% 15,269 0 0% 24 0 0%
Warminster Township 13,677 0 0% 33,603 0 0% 40 0 0%
Warrington Township 9,377 0 0% 25,639 0 0% 26 0 0%
Warwick Township 6,284 0 0% 14,851 0 0% 16 0 0%
West Rockhill Township 2,502 0 0% 5,446 0 0% 14 0 0%
Wrightstown Township 1,497 0 0% 3,286 0 0% 5 0 0%
Yardley Borough 1,350 0 0% 2,605 0 0% 6 0 0%
Total 256,893 1,578 1% 646,538 4,024 1% 860 1 1%

Table 4.4.11-3 Structures by Land Use Subsidence Vulnerability in Bucks County (Bucks County GIS, 2024)

Municipality

Agriculture
Commercial
Military
Recreation
Residential
Undeveloped
Wooded
Grand Total

A ©o o o o o EIELE TS

Bedminster Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Bensalem Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Bridgeton Township 0 0 0 0 0 0 0 0 0 0 0 0 0

Bristol Borough 0 0 0 0 0 0 0 0 0 0 0 0 0
Bristol Township 0 0 0 0 0 0 0 0 0 0 0 0 0
Buckingham Township 50 109 0 5 0 0 6 377 4 5 0 34 594
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Doylestown Borough
Doylestown Township

Dublin Borough
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East Rockhill Township
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Hilltown Township
Hulmeville Borough
Ivyland Borough
Langhorne Borough
Langhorne Manor Borough

Lower Makefield Township

Lower Southampton Township
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Morrisville Borough
New Britain Borough
New Britain Township
New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
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Plumstead Township
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Tullytown Borough

Upper Makefield Township

Upper Southampton Township

Warminster Township

Warrington Township

Warwick Township

West Rockhill Township

Wrightstown Township

Yardley Borough

1,578

77

1,157 5 20

8

17

152

124

Total
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4.4.12 Tornado, Windstorm

A tornado is a narrow, violently rotating column of air that extends from a thunderstorm to the
ground (NOAA NSSL, 2022b). The impact of tornadoes or windstorms is ultimately dependent
on the population or amount of property (i.e., buildings, infrastructure, agricultural land, etc.)
present in the area where they occur. Tornado events are often so severe that property loss or
human fatality is typically inevitable if evacuation or proper construction standards are not
implemented.

4.4.12.1 Location and Extent

Tornadoes and potentially damaging high winds occur throughout Pennsylvania. Tornados and high winds may be
experienced at any location in Bucks County. A tornado, a violently rotating funnel-like vortex, is an extraordinary
feature of severe thunderstorms. A condensation funnel does not need to reach the ground for a tornado to be
present; a debris cloud beneath a thunderstorm is all that is needed to confirm the presence of a tornado, even in
the total absence of a funnel. While the extent of tornado damage is usually localized, the extreme winds of this
vortex can be among the most destructive on earth when they move through populated, developed areas.

Tornadoes can occur at any time during the day or night but are most frequent during late afternoon into early
evening, the warmest hours of the day. May to August is the most likely time for tornadoes to occur in Pennsylvania.
Tornado movement is characterized in two ways: direction and speed of the spinning winds and forward movement
of the tornado/storm track. Rotational wind speeds of the vortex can range from 100 mph to more than 250 mph. In
addition, the speed of forward motion can be zero to 45 or 50 mph. The forward motion of the tornado path can be a
few hundred yards or several hundred miles in length. The width of tornadoes can vary greatly but generally range in
size from less than 100 feet to over a mile in width. Some tornadoes never touch the ground and are short-lived,
while others may touch the ground several times. Straight-line winds often accompany tornadoes and are caused
by the movement of air from areas of higher pressure to areas of lower pressure — the greater the difference in
pressure, the stronger the winds. Windstorms are generally defined as sustained wind speeds of 40 mph or greater
lasting for one hour or longer, or winds of 58 mph or greater for any duration.

4.4.12.2 Range of Magnitude

The destruction caused by tornadoes ranges from light to inconceivable depending on the intensity, size, and
duration of the storm. Typically, tornadoes cause the greatest damage to structures of light construction such as
manufactured homes. The impact of tornado hazards is ultimately dependent on the population or amount of
property present in the area in which the tornado occurs. Tornado events are often so severe that property loss or
human fatality is typically inevitable if evacuation or proper construction standards are not implemented. The
enhanced Fujita Tornado Scale (or the —EF-Scale) classifies U.S. tornadoes into six intensity categories, named EFO0
to EF5, based upon the estimated maximum winds occurring within the funnel. The EF-Scale has subsequently
become the definitive metric for estimating wind speeds within tornadoes based upon the damage done to buildings
and structures.

Since 2007 the EF Scale has been used in the United States to describe the magnitude of tornadoes. Prior to 2007,
the Fujita Scale (F-Scale) was commonly used to describe magnitude. This scale is based on new information about
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the relationship between wind speed given miles per hour (mph) and corresponding damages. The EF Scale
categorized tornadoes from EFO to EF5 with EFO being the most commonly occurring type of tornado. The switch
from the F-Scale to the EF Scale was made because the EF scale allows the ranges of windspeed in each category
to be more accurate, and it considers more variables than the F-Scale. The strongest tornado recorded in Bucks
County has been an EF3 tornado in July 2021. Table 4.4.12-1 lists the relationship between the EF- and F- Scales.
The types of damage that can be expected with each category of tornado are described in Table 4.4.12-2.

Table 4.4.12-1 Enhanced Fujita Scale (EF-Scale) categories with associated wind speeds

Fujita Scale Enhanced Fujita Scale

F Number 3-Second Gust (mph) EF Number 3-Second Gust (mph)
0 45-78 0 65-85
1 79117 1 86-110
2 118-161 2 111-135
3 162-209 3 136-165
4 210-261 4 166-200
5 262-317 5 Over 200

Table 4.4.12-2 Expected Tornado Damages

m Examples olf Possible Damage

0 Light damage. Some damage to chimneys; broken tree branches; shallow-rooted trees pushed over; damage to
sign boards.
1 Moderate damage. Surface peeled off roofs; manufactured homes pushed off foundations or overturned; moving

autos pushed off roads.

2 Considerable damage. Roofs torn off frame houses; manufactured homes demolished; boxcars pushed over;
large trees snapped or uprooted; light-object missiles generated.

3 Severe damage. Roofs and some walls torn off well-constructed houses; trains overturned; most trees in forest
uprooted; cars lifted off ground and thrown.

4 Devastating damage. Well-constructed houses leveled; structures with weak foundations blown off some
distance; cars thrown, and large missiles generated.

Catastrophic damage. Well-built houses swept completely away, leaving only the slab foundations.

Figure 4.4.6-1 in the Hurricane, Tropical Storm, and Nor’easter hazard profile shows wind speed zones developed by
the American Society of Civil Engineers based on information including 40 years of tornado history and over 100
years of hurricane history. It identifies wind speeds that could occur across the United States to be used as the basis
for design and evaluation of the structural integrity of shelters and critical facilities. Bucks County falls in Zone I,
which is classified as a 160-mph wind zone. This means designing wind speeds for shelters and critical facilities
should be able to withstand a three second gust of up to 160 mph, regardless of whether the gust is the result of a
tornado, hurricane, tropical storm, or windstorm event. In Bucks County, the jurisdictions have all adopted the
Pennsylvania Uniform Construction Code, which includes the International Building Code (IBC) that requires all new
residential and commercial structures to be designed to a 90-mph wind speed. The potential impacts of a tornado
or windstorm on community lifelines are listed in Table 4.4.12-3.
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Table 4.4.12-3 Most Likely Lifelines impacted by Tornadoes or Windstorms

. felines . Nots |

Government officials, including police and fire, will be needed for community safety due to
potential harm from tornadoes, high winds, and associated weather conditions.

Tornadoes and windstorms cause significant damage to agricultural operations and structures.
This can cause downstream impacts to food systems.

Energy supplies may be directly damaged by a tornado or windstorm. This could impact response
and recovery.

Material storage facilities and operations may be damaged due to significant damage from
tornadoes and windstorms.

4.4.12.3 Previous Occurrence

The most impactful tornado recorded in Bucks County was an F2 in July 1984 when 12 people were injured, and
livestock were killed. Most injuries were a result of flying debris; however, three people were injured due to their
automobile being picked up and thrown into a pond. Several houses and farm buildings were demolished. Four
vehicles were totaled, with 40 more withstanding varying degrees of damage. Tornado magnitudes in Bucks County
have never exceeded F2/EF2. F2/EF2 tornados have touched down in 1962, 1973, 2020, and 2021. The most recent
tornado that moved through the County in 2020 reached wind speeds of up to 115 mph and traveled 20 miles through
the County. Roofs were blown off buildings, trees were uprooted or snapped, cars were thrown around, siding was
torn from homes and Doylestown Hospital and the associated Children’s Village were hit (noted previously)
(Seymour, 2020). Also, at least one home was moved from its foundation. Table 4.3.12-3 below summarizes previous
tornado events in Bucks County. There have been three documented tornadoes since the 2021 HMP, but they caused
no damage, no injuries, and no fatalities.

Table 4.4.12-4 Previous Tornado Events Between 1950 and 2025 in Bucks County (NOAA NCEI, 2026).

Countywide 8/29/1950 $2,500
Countywide 9/3/1961 F1 0 0 $25,000
Countywide 5/24/1962 F2 0 0 $25,000
Countywide 6/29/1973 F2 0 0 $25,000
Countywide 7/13/1975 F1 0 0 $25,000
Countywide 6/29/1982 F1 0 0 $25,000
Countywide 3/21/1983 F1 0 0 $25,000
Countywide 8/29/1983 F1 0 0 $25,000
Countywide 4/5/1984 F1 0 0 $25,000
Countywide 11/16/1989 FO 0 0 $2,500,000
Countywide 11/16/1989 F1 0 1 $2,500,000
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Countywide 7/5/1990 $250,000
Countywide 1/14/1992 F1 0 0 $0
Countywide 7/31/1992 F1 0 0 $2,500
Neshaminy 9/27/1993 F1 0 0 $5,000,000
Hilltown 6/6/1994 F1 0 0 $50,000
Silverdale 9/11/1997 Fo 0 0 $5,000
Ottsville 5/19/2019 EF1 0 0 $0
Wismer 7/29/2021 EF2 0 6 $0
New Hope 7/29/2021 EF2 0 6 $0
Belmont Hills 7/29/2021 EF1 0 0 $0
Telford 8/18/2021 EF2 0 0 $0
Edison 9/1/2021 EF3 0 0 $0
Buckmanville 9/1/2021 EF1 0 0 $0
West Bristol 9/1/2021 EF1 0 0 $0
Blooming Glen 3/31/2022 EF1 0 0 $0
Penns Park 4/1/2023 EF1 0 0 $0

In addition to tornados, high winds moving in a straight line are the movement of air from areas of higher pressure to
areas of lower pressure. As the difference in pressure increases, the strength and speed of the winds increase. Many
of the wind events that have occurred in Bucks County have been part of a thunderstorm event. Since 2000 there
have been six days of wind above 50 knots. No damage or injuries were reported on any of these days.
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Figure 4.4.12-1 Tornado Tracks in Bucks County
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4.4.12.4 Potential for Future Occurrence

Twenty-three tornadoes were reported for Bucks County for the entire 1950-2025 period in NCEI. his means that the
annual probability of being in the path of a tornado in the county is relatively small. While the chance of being hit by
a tornado is small, the damage that results when the tornado arrives can be devastating. Most of Pennsylvania is
susceptible to tornadoes of a magnitude of, at most an, EF-3. It can be assumed that future tornadoes will be similar
in nature to those that have affected the county in the past.

The county experiences strong winds on frequent basis, and when those winds strike, it can result in significant
property damage, trees down, and utility outages. More windstorms have been seen in the central Pennsylvania
region, so it is possible that an increasing number of these events will be seen in the county. The probability of
tornadoes and windstorms in Bucks County can be considered likely as defined by the Risk Methodology probability
criteria (see Table 4.4-1).

Climate models project atmospheric conditions conducive to severe thunderstorms, tornadoes, and hail and wind
will become more likely, but those events may not actually become more frequent themselves (Kossin et al. 2017).
Projecting tornado activity based on more conducive conditions is difficult, as less than 10% of severe
thunderstorms even produce tornadoes (Treisman, 2021). Therefore, the impact of climate change on this hazard’s
occurrence and intensity is unknown. The probability of tornadoes and windstorms in Bucks County can be
considered probable as defined by the Risk Factor Methodology probability criteria (see Table 4.6-1).

4.4.12.5 Vulnerability Assessment

For tornadoes or high winds, aged and dilapidated structures or structures not built to applicable building codes are
more susceptible to damage. Manufactured homes and campgrounds are especially susceptible to damage due to
tornado or high wind. Strong winds can rip roofs off of any dilapidated structures and overturn manufactured homes.
Past experience with tornadoes in Bucks County shows that death and injury are indeed possibilities. Vulnerability
to the effects of a tornado or high wind is somewhat dependent upon the age of a structure because as building
codes become more stringent, buildings are capable of enduring greater wind forces.

In Bucks County, high winds occur annually. The most common detrimental effects are interruptions in power supply
and communications services due to downed wires and blocked roadways due to downed trees. Most severe power
failures or outages are regional events. With the loss of power, electrical-powered equipment and systems will not
be operational. Examples include lighting, HVAC and ancillary support equipment, communication systems,
ventilation system, refrigerators, sterilizers, and medical equipment. This can cause food spoilage, loss of heat or
air conditions, basement flooding (sump pump failure), lack of light, loss of water (well pump failure), lack of phone
service, or lack of internet. While it is most often a short-term nuisance rather than a catastrophic hazard, utility
interruptions can cause challenges for communications and response, particularly in more rural areas of the county.
A worst-case scenario for utility interruption in Bucks County would involve a power outage during winter snow or
ice storms, which have the potential to cause power outages for prolonged periods of time.

High winds often occur during hurricanes, tropical storms, and nor’easters. Information about potential annualized
losses due to hurricane winds can be found in Section 4.3.6.
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All structures and infrastructure might be exposed to the effects of a tornado or other high winds. Depending upon
the severity of a tornado or high wind, any existing structures might be damaged to some extent. Any future
structures might be exposed to tornados or high winds as this hazard does not occur in specific locations. However,
future buildings will be somewhat protected from the effects of tornado or high wind as they will meet the most
current State building code requirements for bracing and roof design.

Manufactured housing (i.e. manufactured homes or trailers) is particularly vulnerable to high winds and tornadoes.
The U.S. Census Bureau defines manufactured homes as “movable dwellings, eight feet or wider and 40 feet or
longer, design to be towed on its own chassis, with transportation gear integral to the unit when it leaves the factory,
and without need of a permanent foundation (US Census, 2019).” They can include multi-wide and expandable
manufactured homes but exclude travel trailers, motor homes, and modular housing. Due to their lightweight and
often unanchored design, manufactured housing is extremely vulnerable to high winds and will generally sustain the
most damage.

Table 4.4.12-6 below lists the number of manufactured housing units per municipality in Bucks County. Richland
Township, Falls Township, Bensalem Township, and Buckingham Township have the most manufactured homes.

Table 4.4.12-5 Estimated Manufactured Homes Per Municipality (Bucks County GIS, 2024).

Percent of Structures that
are Manufactured Homes

Municipality Total Structures Manufactured Homes

Bedminster Township 3,278 7 0%
Bensalem Township 22,234 499 2%
Bridgeton Township 790 23 3%
Bristol Borough 4,024 0 0%
Bristol Township 20,102 11 0%
Buckingham Township 8,367 74 1%
Chalfont Borough 1,788 0 0%
Doylestown Borough 3,486 0 0%
Doylestown Township 6,807 103 2%
Dublin Borough 741 0 0%
Durham Township 656 5 1%
East Rockhill Township 2,652 12 0%
Falls Township 11,954 928 8%
Haycock Township 1,232 12 1%
Hilltown Township 6,428 129 2%
Hulmeville Borough 410 0 0%
Ivyland Borough 359 0 0%
Langhorne Borough 568 0 0%
Langhorne Manor Borough 349 0 0%
Lower Makefield Township 13,771 0 0%
Lower Southampton Township 8,340 238 3%

Middletown Township 17,420 1 0%
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Percent of Structures that
are Manufactured Homes

Municipality Total Structures Manufactured Homes

Milford Township 4,430 70 2%
Morrisville Borough 3,241 0 0%
New Britain Borough 1,151 1 0%

New Britain Township 4,937 1 0%
New Hope Borough 1,446 0 0%
Newtown Borough 1,054 0 0%
Newtown Township 8,544 0 0%

Nockamixon Township 1,827 20 1%

Northampton Township 15,081 2 0%

Penndel Borough 743 0 0%

Perkasie Borough 3,546 0 0%
Plumstead Township 5,957 6 0%

Quakertown Borough 3,259 0 0%
Richland Township 6,621 530 8%
Richlandtown Borough 447 0 0%
Riegelsville Borough 465 0 0%
Sellersville Borough 1,914 0 0%
Silverdale Borough 337 0 0%
Solebury Township 4,322 0 0%
Springfield Township 2,719 25 1%
Telford Borough 763 0 0%
Tinicum Township 2,352 13 1%
Trumbauersville Borough 386 0 0%
Tullytown Borough 900 6 1%
Upper Makefield Township 3,775 0 0%
Upper Southampton Township 6,233 0 0%
Warminster Township 13,677 0 0%
Warrington Township 9,377 0 0%
Warwick Township 6,284 0 0%
West Rockhill Township 2,502 60 2%
Wrightstown Township 1,497 0 0%
Yardley Borough 1,350 0 0%
Total 256,893 2,776 1%

Environmental impacts from tornadoes can include debris in streams, wetlands, and other sensitive environmental
features. Tree damage is commonly seen after high wind events. Hazardous material facilities should meet design
requirements for the wind zones identified in Figure 4.3.6-1 in order to prevent release of hazardous materials into
the environment.
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Table 4.4.12-6 Expected Annual Losses to Windstorm by Census Tract (FEMA NRI, 2026)

42017100102 Bensalem Township $30,490.72 Relatively Moderate
42017100103 Bensalem Township $24,325.40 Relatively Moderate
42017100104 Bensalem Township $25,905.75 Relatively Moderate
42017100105 Bensalem Township $21,395.45 Relatively Moderate
42017100201 Bensalem Township $23,443.27 Relatively Moderate
42017100206 Bensalem Township $12,496.12 Relatively Low
42017100207 Bensalem Township $5,842.56 Relatively Low
42017100208 Bensalem Township $13,736.37 Relatively Low
42017100209 Bensalem Township

42017100210 Bensalem Township $14,775.29 Relatively Low
42017100211 Bensalem Township $34,857.48 Relatively Moderate
42017100212 Bensalem Township $17,400.46 Relatively Low
42017100213 Bensalem Township $10,833.01 Relatively Low
42017100214 Bensalem Township $20,171.97 Relatively Moderate
42017100302 Bristol Township $14,870.61 Relatively Low
42017100303 Bristol Township $21,570.95 Relatively Moderate
42017100304 Bristol Township $17,829.50 Relatively Low
42017100306 Bristol Township $15,420.92 Relatively Low
42017100307 Bristol Township $7,978.92 Relatively Low
42017100401 Bristol Township $14,414.96 Relatively Low
42017100402 Bristol Township $30,844.29 Relatively Moderate
42017100403 Bristol Township $23,603.51 Relatively Moderate
42017100404 Bristol Township $16,583.13 Relatively Low
42017100406 Bristol Township $31,954.07 Relatively Moderate
42017100407 Bristol Township $21,342.27 Relatively Moderate
42017100408 Bristol Township $17,860.58 Relatively Low
42017100500 Bristol Borough $25,652.07 Relatively Moderate
42017100600 Bristol Borough $48,658.00 Relatively Moderate
42017100700 Bristol Borough $42,226.19 Relatively Moderate
42017100803 Middletown Township $24,051.83 Relatively Moderate
42017100804 Middletown Township $15,104.70 Relatively Low
42017100805 Middletown Township $39,650.21 Relatively Moderate
42017100807 Middletown Township $47,294.54 Relatively Moderate
42017100808 Middletown Township $29,639.47 Relatively Moderate
42017100809 Middletown Township $12,565.33 Relatively Low
42017100811 Middletown Township $17,653.68 Relatively Low
42017100900 Middletown Township $22,842.52 Relatively Moderate
42017101100 Penndel Borough $43,582.64 Relatively Moderate
42017101401 Lower Southampton Township $10,257.67 Relatively Low
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42017101403 Lower Southampton Township $23,737.69 Relatively Moderate
42017101404 Lower Southampton Township $12,831.25 Relatively Low
42017101405 Lower Southampton Township $19,896.69 Relatively Moderate
42017101503 Upper Southampton Township $35,621.79 Relatively Moderate
42017101504 Upper Southampton Township $15,005.85 Relatively Low
42017101505 Upper Southampton Township $21,110.13 Relatively Moderate
42017101506 Upper Southampton Township $8,017.70 Relatively Low
42017101603 Warminster Township $29,277.45 Relatively Moderate
42017101605 Warminster Township $21,421.51 Relatively Moderate
42017101607 Warminster Township $16,164.04 Relatively Low
42017101609 Warminster Township $4,419.25 Relatively Low
42017101610 Warminster Township $31,681.04 Relatively Moderate
42017101611 Warminster Township $24,384.11 Relatively Moderate
42017101802 Warrington Township $10,146.00 Relatively Low
42017101803 Warrington Township

42017101805 Warrington Township $12,248.59 Relatively Low
42017101807 Warrington Township $15,364.11 Relatively Low
42017101808 Warrington Township $17,971.99 Relatively Low
42017101809 Warrington Township $57,095.59 Relatively High
42017101810 Warrington Township $14,219.02 Relatively Low
42017101900 Chalfont Borough $30,618.90 Relatively Moderate
42017102002 New Britain Township $33,733.95 Relatively Moderate
42017102003 New Britain Township $19,338.14 Relatively Moderate
42017102004 New Britain Township $16,258.41 Relatively Low
42017102102 Hilltown Township $19,804.28 Relatively Moderate
42017102104 Hilltown Township $23,017.01 Relatively Moderate
42017102300 East Rockhill Township $32,141.94 Relatively Moderate
42017102401 Perkasie Borough $27,030.20 Relatively Moderate
42017102402 Perkasie Borough $42,150.93 Relatively Moderate
42017102500 Sellersville Borough, West Rockhill Township $29,690.55 Relatively Moderate
42017102600 Telford Borough $29,436.24 Relatively Moderate
42017102700 West Rockhill Township $37,311.01 Relatively Moderate
42017102801 Milford Township $16,468.66 Relatively Low
42017103101 Quakertown Borough $35,193.73 Relatively Moderate
42017103102 Quakertown Borough $9,918.92 Relatively Low
42017103103 Quakertown Borough $30,017.88 Relatively Moderate
42017103300 Haycock Township $28,432.24 Relatively Moderate
42017103400 Springfield Township $19,082.72 Relatively Moderate
42017103700 Nockamixon Township $17,629.87 Relatively Low
42017103800 Bridgeton Township $12,835.17 Relatively Low
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42017103900 Tinicum Township $13,659.30 Relatively Low

42017104000 Bedminster Township $18,310.22 Relatively Low

42017104100 Dublin Borough $32,051.98 Relatively Moderate
42017104201 Plumstead Township $44,864.24 Relatively Moderate
42017104203 Plumstead Township $25,978.94 Relatively Moderate
42017104204 Plumstead Township $46,210.53 Relatively Moderate
42017104301 Solebury Township $14,466.59 Relatively Low

42017104303 Solebury Township $28,465.05 Relatively Moderate
42017104304 Solebury Township $18,615.83 Relatively Moderate
42017104400 New Hope Borough $31,055.86 Relatively Moderate
42017104502 Buckingham Township $32,383.82 Relatively Moderate
42017104503 Buckingham Township $27,811.77 Relatively Moderate
42017104505 Buckingham Township $16,852.77 Relatively Low

42017104506 Buckingham Township $25,178.53 Relatively Moderate
42017104601 Doylestown Township $16,207.68 Relatively Low

42017104603 Doylestown Township $21,083.74 Relatively Moderate
42017104604 Doylestown Township $19,051.03 Relatively Moderate
42017104701 Doylestown Borough, Doylestown Township $22,469.52 Relatively Moderate
42017104702 Doylestown Borough $14,307.36 Relatively Low

42017104703 Doylestown Borough $18,762.95 Relatively Moderate
42017104800 New Britain Borough $33,705.52 Relatively Moderate
42017104901 Warwick Township $22,687.83 Relatively Moderate
42017104902 Warwick Township $32,706.88 Relatively Moderate
42017105003 Northampton Township $28,030.72 Relatively Moderate
42017105004 Northampton Township $18,195.23 Relatively Low

42017105006 Northampton Township $23,530.56 Relatively Moderate
42017105008 Northampton Township $32,568.92 Relatively Moderate
42017105009 Northampton Township $28,559.05 Relatively Moderate
42017105010 Northampton Township $36,897.42 Relatively Moderate
42017105011 Northampton Township $12,045.57 Relatively Low

42017105012 Northampton Township $27,760.10 Relatively Moderate
42017105013 Northampton Township $14,279.01 Relatively Low

42017105100 Wrightstown Township $14,273.99 Relatively Low

42017105202 Newtown Township $35,348.09 Relatively Moderate
42017105203 Newtown Township $29,720.06 Relatively Moderate
42017105206 Newtown Township $21,180.70 Relatively Moderate
42017105207 Newtown Township $25,526.73 Relatively Moderate
42017105208 Newtown Township $21,882.04 Relatively Moderate
42017105300 Newtown Borough $41,592.76 Relatively Moderate
42017105401 Upper Makefield Township $14,678.44 Relatively Low
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42017105402 Upper Makefield Township $22,763.31 Relatively Moderate
42017105505 Lower Makefield Township $29,310.18 Relatively Moderate
42017105506 Lower Makefield Township $19,820.38 Relatively Moderate
42017105507 Lower Makefield Township $26,605.20 Relatively Moderate
42017105508 Lower Makefield Township $33,416.30 Relatively Moderate
42017105509 Lower Makefield Township $20,798.65 Relatively Moderate
42017105510 Lower Makefield Township $23,436.73 Relatively Moderate
42017105511 Lower Makefield Township $14,566.94 Relatively Low
42017105600 Yardley Borough $18,074.62 Relatively Low
42017105702 Morrisville Borough $16,040.55 Relatively Low
42017105704 Morrisville Borough, Falls Township $31,909.77 Relatively Moderate
42017105801 Falls Township $33,753.00 Relatively Moderate
42017105805 Falls Township $27,103.91 Relatively Moderate
42017105807 Falls Township $30,626.18 Relatively Moderate
42017105808 Falls Township $26,946.47 Relatively Moderate
42017105809 Falls Township $13,063.84 Relatively Low
42017105810 Falls Township $21,609.95 Relatively Moderate
42017105811 Falls Township $13,743.74 Relatively Low
42017105812 Falls Township $39,515.75 Relatively Moderate
42017105900 Tullytown Borough $17,494.13 Relatively Low
42017106000 Middletown Township, Hulmeville Borough $34,917.95 Relatively Moderate
42017106100 Langhorne Manor Borough, Langhorne Borough $8,686.42 Relatively Low
42017106201 Warminster Township $21,583.97 Relatively Moderate
42017106202 Warminster Township, lvyland Borough $24,127.32 Relatively Moderate
42017106300 Hilltown Township, Silverdale Borough $23,054.37 Relatively Moderate
42017106401 Richland Township $11,375.41 Relatively Low
42017106402 Milford Township, Trumbauersville Borough $38,365.55 Relatively Moderate
42017106500 Richland Township, Richlandtown Borough $20,543.56 Relatively Moderate
42017106600 Durham Township, Riegelsville Borough $12,844.26 Relatively Low
42017980000 Falls Township $13,377.59 Relatively Low
TOTAL $3,462,284.25

Table 4.4.12-8 below shows the Expected Annual Losses to Tornado for each census tract in the county according
to FEMA’s National Risk Index (NRI).
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Table 4.4.12-7 Expected Annual Losses to Tornado by Census Tract (FEMA NRI, 2026)

Rating

42017100102
42017100103
42017100104
42017100105
42017100201
42017100206
42017100207
42017100208
42017100209
42017100210
42017100211
42017100212
42017100213
42017100214
42017100302
42017100303
42017100304
42017100306
42017100307
42017100401
42017100402
42017100403
42017100404
42017100406
42017100407
42017100408
42017100500
42017100600
42017100700
42017100803
42017100804
42017100805
42017100807
42017100808
42017100809
42017100811
42017100900
42017101100

Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Borough
Bristol Borough
Bristol Borough
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township
Middletown Township

Penndel Borough

$87,645.22
$69,439.13
$73,164.05
$57,478.66
$78,558.16
$36,454.94
$15,602.67
$45,378.87

$41,240.16
$104,423.80
$48,730.56
$32,523.69
$55,628.43
$44,202.17
$64,520.74
$50,395.71
$42,457.41
$24,393.32
$42,866.86
$102,626.60
$70,967.95
$51,375.44
$102,128.21
$61,483.18
$58,271.93
$78,431.44
$142,360.41
$123,716.14
$77,466.44
$47,706.25
$113,005.42
$140,131.37
$89,846.41
$33,704.46
$47,673.19
$62,566.62
$128,397.26

Relatively Moderate
Relatively Low
Relatively Moderate
Relatively Low
Relatively Moderate
Relatively Low
Very Low

Relatively Low

Relatively Low
Relatively Moderate
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Low
Relatively Moderate
Relatively Moderate
Relatively Low
Relatively Moderate
Relatively Low
Relatively Low
Relatively Moderate
Relatively Moderate
Relatively Moderate
Relatively Moderate
Relatively Low
Relatively Moderate
Relatively Moderate
Relatively Moderate
Relatively Low
Relatively Low
Relatively Low

Relatively Moderate
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Rating

42017101401 Lower Southampton Township $28,483.26 Relatively Low
42017101403 Lower Southampton Township $65,393.69 Relatively Low
42017101404 Lower Southampton Township $37,734.53 Relatively Low
42017101405 Lower Southampton Township $60,640.36 Relatively Low
42017101503 Upper Southampton Township $107,690.12 Relatively Moderate
42017101504 Upper Southampton Township $49,325.07 Relatively Low
42017101505 Upper Southampton Township $56,423.96 Relatively Low
42017101506 Upper Southampton Township $31,315.22 Relatively Low
42017101603 Warminster Township $84,152.15 Relatively Moderate
42017101605 Warminster Township $66,625.09 Relatively Low
42017101607 Warminster Township $47,523.27 Relatively Low
42017101609 Warminster Township $12,089.24 Very Low
42017101610 Warminster Township $98,151.53 Relatively Moderate
42017101611 Warminster Township $66,152.03 Relatively Low
42017101802 Warrington Township $32,623.06 Relatively Low
42017101803 Warrington Township

42017101805 Warrington Township $36,228.78 Relatively Low
42017101807 Warrington Township $44,118.04 Relatively Low
42017101808 Warrington Township $56,077.39 Relatively Low
42017101809 Warrington Township $175,926.64 Relatively Moderate
42017101810 Warrington Township $41,018.29 Relatively Low
42017101900 Chalfont Borough $94,482.28 Relatively Moderate
42017102002 New Britain Township $101,159.12 Relatively Moderate
42017102003 New Britain Township $55,198.66 Relatively Low
42017102004 New Britain Township $46,861.47 Relatively Low
42017102102 Hilltown Township $63,055.72 Relatively Low
42017102104 Hilltown Township $63,533.79 Relatively Low
42017102300 East Rockhill Township $98,786.95 Relatively Moderate
42017102401 Perkasie Borough $87,026.69 Relatively Moderate
42017102402 Perkasie Borough $128,544.63 Relatively Moderate
42017102500 Sellersville Borough, West Rockhill Township $91,158.49 Relatively Moderate
42017102600 Telford Borough $78,760.50 Relatively Moderate
42017102700 West Rockhill Township $111,991.69 Relatively Moderate
42017102801 Milford Township $45,552.85 Relatively Low
42017103101 Quakertown Borough $107,509.03 Relatively Moderate
42017103102 Quakertown Borough $28,063.23 Relatively Low
42017103103 Quakertown Borough $99,280.98 Relatively Moderate
42017103300 Haycock Township $88,812.06 Relatively Moderate
42017103400 Springfield Township $55,676.79 Relatively Low
42017103700 Nockamixon Township $55,009.56 Relatively Low

4.0-169



Rating

42017103800 Bridgeton Township $38,183.69 Relatively Low
42017103900 Tinicum Township $44,416.98 Relatively Low
42017104000 Bedminster Township $56,207.29 Relatively Low
42017104100 Dublin Borough $98,730.25 Relatively Moderate
42017104201 Plumstead Township $137,460.79 Relatively Moderate
42017104203 Plumstead Township $89,173.12 Relatively Moderate
42017104204 Plumstead Township $146,883.83 Relatively Moderate
42017104301 Solebury Township $46,399.31 Relatively Low
42017104303 Solebury Township $89,621.41 Relatively Moderate
42017104304 Solebury Township $60,937.35 Relatively Low
42017104400 New Hope Borough $101,491.40 Relatively Moderate
42017104502 Buckingham Township $105,415.04 Relatively Moderate
42017104503 Buckingham Township $93,659.73 Relatively Moderate
42017104505 Buckingham Township $52,743.83 Relatively Low
42017104506 Buckingham Township $78,638.31 Relatively Moderate
42017104601 Doylestown Township $51,070.64 Relatively Low
42017104603 Doylestown Township $66,873.79 Relatively Low
42017104604 Doylestown Township $62,146.05 Relatively Low
42017104701 Doylestown Borough, Doylestown Township $71,371.00 Relatively Moderate
42017104702 Doylestown Borough $46,020.81 Relatively Low
42017104703 Doylestown Borough $60,008.32 Relatively Low
42017104800 New Britain Borough $110,551.11 Relatively Moderate
42017104901 Warwick Township $69,922.00 Relatively Low
42017104902 Warwick Township $97,227.23 Relatively Moderate
42017105003 Northampton Township $94,551.70 Relatively Moderate
42017105004 Northampton Township $59,358.35 Relatively Low
42017105006 Northampton Township $74,126.41 Relatively Moderate
42017105008 Northampton Township $99,857.29 Relatively Moderate
42017105009 Northampton Township $78,994.59 Relatively Moderate
42017105010 Northampton Township $113,098.62 Relatively Moderate
42017105011 Northampton Township $35,205.85 Relatively Low
42017105012 Northampton Township $81,490.43 Relatively Moderate
42017105013 Northampton Township $42,949.31 Relatively Low
42017105100 Wrightstown Township $43,527.72 Relatively Low
42017105202 Newtown Township $105,804.23 Relatively Moderate
42017105203 Newtown Township $84,771.76 Relatively Moderate
42017105206 Newtown Township $51,079.71 Relatively Low
42017105207 Newtown Township $63,838.79 Relatively Low
42017105208 Newtown Township $67,074.09 Relatively Low
42017105300 Newtown Borough $101,705.54 Relatively Moderate
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Rating

42017105401 Upper Makefield Township $48,058.00 Relatively Low
42017105402 Upper Makefield Township $57,807.61 Relatively Low
42017105505 Lower Makefield Township $73,409.74 Relatively Moderate
42017105506 Lower Makefield Township $61,034.76 Relatively Low
42017105507 Lower Makefield Township $64,564.07 Relatively Low
42017105508 Lower Makefield Township $107,290.70 Relatively Moderate
42017105509 Lower Makefield Township $49,971.19 Relatively Low
42017105510 Lower Makefield Township $68,765.98 Relatively Low
42017105511 Lower Makefield Township $35,573.32 Relatively Low
42017105600 Yardley Borough $54,286.88 Relatively Low
42017105702 Morrisville Borough $37,396.90 Relatively Low
42017105704 Morrisville Borough, Falls Township $72,201.15 Relatively Moderate
42017105801 Falls Township $85,876.24 Relatively Moderate
42017105805 Falls Township $81,382.67 Relatively Moderate
42017105807 Falls Township $92,516.87 Relatively Moderate
42017105808 Falls Township $78,789.13 Relatively Moderate
42017105809 Falls Township $35,169.01 Relatively Low
42017105810 Falls Township $63,796.24 Relatively Low
42017105811 Falls Township $37,922.30 Relatively Low
42017105812 Falls Township $121,347.87 Relatively Moderate
42017105900 Tullytown Borough $49,583.19 Relatively Low
42017106000 Middletown Township, Hulmeville Borough $104,652.90 Relatively Moderate
42017106100 Langhorne Manor Borough, Langhorne Borough $23,664.97 Relatively Low
42017106201 Warminster Township $62,602.11 Relatively Low
42017106202 Warminster Township, lvyland Borough $67,310.71 Relatively Low
42017106300 Hilltown Township, Silverdale Borough $64,965.10 Relatively Low
42017106401 Richland Township $32,687.92 Relatively Low
42017106402 Milford Township, Trumbauersville Borough $120,831.23 Relatively Moderate
42017106500 Richland Township, Richlandtown Borough $64,345.34 Relatively Low
42017106600 Durham Township, Riegelsville Borough $37,547.91 Relatively Low
42017980000 Falls Township $40,394.45 Relatively Low
Total $10,313,453.53

4.4.12.6 Equity in Vulnerable Communities

Manufactured home communities, primarily mobile homes, are extremely at risk in the face of tornadoes and high-
speed winds. Additionally, households without vehicles, smartphones, or people with disabilities are also at higher
risk if evacuation becomes necessary as all these factors present significant barriers to active response times.
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4.4.13 Wildfire

A wildfire is an uncontrolled fire spreading through vegetative fuels, exposing and possibly
consuming structures. Wildfires often begin unnoticed and can spread quickly, creating dense
smoke clouds. A wildland fire is a wildfire in an area in which development is essentially
nonexistent, except for roads, railroads, power lines, and similar facilities. An urban-wildland
interface fire is a wildfire in a geographical area where structures and other human development
meet or intermingle with wildland or vegetative fuels.

4.4.13.1 Location and Extent

Wildfires can occur at any time of the year but are most likely to occur in the county during a drought. Wildland fires
in Pennsylvania can occur in fields, grass, and brush as well as in the forest itself. Under dry conditions or drought,
wildfires have the potential to burn forests as well as croplands. The greatest potential for wildfires is in the spring
months of March, April, and May, and, to a lesser extent, 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 also fuel for fires.

Any small fire in a wooded area, if not quickly detected and suppressed, can burn out of control. Most wildland fires
are caused by human carelessness, negligence, and ignorance. In 2017, debris burning accounted for the largest
number of wildfires, while incendiary causes accounted for the largest number of acres burned in Pennsylvania
(DCNR, 2018). However, some are precipitated by lightning strikes and in rare instances, spontaneous combustion.

Bucks County is generally urban in nature, consisting of large tracts of residential areas with commercial and
industrial sprinkled throughout the County. However, a wildfire could develop in any portion of the County. The most
high-risk areas of the County are at the forest-urban interface, where the potential for wildfire to spread to structures
is greatest.

4.4.13.2 Range of Magnitude

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

Vegetation loss is often an environmental concern with wildfires, but it typically is not a serious impact in that they
burn dead trees, leaves, and grasses to allow more open space for new and different types of vegetation to grow and
receive sunlight. Another positive effect of a wildfire is that it stimulates the growth of new shoots on trees and
shrubs and its heat can open pinecones and other seed pods. The most significant negative impact the potential for
severe erosion, silting of stream beds and reservoirs, and flooding due to ground-cover loss following a fire event.

In addition to the risk wildfires pose to the general public and property owners, the safety of firefighters is also a

concern. Although loss of life among firefighters does not occur often in Pennsylvania, it is always a risk. More
common firefighting injuries include falls, sprains, abrasions, or heat-related injuries such as dehydration. Response
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to wildfires also exposes emergency responders to the risk of motor vehicle accidents and can place them in remote
acres away from the communities that they are chartered to protect.
The potential impacts of wildfire on community lifelines are as follows:

Table 4.4.13-1 Most Likely Lifelines Impacted by Wildfire
. liflines . . Notes

Fire departments will need to respond and possibly recover where community safety is
threatened.

Wildlife directly threatens homes and potentially agricultural operations.

Potential serious injuries and fatalities may occur, which can stress health and medical
systems in large numbers.

4.4.13.3 Previous Occurrence

Sixty-one wildfire events were reported to the Pennsylvania Department of Conservation and Natural Resources
Bureau of Forestry between 2002 and 2013 in Bucks County. This number does not include wildfires that were not
reported to DCNR, that had no known location, or that were controlled solely by the volunteer fire departments in
the County. However, it is the most comprehensive list of wildfire occurrences available for this time period in Bucks
County. Table 4.3.13-2 lists the number of wildfire events and acres burned by municipality from 2002-2013.

Table 4.4.13-2 Number of wildfire events and acres burned in Bucks County from 2002-2013 (DCNR, 2014).

Municipality Number of Fires Acres Burned
Bedminster Township 1 1.2
Bridgeton Township 1 1.2
Bristol Township 2 16.1
Buckingham Township 1 1
Durham Township 1 0.3
East Rockhill Township 5 0.81
Haycock Township 6 6.1
Hilltown Township 1 0.75
Milford Township 4 10.66
Nockamixon Township 4 11.75
Plumstead Township 3 40
Quakertown Borough 1 0.01
Richland Township 8 5.8
Solebury Township 1 1.3
Springfield Township 21 20.86
West Rockhill Township 1 0.35
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Table 4.4.13-2 Number of wildfire events and acres burned in Bucks County from 2002-2013 (DCNR, 2014).

Municipality Number of Fires Acres Burned

Total 61 118.19
Of all of Bucks County’s jurisdictions, wildfires have been concentrated in fifteen: Bedminster Township, Bridgeton
Township, Bristol Township, Buckingham Township, Durham Township, East Rockhill Township, Haycock Township,
Hilltown Township, Milford Township, Nockamixon Township, Plumstead Township, Quakertown Borough, Richland
Township, Solebury Township, Springfield Township, and West Rockhill Township. Note the clustering of wildfire
events in the far northern portions of the County where brush, grassland, forested land, and park land abound. The
wildfires have ranged significantly in size; the largest fires burned more than 20 acres while the smallest only
consumed 0.01 acres.

Major parks and state gamelands within Bucks County could be a significant factor for wildfires. Notable among
these is Nockamixon State Park, which is over 5,000 acres in area. In addition, several of these parks include large
bodies of water which have multiple uses within the community. Therefore, fires within the forest can have severe
impacts on the well-being of residents and the local economy.

The DCNR Bureau of Forestry (BOF) no longer publicly reports wildfire incidents at the county or municipal level.
Open data is available for State Forest Districts; Bucks County lies in State Forest District 17 (William Penn). District
17 consists of nine counties: Berks, Bucks, Chester, Delaware, Lancaster, Lehigh, Montgomery, Northampton, and
Philadelphia. From 2014-2020, there were 526 wildfire events in District 17. This number does not include wildfires
that were not reported to DCNR or that were controlled solely by the volunteer fire departments in the County, but it
is the most current and comprehensive list of wildfire occurrences available for the region surrounding Bucks
County. Table 4.4.13-3 lists number of wildfire events and total area burned as reported to DCNR.

Table 4.4.13-3 List of Wildfire Events Reported in PA State Forest District 17 from 2014 to 2020 (DCNR-BOF,
2020).

Total # of Fires Total Area (Acres) % Total Fires % Total Area (Acres)
71

2014 123.5 8.2% 2.7%
2015 75 153.1 9.2% 3.7%
2016 49 133.3 5.7% 1.1%
2017 101 78.0 18.9% 4.7%
2018 66 451 9.6% 2.4%
2019 59 43.3 11.0% 6.2%
2020 105 89.4 7.0% 2.9%

Notes: % Total Fires and % Total area represent percentages of the entire state of Pennsylvania.

Figure 4.4.13 illustrates three fires originating within Bucks County between 2000 and 2024. The fires occurred on
4/23/2018, 2/25/202, and 4/30/2022 in Washington Crossing, Riegelsville, and Quakertown, respectively.
Additionally, a scan of news stories indicated that Bucks County experienced isolated brush fires in 2024. All of the
events were easily contained with minimal damage and no casualties.
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Figure 4.4.13-1 Wildfire Origins in Bucks County Between 2000 and 2024
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4.4.13.4 Potential for Future Occurrence

There have been over 500 wildfire events reported to the DCNR over the past six years. Previous events indicate that
wildfires will continue to occur yearly in Bucks County. Therefore, the probability of a wildfire is estimated to be more
than ninety percent in any given year and can be considered likely as defined by the Risk Factor Methodology
probability criteria (see Table 4.6-1). The likelihood of a fire attaining significant size and intensity is unpredictable
and highly dependent on environmental conditions and firefighting response.

Previous events indicate that wildfires will continue to occur yearly in Bucks County. The likelihood of a fire attaining
significant size and intensity is unpredictable and highly dependent on environmental conditions and firefighting
response. Therefore, the probability of a wildfire is estimated to be between 50 and 90 percent in any given year and
can be considered likely as defined by the Risk Factor Methodology probability criteria (see Table 4.6-1).

The CMRA Tool provides a county-level assessment report for wildfire, shown in Figure 4.4.13-2 below. The future
climate indicators for wildfire are precipitation and temperatures thresholds. According to CMRA, the days per year
with no precipitation are projected to increase slightly while the days with maximum temperatures above 90 degrees
Fahrenheit are expected to increase significantly. These projections show that the conditions in the future may make
wildfires more likely. Beyond changes in temperature and precipitation, future land use patterns can alter future
wildfire risk. If land in the wildland-urban interface is developed without adequate fire-resistant features and
designs, the number of wildfires may increase.
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Figure 4.4.13-2 Bucks County Wildfire Hazard Assessment Report (CRMA, 2025).
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4.4.13.5 Vulnerability Assessment

Wildfire hazard is defined based on conditions that affect wildfire ignition and/or behavior such as fuel, topography

and local weather. The FEMA NRI estimates wildfire may cause approximately $77,000 of damage in Bucks County.

All census tracts across the county have been given a relatively low, very low, or no expected annual losses rating.

This is notably less vulnerable than the 2021 HMP indicated, which is likely related to improvement in vulnerability

modeling related to wildfire risk. The county has areas of potential risk, but likely has the capability to contain

incidents as they occur.

Table 4.4.13-4 Expected Annual Losses to Wildfire by Census Tract (FEMA NRI, 2026)

42017100102
42017100103
42017100104
42017100105
42017100201
42017100206
42017100207
42017100208
42017100209
42017100210
42017100211
42017100212
42017100213
42017100214
42017100302
42017100303
42017100304
42017100306
42017100307
42017100401
42017100402
42017100403
42017100404
42017100406
42017100407
42017100408
42017100500
42017100600
42017100700
42017100803

Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bensalem Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Township
Bristol Borough
Bristol Borough
Bristol Borough
Middletown Township

$2,027.30
$8.33
$73.31
$62.61
$3,892.09
$155.12
$3.90
$181.01

$30.95
$614.20
$202.68
$362.83
$3,830.17
$2,042.96
$247.10
$29.41
$435.18
$54.24
$118.83
$250.63
$2,712.27
$0.00
$783.01
$3,354.85
$0.00
$55.10
$930.05
$1,100.76
$1,165.58

Relatively Low
Very Low
Very Low
Very Low

Relatively Low
Very Low
Very Low
Very Low

Very Low
Very Low
Very Low
Very Low
Relatively Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
No Expected Annual Losses
Very Low
Relatively Low
No Expected Annual Losses
Very Low
Very Low
Very Low
Very Low
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42017100804 Middletown Township $306.79 Very Low
42017100805 Middletown Township $425.18 Very Low
42017100807 Middletown Township $936.47 Very Low
42017100808 Middletown Township $230.57 Very Low
42017100809 Middletown Township $190.47 Very Low
42017100811 Middletown Township $39.03 Very Low
42017100900 Middletown Township $21.54 Very Low
42017101100 Penndel Borough $296.54 Very Low
42017101401 Lower Southampton Township $90.52 Very Low
42017101403 Lower Southampton Township $473.72 Very Low
42017101404 Lower Southampton Township $156.34 Very Low
42017101405 Lower Southampton Township $853.98 Very Low
42017101503 Upper Southampton Township $792.06 Very Low
42017101504 Upper Southampton Township $264.81 Very Low
42017101505 Upper Southampton Township $99.87 Very Low
42017101506 Upper Southampton Township $2,507.84 Relatively Low
42017101603 Warminster Township $1,141.50 Very Low
42017101605 Warminster Township $738.72 Very Low
42017101607 Warminster Township $0.00 No Expected Annual Losses
42017101609 Warminster Township $0.00 No Expected Annual Losses
42017101610 Warminster Township $903.98 Very Low
42017101611 Warminster Township $414.67 Very Low
42017101802 Warrington Township $598.38 Very Low
42017101803 Warrington Township
42017101805 Warrington Township $390.95 Very Low
42017101807 Warrington Township $0.88 Very Low
42017101808 Warrington Township $24.53 Very Low
42017101809 Warrington Township $1,725.28 Relatively Low
42017101810 Warrington Township $0.39 Very Low
42017101900 Chalfont Borough $1,291.63 Relatively Low
42017102002 New Britain Township $774.23 Very Low
42017102003 New Britain Township $83.15 Very Low
42017102004 New Britain Township $155.84 Very Low
42017102102 Hilltown Township $131.60 Very Low
42017102104 Hilltown Township $822.78 Very Low
42017102300 East Rockhill Township $293.60 Very Low
42017102401 Perkasie Borough $508.53 Very Low
42017102402 Perkasie Borough $598.35 Very Low
Sellersville Borough, West Rockhill
42017102500 Township $1,059.60 Very Low
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42017102600
42017102700
42017102801
42017103101
42017103102
42017103103
42017103300
42017103400
42017103700
42017103800
42017103900
42017104000
42017104100
42017104201
42017104203
42017104204
42017104301
42017104303
42017104304
42017104400
42017104502
42017104503
42017104505
42017104506
42017104601
42017104603
42017104604

42017104701
42017104702
42017104703
42017104800
42017104901
42017104902
42017105003
42017105004
42017105006
42017105008
42017105009
42017105010

Telford Borough
West Rockhill Township
Milford Township
Quakertown Borough
Quakertown Borough
Quakertown Borough
Haycock Township
Springfield Township
Nockamixon Township
Bridgeton Township
Tinicum Township
Bedminster Township
Dublin Borough
Plumstead Township
Plumstead Township
Plumstead Township
Solebury Township
Solebury Township
Solebury Township
New Hope Borough
Buckingham Township
Buckingham Township
Buckingham Township
Buckingham Township
Doylestown Township
Doylestown Township

Doylestown Township

Doylestown Borough, Doylestown

Township
Doylestown Borough
Doylestown Borough
New Britain Borough

Warwick Township
Warwick Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township
Northampton Township

Northampton Township

$136.84
$129.50
$0.00
$206.47
$0.23
$10.19
$102.26
$24.47
$43.01
$43.67
$101.39
$9.50
$662.12
$333.37
$73.43
$1,332.40
$13.95
$538.29
$228.16
$508.31
$1,710.93
$1,078.14
$146.09
$11.38
$93.18
$4.17
$21.11

$1.58
$215.85
$56.40
$621.41

$2,337.19

$62.35
$67.80
$799.44

$2.82
$23.50
$624.72
$693.67

Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low

Very Low
Very Low
Very Low
Very Low
Relatively Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
Very Low
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42017105011 Northampton Township $34.21 Very Low
42017105012 Northampton Township $821.99 Very Low
42017105013 Northampton Township $909.45 Very Low
42017105100 Wrightstown Township $0.00 No Expected Annual Losses
42017105202 Newtown Township $5,861.99 Relatively Low
42017105203 Newtown Township $780.20 Very Low
42017105206 Newtown Township $2,404.84 Relatively Low
42017105207 Newtown Township $324.65 Very Low
42017105208 Newtown Township $126.67 Very Low
42017105300 Newtown Borough $1,336.20 Relatively Low
42017105401 Upper Makefield Township $102.71 Very Low
42017105402 Upper Makefield Township $947.74 Very Low
42017105505 Lower Makefield Township $1,016.52 Very Low
42017105506 Lower Makefield Township $206.00 Very Low
42017105507 Lower Makefield Township $0.00 No Expected Annual Losses
42017105508 Lower Makefield Township $271.83 Very Low
42017105509 Lower Makefield Township $125.55 Very Low
42017105510 Lower Makefield Township $148.60 Very Low
42017105511 Lower Makefield Township $25.19 Very Low
42017105600 Yardley Borough $222.43 Very Low
42017105702 Morrisville Borough $0.00 No Expected Annual Losses
42017105704 Morrisville Borough, Falls Township $84.83 Very Low
42017105801 Falls Township $3.53 Very Low
42017105805 Falls Township $900.62 Very Low
42017105807 Falls Township $592.82 Very Low
42017105808 Falls Township $167.51 Very Low
42017105809 Falls Township $872.61 Very Low
42017105810 Falls Township $492.87 Very Low
42017105811 Falls Township $99.13 Very Low
42017105812 Falls Township $385.36 Very Low
42017105900 Tullytown Borough $0.00 Very Low
Middletown Township, Hulmeville
42017106000 Borough $296.59 Very Low
Langhorne Manor Borough, Langhorne
42017106100 Borough $40.71 Very Low
42017106201 Warminster Township $92.74 Very Low
42017106202 Warminster Township, Ivyland Borough $147.58 Very Low
42017106300 Hilltown Township, Silverdale Borough $36.80 Very Low
42017106401 Richland Township $40.99 Very Low
Milford Township, Trumbauersville
42017106402 Borough $449.26 Very Low
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Richland Township, Richlandtown

42017106500 Borough $284.40 Very Low
Durham Township, Riegelsville
42017106600 Borough $52.73 Very Low
42017980000 Falls Township $1.05 Very Low
TOTAL $77,847.00

Table 4.4.13-5 Structures and Critical Facilities Vulnerable to Wildfires in Bucks County (Bucks County
GIS,2024) (USFS, 2024)
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Bedminster
Township 3,278 118 4% 7,518 1,836 24% 13 1 8%
Bensalem
Township 22,234 273 1% 62,819 6,654 11% 66 0 0%
Bridgeton
Township 790 77 10% 1,234 869 70% 3 0 0%
Bristol Borough 4,024 5 0% 9,861 37 0% 19 0 0%
Bristol
Township 20,102 293 1% 54,369 4,459 8% 62 2 3%
Buckingham
Township 8,367 165 2% 20,847 4,634 22% 22 0 0%
Chalfont
Borough 1,788 11 1% 4,253 73 2% 8 0 0%
Doylestown
Borough 3,486 13 0% 8,300 24 0% 23 0 0%
Doylestown
Township 6,807 98 1% 17,971 2,258 13% 30 0 0%
Dublin Borough 741 0 0% 2,177 88 4% 4 0 0%
Durham
Township 656 79 12% 1,094 393 36% 1 0 0%
East Rockhill
Township 2,652 343 13% 5,819 1,483 25% 9 0 0%
Falls Township 11,954 140 1% 34,672 2,087 6% 62 2 3%
Haycock
Township 1,232 217 18% 2,201 1,915 87% 2 0 0%
Hilltown
Township 6,428 128 2% 16,395 2,732 17% 13 0 0%
Hulmeville
Borough 410 6 1% 982 17 2% 3 0 0%
Ivyland
Borough 359 6 2% 955 132 14% 5 0 0%
Langhorne
Borough 568 5 1% 1,643 240 15% 4 0 0%
Langhorne
Manor Borough 349 10 3% 1,496 94 6% 4 0 0%
Lower
Makefield
Township 18,771 306 2% 33,224 4,946 15% 29 0 0%
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Municipality

Lower
Southampton
Township
Middletown
Township
Milford
Township
Morrisville
Borough
New Britain
Borough
New Britain
Township
New Hope
Borough
Newtown
Borough
Newtown
Township
Nockamixon
Township
Northampton
Township
Penndel
Borough
Perkasie
Borough
Plumstead
Township
Quakertown
Borough
Richland
Township
Richlandtown
Borough
Riegelsville
Borough
Sellersville
Borough
Silverdale
Borough
Solebury
Township
Springfield
Township
Telford Borough
Tinicum
Township
Trumbauersville
Borough
Tullytown
Borough
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Structures

8,340

17,420

4,430

3,241

1,151

4,937

1,446

1,054

8,544

1,827

15,081

743

3,546

5,957

3,259

6,621

447

465

1,914

337

4,322

2,719
763

2,352

386

900

Structures In
Wooded Area

38

243

202

18

84

34

68

237

97

33

199

19

500

81

225

284

368

14

Pct Structures

In Wooded

0%

1%

5%

1%

1%

2%

2%

0%

1%

13%

1%

1%

1%

3%

1%

8%

0%

2%

4%

0%

5%

10%
0%

16%

1%

2%

Population

20,487

45,967

10,238

9,809

2,836

12,223

2,612

2,268

19,904

3,379

39,915

2,515

9,120

14,038

9,359

13,858

1,353

847

4,567

805

8,708

5,172
2,199

3,818

883

2,268

Population In
Wooded Area

1,348

5,113

3,672

273

59

3,083

696

83

3,348

1,901

5,956

804

3,077

910

3,178

74

29

222

198

2,389

2,029
70

1,790

102

56

Pct Population
In Wooded

7%

11%

36%

3%

2%

25%

27%

4%

17%

56%

15%

0%

9%

22%

10%

23%

5%

3%

5%

25%

27%

39%
3%

47%

12%

2%

Total Critical
Facilities

23

52

12

13

15

31

37

25

22

11

11

10

Cfs In Wooded

Pct Cfs In
Wooded Area

0%

0%

8%

0%

0%

0%

0%

0%

0%

0%

3%

0%

0%

4%

0%

9%

0%

0%

0%

0%

0%

0%
0%

0%

0%

0%
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Upper
Makefield
Township 3,775 185 5% 8,861 2,002 23% 9 0 0%
Upper
Southampton
Township 6,233 56 1% 15,269 1,403 9% 24 0 0%
Warminster
Township 13,677 34 0% 33,603 629 2% 40 0 0%
Warrington
Township 9,377 108 1% 25,639 4,616 18% 26 1 4%
Warwick
Township 6,284 155 2% 14,851 2,393 16% 16 0 0%
West Rockhill
Township 2,502 232 9% 5,446 2,409 44% 14 0 0%
Wrightstown
Township 1,497 122 8% 3,286 763 23% 5 0 0%
Yardley
Borough 1,350 67 5% 2,605 225 9% 6 0 0%
Grand Total 256,893 6,030 2% 646,538 89,871 14% 860 10 1%

Table 4.4.13-6 Structures Vulnerable to Wildfires by Generalized Land Use Type (Bucks County GIS, 2024)
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Bedminster Township 0 0 0 0 0 0 0 0 0 0 0 0 118 118
Bensalem Township 0 0 0 0 0 0 0 0 0 0 0 0 273 273
Bridgeton Township 0 0 0 0 0 0 0 0 0 0 0 0 77 77

Bristol Borough 0 0 0 0 0 0 0 0 0 0 0 0 5 5
Bristol Township 0 0 0 0 0 0 0 0 0 0 0 0 293 293
Buckingham Township 0 0 0 0 0 0 0 0 0 0 0 0 165 165
Chalfont Borough 0 0 0 0 0 0 0 0 0 0 0 0 11 11
Doylestown Borough 0 0 0 0 0 0 0 0 0 0 0 0 13 13
Doylestown Township 0 0 0 0 0 0 0 0 0 0 0 0 98 98

Dublin Borough 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Durham Township 0 0 0 0 0 0 0 0 0 0 0 0 79 79
East Rockhill Township 0 0 0 0 0 0 0 0 0 0 0 0 343 343
Falls Township 0 0 0 0 0 0 0 0 0 0 0 0 140 140
Haycock Township 0 0 0 0 0 0 0 0 0 0 0 0 217 217
Hilltown Township 0 0 0 0 0 0 0 0 0 0 0 0 128 128

Hulmeville Borough 0 0 0 0 0 0 0 0 0 0 0 0 6 6

Ivyland Borough 0 0 0 0 0 0 0 0 0 0 0 0 6 6

Langhorne Borough 0 0 0 0 0 0 0 0 0 0 0 0 5 5

Langhorne Manor
Borough 0 0 0 0 0 0 0 0 0 0 0 0 10 10
Lower Makefield

Township 0 0 0 0 0 0 0 0 0 0 0 0 306 306
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Municipality

Lower Southampton
Township

Middletown Township
Milford Township
Morrisville Borough
New Britain Borough
New Britain Township
New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough
Plumstead Township
Quakertown Borough
Richland Township
Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township

Trumbauersville Borough
Tullytown Borough
Upper Makefield
Township
Upper Southampton
Township

Warminster Township
Warrington Township
Warwick Township
West Rockhill Township
Wrightstown Township
Yardley Borough
Grand Total
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9 9
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4 4
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8 8
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Figure 4.4.13-3 Wildfire Hazard Potential per Municipality in Bucks County
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4.4.14 Winter Storm

Winter storms are regional events and most often impact a large portion or all of Pennsylvania.
Winter storms consist of cold temperatures, heavy snow or ice and sometimes strong winds.
They begin as low-pressure systems that move through Pennsylvania usually following the jet
stream (NOAA NSSL, 2022c). A winter storm can adversely affect roadways, utilities, business
activities, and can cause loss of life, frostbite and freezing conditions. They can result in the
closing of secondary roads, particularly in rural locations, loss of utility services and depletion
of oil heating supplies (FEMA, 2022d).

4.4.14.1 Location and Extent

Heavy snow or ice occurs throughout the Commonwealth of Pennsylvania. Every municipality in Bucks County is
affected by these storms. Bucks County experiences all levels of winter storms from ice storms and freezing rain to
heavy snow and blizzards. Generally, the average annual snowfall is mostly consistent throughout the County, with
the areareceiving between 20 and 30 inches of snow annually (see Figure 4.4.13-1 below). This was the most current
data available at the time of this HMP Update.

Figure 4.4.14-1 Average Annual Snowfall for Pennsylvania and Bucks County
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4.4.14.2 Range of Magnitude

Winter storms consist of cold temperatures, heavy snow or ice and sometimes strong winds. Because winter storms
are a regular occurrence in Bucks County, they are considered hazards only when they result in damage to specific
structures and/or overwhelm local capabilities to handle disruptions to traffic, communications, and electric power.
The cost of removing snow, repairing damages, especially from ice storms, and the loss to businesses can have a

negative economic impact for communities. Winter storms can generate other hazards such as infrastructure
disruption (blocked roads, severely damaged roads and power outages), human-caused hazards (traffic accidents
and trapped vehicles), and technological problems (communication system outages and overload). Winter storms
can adversely affect roadways, utilities, business activities, and can cause loss of life, frostbite, or freezing.

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

Heavy Snowstorm: Accumulations of four inches or more in a six-hour period, or sixinches or more in a 12-
hour period.

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

Ice Storm: Anice storm occurs when rain freezes upon impact with the ground or other objects such as trees
and power lines. Heavy accumulations of ice can bring down trees and topple utility poles, disrupting power
and communication for days while crews make the necessary repairs. The icy conditions are also dangerous
for pedestrians and vehicular traffic.

Blizzard: According to the National Weather Service, a blizzard is a severe snowstorm that occurs when
winds reach 35 mph or more. The blowing snow reduces visibility to less the one-quarter of a mile for at least
three hours. Storms that meet these criteria are not frequent in Bucks County; however, storms that produce
blizzard-like conditions are a common occurrence.

Severe Blizzard: Wind velocity of 45 mph, temperatures of 10 degrees Fahrenheit or lower, a high density of
blowing snow with visibility frequently measured in feet prevailing over an extended period time.

The potential impacts of winter storms on community lifelines are as follows:

Table 4.4.14-1 Most Likely Lifelines Impacted by Winter Storm

Lifelines Notes

Winter storms can cause damage to structures and water utility infrastructure, while the food supply
chain may be disrupted due to impacts on transportation infrastructure.

Potential direct damage to infrastructure and then potential increased fuel use for those who lost
access to electrical heating may occur.

Transportation lifeline will be involved in response and recovery. There may be direct damage to
infrastructure and dangerous road conditions.
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4.4.14.3 Previous Occurrence

The Commonwealth of Pennsylvania has a long history of winter storms. Bucks County experienced major winter
storms in 1958, 1966, 1972, 1977, 1978, 1981, 1983, 1993, 1994, 1996, 2003, 2007, 2010, and 2014. Winter storms
generally occur more than once each year in the County. The NCEI data on past occurrences for winter storm lists
events since 1996, causing no estimated property or crop damages and also not causing any injuries or deaths as a
result of the events. Table 4.4.14-2 lists the number of winter storm events each year between 2006 and 2025.

A notable recent winter storm event occurred in January 2016 when a blizzard hit Bucks County. While the
Philadelphia International Airport reported 22.4 inches of snow, suburbs around the city, including Bucks County,
reported upwards of 30 inches of snow. Strong winds accompanied the heavy snowfall, closing businesses,
shopping malls, and SEPTA Regional Rail for the weekend in late January (NOAA NCEI, 2021). The last significant
winter storm event occurred in 2021 when Winter Storm Orlena hit. Upper Bucks saw a range of 18-31 inches of
snow from this event. Springtown Township saw the most snow accumulation with 31.2 inches reported. A winter
warning was issued during this event and wind speeds as high as 40 miles per hour were reported (North Penn Now,
2021). There have been no disasters or notable events since the last plan update.

Table 4.4.14-2 Number of winter weather events in Bucks County from 2006 to 2025 (NOAA NCEI, 2026).

2006 4

2007 10
2008 11
2009 9

2010 7

2011 8

2012 3

2013 20
2014 20
2015 15
2016

2017

2018 7

2019 10
2020 2

2021 9

2022 11
2023 1

2024

2025

TOTAL 168
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4.4.14.4 Potential for Future Occurrence

Data from NCDC shows that winter storms are a regular occurrence in Bucks County. So, the probability of the
occurrence of a winter storm or winter weather event in Bucks County in any given year is 100 percent. The future
occurrence of winter storms hazard can be considered highly likely as defined by the Risk Factor Methodology
probability criteria (see Table 4.6-1).

4.4.14.5 Vulnerability Assessment

Vulnerability to the effects of winter storms on buildings is somewhat dependent on the age of a building because
as building codes become more stringent, buildings can support heavier loads and as buildings age, various factors
may deteriorate their structural integrity. Vulnerability also depends upon the type of construction and the degree to
which a structure has been maintained. The most vulnerable structures are those that were poorly built or are
dilapidated. The weight of heavy snow or ice may lead to structural collapse or to minor damage. Some shed roofs
that protect road maintenance or firefighting equipment have large span roofs that may collapse under the weight
of especially heavy snow or ice although none have collapsed due to recent heavy snow or ice storms.

In Bucks County, accumulations of snow and/or ice during winter months are expected and normal. The most
common detrimental effects of snow and/or ice are not collapsed structures but traffic accidents and interruptions
in power supply and communications services.

All structures and infrastructure in Bucks County are exposed to heavy snow and ice. For this analysis, structures
built prior to 1940 are identified as being potentially at risk of being somewhat weakened and more susceptible to
damage due to heavy snow or ice. Table 4.3.14-3 lists the number of housing units in Bucks County built prior to
1940 according to the US Census Bureau’s estimates. Bristol Borough has the most structures of any municipality
in the county built prior to 1940 (over 2,000), as well as the largest proportion of housing units built prior to 1940
(57.7%). While the U.S. Census provides estimates for residential structures, the age of non-residential structures
is not available. All structures and infrastructure in Bucks County will be exposed to heavy snow and ice. Because
all of Bucks County has adopted the Pennsylvania Uniform Construction Code, new construction will be able to
withstand the weight of heavy snow or ice.
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Table 4.4.14-3 Housing Built in Bucks County Prior to 1940 (US Census, 2019)

Number of Number of
Municioalit Housing Units Percent of Total Municioalit Housing Units Percent of Total
paiity Built Prior To Housing Units paiity Built Prior To Housing Units
1940 1940
Bedminster Township 369 13.0% Newtown Borough 509 51.0%
Bensalem Township 1,059 4.2% Newtown Township 132 1.6%
Bridgeton Township 256 42.2% Nockamixon Township 378 23.4%
Bristol Borough 2,416 57.7% Northampton Township 336 2.3%
Bristol Township 1,556 7.4% Penndel Borough 106 9.0%
Buckingham 687 9.0% Perkasie Borough 1,172 34.5%
Township
Chalfont Borough 175 9.9% Plumstead Township 576 10.8%
Doylestown Borough 1,179 28.7% Quakertown Borough 1,374 38.3%
Doylestown 289 4.6% Richland Township 479 9.0%
Township
Dublin Borough 182 19.5% Richlandtown Borough 214 43.7%
Durham Township 128 26.6% Riegelsville Borough 239 58.4%
East Rockhill 327 15.9% Sellersville Borough 598 33.9%
Township
Falls Township 429 3.2% Silverdale Borough 51 20.5%
Haycock Township 120 13.4% Solebury Township 763 19.3%
Hilltown Township 724 12.7% Springfield Township 671 31.4%
Hulmeville Borough 151 41.6% Telford Borough 133 12.8%
Ivyland Borough 80 24.9% Tinicum Township 764 35.3%
Langhorne Borough 311 46.3% Trumbauersville 214 51.9%
Borough
Langhorne Manor 133 42.5% Tullytown Borough 83 9.0%
Borough
Lower Makefield 539 4.3% Upper Makefield 443 13.7%
Township Township
Lower Southampton 362 5.0% Upper Southampton 296 4.7%
Township Township
Middletown 612 3.5% Warminster Township 600 4.4%
Township
Milford Township 646 17.0% Warrington Township 316 3.5%
Morrisville Borough 1,407 35.7% Warwick Township 317 5.7%
New Britain Borough 118 11.7% West Rockhill Township 344 14.9%
New Britain Township 288 6.6% Wrightstown Township 341 29.1%
New Hope Borough 434 29.0% Yardley Borough 357 28.8%

4.4.14.6 Equity in Vulnerable Communities

Winter storms may have a disproportionate impact on populations that live in older homes, have less disposable
income or are older. Older homes may lack sufficient heating, insulation, and weatherproofing, making them more
vulnerable to damage. Many low-income households may struggle to afford heating during winter months. Energy
shutoffs due to unpaid bills can expose individuals to cold weather. Icy conditions, snow buildup, and impassable
roads or sidewalks may limit individuals with lower mobility from leaving their homes.
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4.5.1 Structure Collapse (Infrastructure)

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

4.5.1.1 Location and Extent

Adherence to modern building codes can lower a building’s risk to collapse. Building codes — developed by the
International Code Council in partnership with FEMA and other federal, state, local, and private authorities — specify
the minimum legal design and construction requirements for structural integrity, construction materials, and fire
protection (FEMA, 2014). Most buildings constructed after 1961 in Bucks County were built under modern building
codes as adopted in the Pennsylvania Uniform Construction Code.

Structure collapse incidents in Bucks County are always linked to other hazards including flooding, urban fire and
explosion, winter storms, subsidence and sinkhole. While these hazards are profiled in this plan, they do not
sufficiently addressed the impacts of structure collapse. The main concern for Bucks County is focused on bridge
infrastructure collapse.

Bridges serve to connect both large and small roadways and communities throughout the County. Whether they
span another roadway or a body of water, bridges are a crucial part of every transportation system. However, many
of Pennsylvania’s bridge structures are aging and in great need of repair (PennDOT, 2026). Inspection and
maintenance are necessary to observe and mitigate the extent of the disrepair, especially on older structures.

4.5.1.2 Range of Magnitude

Disrepair can critically affect the integrity of a bridge’s structure. The level of disrepair depends on how much of the
structure is damaged and how critical that portion of the structure is to the safety of drivers. When in disrepair, some
bridges may only need deck replacement or a new superstructure, while others have substructure problems and
should be entirely replaced.

Bridges are ranked by sufficiency rating and condition in order to classify the level of deterioration. Sufficiency ratings
determine the overall capability of a bridge, help to determine funding for repair, and range from 0 to 100, worst to
best. Condition ratings are determined for each of the following bridge components: bridge superstructure, bridge
deck, and the bridge substructure or foundation. These ratings range from 0 to 9, worst to best. For a bridge to be
structurally deficient, it must have one or more components with a condition rating equal to or less than 4 (PennDOT,
2018).

As of September 2025, 80 of the 666 bridges on state roads and 38 of the 202 bridges on locally-owned roads were
classified as poor in Bucks County. A poor rating means that the bridge is “structurally deficient.” This rating does
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not indicate that a bridge is unsafe, only that there is deterioration to one or more of the major components. Should
a bridge be determined to be unsafe, it would be closed. Four bridges on locally-owned roads are closed due to
structural integrity (PennDOT, 2026). The worst-case scenario for a bridge structure collapse is for a high traffic
bridge to collapse during rush hour causing injuries and deaths.

The potential impacts of drought on community lifelines are as follows:

Table 4.5.1-1 Most Likely Lifelines Impacted by Structure Collapse

Lifeline Notes

If a bridge were to collapse, access to communities in order to respond may be limited, and evacuation opportunities may
be limited.

4.5.1.3 Previous Occurrence

Structures can collapse due to deterioration of critical load bearing members, but external occurrences can also
impact bridges. Most often, weather events such as flooding, high winds, and winter storms lead to structure and
bridge collapse. The NOAA NCEI Storm Events Database includes incidents of structure collapse in event narrative
sections. Six incidents have led to structure or bridge collapse in Bucks County (NOAA NCEI, 2026).

In June 1996, heavy rain and flash flooding caused the roof of a gym to collapse in Middletown Township. Luckily, the
building was evacuated just prior to the incident saving 90 people from possible injury. Seven bridges were washed
out in Bristol, Langhorne, Morrisville, Penndel, and Yardley due to this incident.
o |n September 1999, Hurricane Floyd damaged dozens of bridges in Bucks County. Specifically, bridges were
damaged or washed out in Buckingham, Durham, Solebury, Upper Makefield, and Wrightstown Townships.
Three bridges were destroyed and not expected to be reopened until 2001. These include River Road over the
Jericho Creek in Upper Makefield Township, New Hope Road over Mill Creek in Buckingham Township, and
Swamp Road over Mill Creek in Wrightstown Township.

e |nJuly 2000, flash flooding damaged and closed several bridges over Mill Creek. SR 532 between Old Bristol
Road and Chinquapin Road in Lower Southampton Township and Northampton Township was closed when
flood waters washed away the bridge supports. The approaches to bridges in Upper Southampton Township
and Northampton Township were washed out leading to road closures.

e |nJune 2001, Tropical Storm Allison led to flash flooding in Buck County. Several bridges were damages or
washed out, including a couple on SEPTA Regional Rail lines. Damage to roads and bridges in the region cost
around $5 million.

e In August 2003, thunderstorms and heavy downpours led to rapid floodwaters. Heavy waters in the
Perkiomen Creek beat against the walls of a small bridge on County Line Road in West Rockhill Township.
This caused the bridge to collapse.
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e In February 2017, heavy wind and thunderstorms blew across eastern Pennsylvania. Wind speeds were
measured at 47 mph in Northeast Philadelphia. A townhouse in Bucks County collapsed because of this
incident.

e |nJuly 2021 a tornado impacted multiple communities in Bucks County, and caused structure damage at
Maximuck's Farm Market on Long Ln in Wismer, where greenhouses sustained roof damage and some uplift
of their frames. Some convergence was also noted in crop fields on the property. Just southeast of the
greenhouses, a barn on the property was heavily damaged with a partial collapse of its walls. Four car
dealerships on state road were also impacted in Belmont Hills.

e In August 2024 flash flooding caused a structure to collapse in West Bristol. A roof collapse of a commercial
building was reported due to the water load on the roof.

A notable event was when the Delaware River Turnpike Bridge was closed in January 2017 after a crack was found in
the steel support of the bridge. While the bridge did not collapse, the inspectors determined the bridge to be unsafe
for travel to prevent a collapse from occurring. The 65-year old bridge supported approximately 42,000 vehicles a
day. After two months of $12 million dollar repairs were completed on the bridge, the roadway reopened to traffic
(PEMA, 2023).

Infrastructure can also be impacted by human-caused hazards such as transportation accidents. A notable past
occurrence was when the Geigel Hill Road Bridge in Tinicum Township was hit by a vehicle in 2002. The accident
damaged one vertical member and broke another on the bridge. In 2008, the bridge was demolished and replaced
in 2011 (Jordan, 2011).

4.5.1.4 Potential for Future Occurrence

Structures can collapse due to deterioration of bridge critical load bearing members, but as demonstrated in the
Geigel Hill Road Bridge accident, external occurrences can also impact bridges. Pennsylvania has the third-largest
number of bridges in the nation, and the average age of bridges in the state are over 50 years old (PennDOT, 2026).
Due to the continually aging infrastructure, the entire state will see an increased focus on prevention of structure
collapse. With almost 14 percent of its bridges marked as being in poor condition, Bucks County will continue to
face deteriorating structures in the future if these are not addressed.

The future occurrence of structure collapse can be considered possible as defined by the Risk Factor methodology
probability criteria (see Table 4.6-1). Additionally, other hazard events such as fires, winter storms, and tropical
storms could create conditions that would cause structures to collapse. Information on the future occurrences of
such events can be found in their respective hazard profiles.

4.5.1.5 Vulnerability Assessment

The most vulnerable areas of the County are those with the highest concentration of deteriorating structures. In
Bucks County, the majority of bridges, about 85%, are owned and maintained by the state, the rest are owned and
maintained by the County or local municipalities. PennDOT defines the following bridge terminology for the
operational status of bridges (PennDOT, 2026):
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e Open -bridge is open to traveling public.

o Closed - bridge is closed to vehicular traffic (barriers and signs put in place); pedestrian traffic may or may
not be allowed.

e Posted -bridge is open but signs have been placed stating a weight limit that can travel across the bridge.

e Temp - bridge has temporary supports and/or restrictions in place.

e U/CON - bridge is closed due to construction.

Additionally, PennDOT defines a poor rating as an indication of the bridge’s overall status in terms of structural
soundness and ability to service traveling public. If a bridge is marked as poor or structurally deficient, that indicates

that the bridge has deterioration to one or more of its major components (PennDOT, 2026).

Table 4.5.1-2 shows the operational status of bridges by ownership. Four bridges were closed to vehicular traffic due
to their structural deficiencies (PennDOT, 2026).

Table 4.5.1-2 Summary of Bridge Operational Status in Bucks County (PennDOT, 2026)

Owner Closed Open Posted Temp U/Con Total
State Owned 0 643 20 1 1 665
County and Locally Owned 4 151 48 0 0 203
Total 4 794 68 1 1 868

4.5.1.6 Equity in Vulnerable Communities

Bridges are often relied on as critical infrastructure in the case of a hazard event, and therefore, the highest risk from
structure collapse is if another hazard event occurs where a bridge is not accessible. Often times they are needed
to access communities in order to respond to a hazard event, and they are also often relied on for evacuation routes.
Communities that have bridges that are in poor condition, or that are closed will be the most impacted if a hazard
event were to occur. Currently, there are bridges that are closed in Tinicum, Bristol, Warwick and Milford, which
makes these communities most at risk to the cascading impacts of other hazard events in terms of response and
evacuation.
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4.5.2 Cyberterrorism

Cyber terrorism is a broad term that refers to acts associated with the convergence of terrorism
and cyberspace. Generally, cyberterrorism involves unlawful attacks or threats against
computers, networks, and the information stored therein to intimidate or coerce a government or
its people to achieve political or social objectives (Denning, 2000).

4.5.2.1 Location and Extent

Cyber Terrorism acts can range from taking control of a host website, to using networked resources to directly cause

destruction and harm. Table 4.5.4-1 includes the types and methods of cyberattacks as defined by the Department
of Homeland Security (DHS, 2025).

Table 4.5.4-1 Methods of Cyberattacks (DHS, 2025)

St s A collection of computers subject to be controlled by an outside party, usually without the knowledge of the owners,
using secretly installed software robots. Robots are spread by trojan horses and viruses. The botnets can be used to
launch denial-of-service attacks and transmit spam.

The act of using a skimmer to illegally collect data from the magnetic stripe of a credit, debit or atm card. This
information, copied onto another blank card's magnetic stripe, is then used by an identity thief to make purchases or
withdraw cash in the name of the actual account holder. Skimming can take place at an atm and can occur at
restaurants, taxis, or other places where a user surrenders his or her card to an employee.

Denial of service = Flooding the networks or servers of individuals or organizations with false data requests so they are unable to respond

zombies)

Card Skimming

attack to requests from legitimate users.
Malicious Code Any code that can be used to attack a computer by spreading viruses, crashing networks, gathering intelligence,
(also malware) corrupting data, distributing misinformation and interfering with normal operations.

The act of sending an e-mail to a user falsely claiming to be an established legitimate enterprise to scam the user into
surrendering private information that will be used for identity theft. The e-mail directs the user to visit a website where
Pharming they are asked to update personal information, such as passwords and credit card, social security, and bank account
numbers that the legitimate organization already has. The website, however, is bogus and set up only to steal the
user's information.
Phishing Using fake e-mail to trick individuals into revealing personal information, such as social security numbers, debit and
credit card account numbers and passwords, for nefarious uses.
Unsolicited bulk e-mail that may contain malicious software. Spam is now said to account for around 81 percent of all
e-mail traffic.

A type of phishing attack that focuses on a single user or department within an organization, addressed from
someone within the company in a position of trust and requesting information such as login ids and passwords. Spear
Spear Phishing phishing scams will often appear to be from a company's own human resources or technical support divisions and

may ask employees to update their username and passwords. Once hackers get this data, they can gain entry into
secured networks. Another type of spear phishing attack will ask users to click on a link, which deploys spyware that
can steal data.

Spam

Spoofing Making a message or transaction appears to come from a source other than the originator.
Spyware Software that collects information without a user” s knowledge and transfers it to a third party.
A destructive program that masquerades as a benign application. Unlike viruses, trojan horses do not replicate
Trojan Horse themselves, but they can be just as destructive. One of the most insidious types of trojan horse is a program that
claims to rid your computer of viruses but instead introduces viruses onto your computer.
Virus A program designed to degrade service, cause inexplicable symptoms or damage networks
Program or algorithm that replicates itself over a computer network and usually performs malicious actions, such as
Worm using up the computer's resources and possibly shutting the system down. Aworm, unlike a virus, has the capability

to travel without human action and does not need to be attached to another file or program.
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Cyberattacks may not always constitute acts of cyber terrorism because some acts may have relatively small
impacts and only produce annoyances. A cyberattack is generally considered an act of cyberterrorism when the
following motivations are present:

o [Effects-based: When computer attacks result in effects that are disruptive enough to generate fear
comparable to a traditional act of terrorism.

e Intent-based: When unlawful or politically motivated computer attacks are done to intimidate or coerce a
government or people to further a political objective, or to cause grave harm or severe economic damage
(Rollins and Wilson, 2007).

Cyberattacks can be further divided into the following categories based on the complexity of the attack:

e Simple-Unstructured: Simple-unstructured attacks are the most common. These are amateurish attacks
with relatively minimal consequences.

e Advanced-Structured: Advanced-structured attacks are more sophisticated and consequential and have a
greater emphasis on targeting victims prior to an attack, resulting in a more debilitating effect.

e Complex-Coordinated: Complex-coordinated attacks are the most advanced and most troublesome type of
attacks where success could mean a network shutdown (Denning, 2000).

Cyber terrorism can cause severe disruptions to transportation, public safety, and utility services, all of which are
critical infrastructure that are highly dependent on information technology. Cyber terrorism can take many forms,
including attacks through physical means, electronic means, and use of malicious code. Cyber terrorists can also
have a wide range of personal, political, or cultural agendas. All state agencies, as well as individuals, businesses,
and other institutions in Centre County, are potential targets for cyberterrorism. Potential threats include identity
theft, loss of sensitive information, disruption of services, and other malicious activity.

Cyber terrorists can be difficult to identify because the internet provides a meeting place for individuals from various
parts of the world. Individuals or groups planning a cyber-attack are not organized in a traditional manner, as they
are able to effectively communicate over long distances without delay. Cyberattacks are also unpredictable and
typically occur without warning.

4.5.4.2 Range of Magnitude

In recent years, cyber terrorism has become a significant threat and can impact people, businesses, institutions,
local governments, and state agencies to varying degrees. Impacts from a large-scale cyberterrorism event could
disrupt the state’s economy and potentially threaten its economic stability. The magnitude of a cyber terrorism
attack will vary greatly based on the extent of systems affected and duration of the impact. Additionally, the
magnitude will vary based upon which specific system is affected by an attack, the ability to preempt an attack, and
an attack’s effect on continuity of operations. The largest threat to institutions from cyber terrorism comes from any
processes that are networked and controlled via computer. The county and individual municipalities should address
and take measures to reduce any vulnerabilities that could allow access to sensitive data or processes. In addition,
attacks on institutions or organizations outside of the county or even the state can impact residents, businesses,
and government services.
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The potential impacts of cyberterrorism on community lifelines are as follows:

Table 4.5.4-2 Lifelines Most Likely to be Impacted by Cyberterrorism
. lifeines | Nots

Community safety may be threatened, and government services targeted by
cyberterrorism activities.

Energy infrastructure may be a target for cyberterrorism activities.

Hazardous materials facilities and operations may be targets for cyber terrorists.

4.5.4.3 Past Occurrence

Penn State University guards against and repels cyber threats every day. In 2015, the University discovered
cyberattacks to both the Colleges of Engineering and Liberal Arts (Penn State Administration, 2015). FireEye, a
cybersecurity forensic unit with Mandiant, was hired for remediation. Remediation refers to post cyberattack
assessments made to determine what parts of the network are infected and need fixing. It was determined that these
were sophisticated cyberattacks conducted with advanced malware. The attacks exposed thousands of passwords
and other Personal Identification Information (PII). It was also determined that the earliest dates of intrusion were in
2012. The networks were taken offline for several days to find and remove malware. All students and faculty were
asked to reset their passwords. There have been no significant attacks on the University in recent years.

Between 2012 and 2023, 24 cyberterrorism related incidents have been reported to PEMA Knowledge Center (PEMA-
KC). Of these, 13 have occurred since 2021 (PEMA-KC, 2023). In 2017 there was an international cyber-attack, in
2018 there was a statewide cyber incident, and in 2021 a third-party vendor working with the PA Health Department
on contact tracing compromised information on 72,000 people (HIPAA Journal, 2021). Some of these events are
described in more detail below. A large-scale attack was the Equifax data breach in 2017, which was estimated to
potentially impact over 5.5 million residents of Pennsylvania and over 145.5 million nationally. The information
accessed included names, Social Security numbers, birthdates, addresses, and driver’s license numbers (PA Office
of the Attorney General, 2017). Additionally, in 2014 the largest data breach in history impacted over 3 billion Yahoo
user accounts, including the names, email address, date of birth, and telephone numbers of over 500 million users
(SEC, 2018). In terms of a data breach cyber-attack, this could be considered a worst-case scenario event. Large-
scale data breach events are becoming more common.
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In January 2024, Bucks County, Pennsylvania was hit by a ransomware attack attributed to the Akira cybercriminal
group that disabled the county’s computer-aided dispatch (CAD) system, forcing 911 dispatchers to temporarily rely
on manual processes; while 911 phone and radio services continued to operate, the outage disrupted automated
call handling, responder tracking, and access to key law-enforcement databases, prompting county officials to work
with state and federal partners to investigate and restore systems without paying a ransom (Mitman, 2024).

4.5.4.4 Future Occurrence

Cyber terrorismis an emerging hazard that has the potential to impact the County’s computer infrastructure and the
systems and services that are provided to the public. Concerns about cyberterrorism throughout the United States
is growing as its impacts could have potentially crippling effects. Security experts describe the threat of
cyberterrorism as imminent. The future occurrence of cyberterrorism can be considered possible as defined by the
Risk Factor Methodology probability criteria (see Table 4.6-1).

4.5.4.5 Vulnerability Assessment

Generally, cyber terrorism has no direct effect on the environment; however, the environment may be affected if a
hazardous materials release occurred because of critical infrastructure failure as a result of cyber terrorism.
Similarly, an act of cyber terrorism on a nuclear facility could have devastating environmental consequences if the
plant suffered an intentional catastrophic failure. Please see Section 4.5.4 for more information on Hazardous
Materials Release. All county and municipal facilities are vulnerable to cyber terrorism. While the physical structures
of these buildings are generally not at risk, information systems and data stored within them are vulnerable.
Government computer networks contain sensitive information that is integral to the security of the Commonwealth
and could be the target of a cyberattack.

County and municipal governments may also possess and maintain forms of personal and financial information,
including tax filings, birth and death records, Social Security numbers, medical information, and more. Additionally,
many critical facilities that are essential to Bucks County operations are reliant upon computer networks to monitor
and control critical functions. For example, an attack on internet access or the power grid could have detrimental
impacts on County services and functions. Additionally, a large-scale computer breach could lead to economic
costs in lost productivity to the impacted agency/organization and potentially related businesses and industries.
However, lost revenues and productivity would depend on the type of magnitude of the cyber terrorism event.

All communities in Bucks County are vulnerable on some level, directly or indirectly, to a cyber terrorism attack.
However, in general, areas with higher concentrations of government or industry facilities may have higher risk.
Additionally, areas with higher concentrations of people, businesses, and critical infrastructure may be at higher
risk.

4.5.4.6 Equity in Vulnerable Communities

Households with those 65 or older may be more susceptible to cyber-attacks as older adults have lower levels of
digital literacy compared to younger generations. This makes them more susceptible to scams, phishing, and other
forms of cybercrime. Municipalities in Bucks County with a large senior population are clustered in Upper Bucks and
Central Bucks, especially river-adjacent and large-lot townships. This includes Solebury Township and New Hope
Township. Additionally, people in low-income or marginalized communities often have less access to education and
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resources on cybersecurity. The communities may not be able to afford the most up to date technology or
cybersecurity tools, such as firewalls, antivirus, or secure home networks leaving them more exposed to cyber
threats. Lower Bucks County along the I-95 Corridor contains many of the lower income households within the

County.
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4.5.5 Dam Failure

4.0-201

Dam failure is the uncontrolled release of water (and any associated wastes) from a dam. This
hazard often results from a combination of natural and human causes, and can follow other
hazards such as hurricanes, earthquakes, and landslides. The consequences of dam failures
can include property and environmental damage and loss of life (Association of State Dam
Safety Officers (ASDSO), 2018).

Due to data sensitivity, the Dam Failure profile can be found in Appendix G.



4.5.6 Environmental Hazards (Gas and Liquid Pipelines)

Pipeline failures are low-probability, potentially high-consequence events. Although gas and
liquid pipeline failures are infrequent, the hazardous and inflammable materials released by
these events can pose a significant threat to public safety and the built and natural environment.
Explosions associated with pipeline failures, for example, can cause severe injury to nearby
residents and destroy homes and other property.

4.5.6.1 Location and Extent

Pipelines are a vital component of the nation’s infrastructure that transport two of the materials most essential to
daily life — water and energy products. This profile addresses the risks posed by the gas and liquid pipeline systems
that move energy products in Pennsylvania and across Bucks County. These pipeline systems cross moderately to
densely populated areas as shown in Figure 4.3.18-1. Pipeline systems are defined by federal regulations as all parts
of a pipeline facility through which a hazardous liquid or gas moves, including piping, valves, pumps or compressors,
metering and delivery stations, and storage and breakout tanks. Although pipelines are typically located
underground, they may also be located aboveground when dictated by operational considerations (such as
connections to pump and compressor stations) or environmental conditions (such as geological characteristics)
(FEMA, 2015).

Natural gas pipelines are the most common type of pipeline in the United States and serve to transport natural gas
from the point of production to the point of use. Three major types of pipelines move natural gas: gathering lines,
transmission lines, and distribution lines. Gathering lines are pipelines that move natural gas from the production
well to a processing facility. Gas transmission lines are the large pipelines (6 to 48 inches in diameter) that move
natural gas from the processing facility to local distribution networks. Gas transmission lines are designed to
transport natural gas long distances at high pressures (often 200 - 1,500 psi). There are approximately 300,000 miles
of gas transmission pipelines in the United States. Gas distribution lines are the smaller gas mains and service lines
(1/2 to 2 inches in diameter) that move natural gas from the transmission network directly to homes and businesses.
Gas distribution pipelines are designed to transport natural gas shorter distances at relatively low pressures
(Pipeline Safety Trust, 2015). There are approximately 2.35 million miles of gas distribution lines in the United States
(PHMSA, 2026).

Liquid petroleum pipelines are the second most common type of pipeline in the United States, and serve to transport
crude oil, refined product, and highly volatile liquids (HVLs) to local distribution networks. The system for doing so
has the same three categories of pipelines. Gathering lines are typically 2 to 8 inches in diameter, transmission lines
are larger, cross-country pipelines (8 to 48 inches in diameter), and refined product lines are similar but typically
smaller than transmission ones at 8 to 42 inches in diameter. There are approximately 85,000 miles of crude oil
transmission pipelines and 64,000 miles of refined product lines in the United States (PHMSA, 2026). Tanker trucks
take the refined petroleum products the last few miles from the storage terminals to gas stations and homes.

Highly volatile liquids (HVLs) are products that are liquid when stored at a certain temperature or pressure but
quickly vaporize when released into the atmosphere. HVLs include natural gas liquids (NGLs), ethylene, propylene,
and anhydrous ammonia. There are approximately 69,000 miles of HVL pipelines in the United States. These
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pipelines are becoming increasingly common as NGL production grows. NGLs are liquids produced at both natural
gas processing plants and oil refineries that have many uses spanning nearly all sectors of the economy. As the use
of hydraulic fracturing to extract natural gas from shale gas formations expands, the production of NGLs is growing.

Figure 4.3.18-1 shows the gas and liquid pipeline that are located within Bucks County. Gas pipelines are located
throughout the county while liquid pipelines can be found in the northern area of Bucks as well as the southern
portion of the County. There are 243.3 miles of natural gas transmission pipeline and 47.5 miles of liquid petroleum
pipeline within Bucks County, combining for a total of 290.8 miles of pipeline (PEMA, 2019).
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Figure 4.5.6-1 Gas and Liquid Pipelines within Bucks County

4.5.6.2 Range of Magnitude
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Many factors determine the magnitude of the hazard posed by pipeline failures, including the chemicals released,
the failure mode of the pipeline, the operating conditions of the pipeline at the time of the incident, and the
characteristics of the surrounding area. Impacts to life and property can result from inhalation or ingestion of toxins,
exposure to a fire or explosion, or exposure to contaminated soils or drinking water (FEMA, 2013). These impacts
may include:

e Serious injuries or fatalities;

e Damage to buildings and infrastructure;

e Disruptions and closures to critical infrastructure and services, including transportation routes and

emergency medical services;

e Residential, commercial, and industrial energy supply losses;

e Disruption of local businesses and regional economies; and

o Displacement of residential communities or businesses.

Understanding pipeline threats and hazards begins with understanding the physical and chemical properties of the
productsin the pipeline. Natural gas is a clean-burning fuel that consists mostly of methane (94 percent) and ethane
(2 percent). Some relevant characteristics of natural gas are summarized below:

e Although natural gas is nontoxic, it can cause asphyxiation if released in an enclosed area.

e Natural gas is combustible and natural gas fires produce large amounts of radiant heat.

e If anignition source exists, natural gas releases can result in a sudden fire or explosion

e near the point of release. Once the release ends, however, the hazard declines very quickly as the gas

disperses.
e If natural gas migrates into a building and accumulates inside, the hazard can persist for longer.

Liquid petroleum pipelines can carry many different crude oil and refined petroleum products with widely varying
physical and chemical properties. Many of these products can spread over land and water, flowing into valleys,
ravines, and waterways. Relevant characteristics of some liquid petroleum products are summarized below:

e Most crude oils are heavier and less toxic than refined petroleum products, and do not penetrate porous
surfaces such as soil and sand. Because these products do not evaporate and tend to adhere to surfaces,
however, they remain in the environment longer than refined products. Oil spills may take weeks, months, or
even years to clean up.

e Mostrefined petroleum products are highly fluid, spready quickly over land or water surfaces, and penetrate
porous surfaces. These products are usually flammable, and their volatile components can burn the eyes
and skin and irritate the nose, eyes, and mouth. Because these products have a high evaporation rate and
generally do not adhere to surfaces, they are easier to clean up. Refined petroleum products also produce
vapors that are heavier than air. These vapors will collect in low areas.

e Highly volatile liquids are lighter than air and will form a vapor cloud when released to the atmosphere.

e Anhydrous ammoniais a highly volatile liquid thatis particularly toxic and corrosive. Itis typically transported
under pressure as liquefied gas, and rapidly expands when released.

In some cases, natural hazard events can cause pipeline failures and/or complicate emergency response activities.
When a pipeline failure occurs during a natural disaster, access to the pipeline may be restricted, waterlines for fire
suppression may be compromised, and response personnel and resources may be limited. In addition, the potential
threat of pipeline failure can be amplified by natural hazard events that are accompanied by winds, thunderstorms,
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or floods. These conditions can spread contamination more quickly and exacerbate the threat to local water
supplies, air quality, soil, and agriculture. Other natural hazard events that can lead to pipeline failure include
earthquakes, land subsidence, avalanches, lightning, fires, and severe winter storms (FEMA, 1997).

Several exacerbating or mitigating circumstances can affect the severity of a pipeline failure. Mitigating
circumstances include precautionary measures taken in advance to reduce the impact of a release on the
surrounding environment. After a release, primary and secondary containment or shielding by sheltering-in-place
can help protect people and property. Exacerbating circumstances can include weather conditions, the micro-
meteorological effects of buildings and terrain, and lack of code compliance or maintenance. Non-compliance with
applicable codes (e.g. building or fire codes) and maintenance failures (e.g. fire protection and containment
features) can substantially increase the damage to pipelines and surrounding buildings. The potential impacts of
pipeline failure on community lifelines are detailed in Table 4.5.6-1.

Table 4.5.6-1 Lifelines Most Likely to be Impacted by Gas and Liquid Pipelines

“

Fire departments may be called into response and recovery if leaks or other issues result in explosions
and fires.

Environmental contamination from pipelines can impact agricultural operations and water supplies.
Supply chains may also be impacted if there are disruptions to transportation infrastructure.

Environmental impacts from pipelines could adversely impact communities, leading to more strain on
the local healthcare system.

Pipelines play an important role in energy production and distribution. Issues with pipelines may lead to
additional challenges with energy production and availability.

4.5.6.3 Previous Occurrence

Pennsylvania has a long history of oil and gas well drilling and transportation and, though relatively infrequent, many
accidents and incidents have occurred related to the extraction and transportation of these natural resources. No
comprehensive list of oil and gas related incidents exists at the county level. The hazards associated with each
incident vary widely and encompass damages including serious injury, explosion, fire, and water contamination.

Other prior year incident information for Pennsylvania can be found on the Pennsylvania Emergency Management
Association website. The Pennsylvania Hazardous Material Emergency Planning and Response Act 1990-165 2018
Annual Report states there were 5 “Natural Gas Release” incidents and no pipeline breaks in 2018 in Bucks County.
However, within the Commonwealth, there have been 654 Natural Gas Releases and 18 pipeline breaks in 2018
(PHSMA, 2018). However, the definition of “Natural Gas Release” is not clearly defined, and pipeline break data was
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only reported starting in the 2018 report. Natural gas release information was also only specified from “hazardous
materials” incidents in the reports in 2018.

In December 2025, an apparent gas explosion collapsed part of a nursing home in Bucks County, Pennsylvania,
leaving three women dead and 20 hospitalized. As of the time of this writing, the exact cause of the explosion has
not been disclosed.

On January 31, 2025, the Washington Crossing Pipeline in Upper Makefield, Bucks County, leaked petroleum,
contaminating seven wells in the Mt. Eyre neighborhood. To remediate, third-party environmental consultants have
conducted water testing, and have installed treatment systems at 112 residences, seven of which tested for
petroleum products above drinking water standards within their systems. The Pennsylvania state DEP has been
closely involved in water testing and remediation and will continue to support local residents until cleanup is
completed (PA.gov).

4.5.6.4 Potential for Future Occurrence

While many pipeline break incidents have occurred in Pennsylvania in the past, they are generally considered
difficult to predict, especially within the boundaries of a county. An occurrence is largely dependent upon the
accidental orintentional actions of a person or group. Itis difficult to predict when and where environmental hazards
related to gas pipelines will arise as they are often related to equipment failure and human error. Adequate
monitoring through the DEP will reduce the likelihood of potentialimpacts to the community and to the environment.
Overall, the probability of future environmental hazards events is likely as defined by the Risk Factor Methodology
(See Section 4.6-1).

Pipeline failures are low-probability, potentially high-consequence events. Although gas and liquid pipeline failures
are infrequent, the hazardous and inflammable materials released by these events can pose a significant threat to
public safety and the built and natural environment. Explosions associated with pipeline failures, for example, can
cause severe injury to nearby residents and destroy homes and other property. Corrosion is a major cause of pipeline
failure, and is often associated with pipeline age (FEMA, 2015). Besides corrosion, pipeline failures can be caused
by external impacts from farm or construction machinery, structural failures, mechanical defects, and natural
hazards. Land development tends to increase the likelihood of external impacts and pipeline failure. Gas and liquid
pipeline data and information is often difficult to share given the sensitivity and information sharing protections. This
limits analysis that can be conducted for proposed and existing developments, community vulnerabilities and
impact points. Land development without appropriate planning can also impede access to pipelines for operation
and maintenance or emergency response.

4.5.6.5 Vulnerability Assessment

Table 4.5.6-2 lists the total structures and critical facilities vulnerable to a liquid or gas pipeline incident. The
jurisdictions with the most structures located within 0.25 miles of a liquid or gas are Northampton Township (3,185
structures), Warrington Township (2,247 structures), and Richland Township (1,532 structures). The communities
with the highest percentage of total structures within 0.25 miles of a liquid or gas pipeline are New Hope Borough
(34% of total structures), Milford Borough (26% of total structures), and Warrington Township (49% of total
structures). The jurisdictions that have the most critical facilities within 0.25 miles of a liquid or gas pipeline are
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Northampton Township (13 critical facilities), and Doylestown Borough with 8 facilities within 0.25 miles of a liquid
or gas pipeline.

Table 4.5.6-3 lists the vulnerability of each municipality to liquid and gas pipelines generalized by land use. There are
in total 17,055 total structures located within 0.25 miles of a liquid or gas pipeline; the most vulnerable structure to
the hazard is residential with 14,905 structures located near a pipeline. In addition, 42,001 people live within 0.25
miles of a liquid or gas pipeline (6% of the total population of the county). Not considered in the spatial analysis
conducted are the Adelphia pipeline and compressor station that are in the process of being installed. The
installation of this infrastructure will significantly impact the county, specifically Richland Township and West
Rockhill Township. As spatial data becomes available, this new pipeline will be incorporated more thoroughly into
the vulnerability analysis.

Table 4.5.6-2 Structures and Critical Facilities Vulnerable Liquid and Gas Pipelines (Bucks County GIS, 2025)
(DHS, 2025)

Municipality

Pipeline
Percent Structures
Within .25 Miles of a
Liquid or Gas Pipeline
Total Population
Mile of Pipeline
Pct Population Within
0.25 Mile of Pipeline
Gas Pipeline
Percent Critical
Facilities Within .25
Miles of a Liquid or Gas
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Population Within 0.25
Total Critical Facilities
Critical Facilities Within
.25 Miles of a Liquid or

Bedminster Township 3,278 180 5% 7,518 330 4% 13 0 0%
Bensalem Township 22,234 0 0% 62,819 0% 66 0 0%
Bridgeton Township 790 0 0% 1,234 0% 3 0 0%
Bristol Borough 4,024 0 0% 9,861 0% 19 0 0%
Bristol Township 20,102 0 0% 54,369 0% 62 0 0%
Buckingham Township 8,367 842 10% 20,847 2,652 13% 22 1 5%
Chalfont Borough 1,788 0 0% 4,253 0% 8 0 0%
Doylestown Borough 3,486 0 0% 8,300 0% 23 0 0%

Doylestown Township 6,807 431 6% 17,971 2,325 13% 30 8 27%

Dublin Borough 741 0 0% 2,177 0% 4 0 0%
Durham Township 656 0 0% 1,094 0% 1 0 0%
East Rockhill Township 2,652 134 5% 5,819 232 4% 9 0 0%
Falls Township 11,954 0 0% 34,672 0% 62 0 0%
Haycock Township 1,232 0 0% 2,201 0% 2 0 0%
Hilltown Township 6,428 0 0% 16,395 0% 13 0 0%
Hulmeville Borough 410 0 0% 982 0% 3 0 0%
Ivyland Borough 359 0 0% 955 0% 0 0%
Langhorne Borough 568 0 0% 1,643 0% 0 0%
Langhorne Manor Borough 349 0 0% 1,496 0% 0 0%
Lower Makefield Township 13,771 403 3% 33,224 1,094 3% 29 0 0%
Lower Southampton Township 8,340 587 7% 20,487 1,013 5% 23 0 0%
Middletown Township 17,420 0 0% 45,967 0% 52 0 0%
Milford Township 4,430 1,170 26% 10,238 3,184 31% 12 5 42%
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Municipality

Pipeline
Percent Structures
Within .25 Miles of a
Liquid or Gas Pipeline
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Mile of Pipeline
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Morrisville Borough 3,241 0 0% 9,809 0% 13 0 0%
New Britain Borough 1,151 0 0% 2,836 0% 9 0 0%
New Britain Township 4,937 0 0% 12,223 0% 15 0 0%
New Hope Borough 1,446 489 34% 2,612 1,117 43% 8 1 13%
Newtown Borough 1,054 53 5% 2,268 120 5% 3 0 0%
Newtown Township 8,544 1,051 12% 19,904 2,631 13% 31 6 19%
Nockamixon Township 1,827 250 14% 3,379 340 10% 8 3 38%
Northampton Township 15,081 3,185 21% 39,915 8,236 21% 37 13 35%
Penndel Borough 743 0 0% 2,515 0% 5 0 0%
Perkasie Borough 3,546 0 0% 9,120 0% 8 0 0%
Plumstead Township 5,957 207 3% 14,038 396 3% 25 1 4%
Quakertown Borough 3,259 180 6% 9,359 728 8% 22 1 5%
Richland Township 6,621 1,532 23% 13,858 2,335 17% 11 1 9%
Richlandtown Borough 447 0 0% 1,353 0% 3 0 0%
Riegelsville Borough 465 0 0% 847 0% 2 0 0%
Sellersville Borough 1,914 0 0% 4,567 0% 6 0 0%
Silverdale Borough 337 0 0% 805 0% 3 0 0%
Solebury Township 4,322 447 10% 8,708 970 11% 11 1 9%
Springfield Township 2,719 507 19% 5,172 886 17% 8 6 75%
Telford Borough 763 0 0% 2,199 0% 1 0 0%
Tinicum Township 2,352 52 2% 3,818 74 2% 10 1 10%
Trumbauersville Borough 386 0 0% 883 0% 4 0 0%
Tullytown Borough 900 0 0% 2,268 0% 0 0%
Upper Makefield Township 3,775 416 11% 8,861 899 10% 9 0 0%
Upper Southampton Township 6,233 1,346 22% 15,269 3,342 22% 24 8 13%
Warminster Township 13,677 524 4% 33,603 1,518 5% 40 0 0%
Warrington Township 9,377 2,247 24% 25,639 5,871 23% 26 11 42%
Warwick Township 6,284 822 13% 14,851 1,708 12% 16 2 13%
West Rockhill Township 2,502 0 0% 5,446 0% 14 0 0%
Wrightstown Township 1,497 0 0% 3,286 0 0% 5 0 0%
Yardley Borough 1,350 0 0% 2,605 0% 6 0 0%
TOTAL 256,893 17,055 7% 646,538 42,001 6% 860 64 7%

Table 4.5.6-3 Structures Vulnerable to Liquid and Gas Pipelines by Generalized Land Use Type (Bucks County
GIS, 2025)

4.0-209



@ o T = = - 5 i § ®
Municipality 2 3 £ Z El 3 35 g_ [ § E °
n = € o 3 [3) 7] ) [0) n 3
S glg|=| 2|2 & |§|¢ = 5<
= = =T
Bedminster Township 3,278 44 7 0 3 1 119 1 0 0 0 5 180
Bensalem Township 22,234 0 0 0 0 0 0 0 0 0 0 0
Bridgeton Township 790 0 0 0 0 0 0 0 0 0 0 0
Bristol Borough 4,024 0 0 0 0 0 0 0 0 0 0 0
Bristol Township 20,102 0 0 0 0 0 0 0 0 0 0 0
Buckingham Township 8,367 6 18 1 0 3 774 3 3 3 0 31 842
Chalfont Borough 1,788 0 0 0 0 0 0 0 0 0 0 0 0
Doylestown Borough 3,486 0 0 0 0 0 0 0 0 0 0 0 0
Doylestown Township 6,807 2 29 0 20 0 364 0 1 0 0 15 431
Dublin Borough 741 0 0 0 0 0 0 0 0 0 0 0 0
Durham Township 656 0 0 0 0 0 0 0 0 0 0 0 0
East Rockhill Township 2,652 2 1 0 0 0 100 0 0 0 6 25 134
Falls Township 11,954 0 0 0 0 0 0 0 0 0 0 0 0
Haycock Township 1,232 0 0 0 0 0 0 0 0 0 0 0 0
Hilltown Township 6,428 0 0 0 0 0 0 0 0 0 0 0 0
Hulmeville Borough 410 0 0 0 0 0 0 0 0 0 0 0 0
Ivyland Borough 359 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Borough 568 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Manor Borough 349 0 0 0 0 0 0 0 0 0 0 0 0
Lower Makefield Township 13,771 5 1 0 1 1 376 0 6 2 1 10 403
Lower Southampton Township 8,340 0 67 35 1 2 475 0 2 0 0 5 587
Middletown Township 17,420 0 0 0 0 0 0 0 0 0 0 0 0
Milford Township 4,430 68 24 9 15 9 989 2 14 2 1 37 1,170
Morrisville Borough 3,241 0 0 0 0 0 0 0 0 0 0 0 0
New Britain Borough 1,151 0 0 0 0 0 0 0 0 0 0 0 0
New Britain Township 4,937 0 0 0 0 0 0 0 0 0 0 0 0
New Hope Borough 1,446 0 59 0 6 4 403 1 1 1 1 13 489
Newtown Borough 1,054 0 0 0 0 0 53 0 0 0 0 0 53
Newtown Township 8,544 8 141 0 10 6 841 1 12 5 2 25 1,051
Nockamixon Township 1,827 21 3 0 4 3 196 0 1 2 0 20 250
Northampton Township 15,081 10 83 9 15 1 3,004 2 25 10 1 25 3,185
Penndel Borough 743 0 0 0 0 0 0 0 0 0 0
Perkasie Borough 3,546 0 0 0 0 0 0 0 0 0 0 0 0
Plumstead Township 5,957 28 1 0 3 0 166 0 1 2 1 207
Quakertown Borough 3,259 0 16 0 3 3 149 0 5 0 0 4 180
Richland Township 6,621 0 20 3 3 3 1,170 1 63 5 0 264 1,532
Richlandtown Borough 447 0 0 0 0 0 0 0 0 0 0 0 0
Riegelsville Borough 465 0 0 0 0 0 0 0 0 0 0 0 0
Sellersville Borough 1,914 0 0 0 0 0 0 0 0 0 0 0 0
Silverdale Borough 337 0 0 0 0 0 0 0 0 0 0 0 0
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Solebury Township 4,322 27 0 0 2 0 378 1 5 1 0 33 447
Springfield Township 2,719 40 22 2 9 1 350 3 7 8 0 63 507
Telford Borough 763 0 0 0 0 0 0 0 0 0 0 0
Tinicum Township 2,352 0 0 1 4 17 1 0 0 0 24 52
Trumbauersville Borough 386 0 0 0 0 0 0 0 0 0 0 0
Tullytown Borough 900 0 0 0 0 0 0 0 0 0 0 0
Upper Makefield Township 3,775 11 0 0 3 0 354 0 0 0 2 46 416
Upper Southampton Township 6,233 1 65 0 5 5 1,251 0 5 2 0 12 1,346
Warminster Township 13,677 0 31 0 1 0 486 0 1 0 0 5 524
Warrington Township 9,377 11 35 0 18 12 | 2,125 1 20 6 2 17 2,247
Warwick Township 6,284 5) 2 14 6 4 765 1 4 1 3 17 822
West Rockhill Township 2,502 0 0 0 0 0 0 0 0 0 0 0
Wrightstown Township 1,497 0 0 0 0 0 0 0 0 0 0 0 0
Yardley Borough 1,350 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 256,893 294 625 73 129 62 14,905 18 176 50 20 701 17,055

4.5.6.6 Equity in Vulnerable Communities

Seniors, low-income households, and renters may be more susceptible to gas and liquid pipeline incidents because
they are less likely to be aware of pipeline locations, emergency procedures, or warning signs of a pipeline failure.
These populations may also lack the financial resources needed for temporary relocation or property repair following
a pipeline incident. In Bucks County, pipeline infrastructure crosses both suburban and developed areas, including
sections of Lower Bucks and Central Bucks, where vulnerable populations are present in older residential
neighborhoods near utility corridors. Communities with limited housing options and higher renter occupancy face
greater challenges in responding to and recovering from pipeline-related emergencies.
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4.5.7 Environmental Hazards: Hazardous Materials Release

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

4.5.7.1 Location and Extent

Facilities that use, manufacture, or store hazardous materials in Pennsylvania must comply with both Title Il of the
federal Superfund Amendments and Reauthorization Act (SARA), also known as the Emergency Planning and
Community Right-to-Know Act (EPCRA), and the Commonwealth's reporting requirements under the Hazardous
Materials Emergency Planning and Response Act (1990-165), as amended. The community right-to-know reporting
requirements keep communities abreast of the presence and release of chemicals at individual facilities. EPCRA
was designed to ensure that state and local communities are prepared to respond to potential chemical accidents
through Local Emergency Planning Committees (LEPCs). LEPCs are charged with developing emergency response
plans for SARA Title Ill facilities; these plans cover the location and extent of hazardous materials, establish
evacuation plans, response procedures, methods to reduce the magnitude of a materials release, and establish
methods and schedules for training and exercises. There are 381 SARA Title Il - Tier Il reporting facilities in Bucks
County as of 2018 (PHMSA, 2018). SARA Title lll facilities are protected data, and this is the most recent information
at this time.

Because SARATitle Ill facilities are covered under their own unique planning process and are continually evaluated
through the LEPC, this Hazard Mitigation Plan will focus on the Environmental Protection Agency (EPA)-identified
hazardous materials sites. This dataset, publicly available at http://www.epa.gov/enviro/geo_data.html, includes a

number of materials facilities including:

e Superfund National Priorities List (NPL) sites,

o RCRAInfo (EPA and state treatment, storage, disposal) facilities,

e Toxic Release Inventory System (TRI) sites,

o Integrated Compliance Information System (ICIS) and Permit Compliance System (PCS) - National Pollutant
Discharge Elimination System (NPDES) Majors,

o RCRAInfo - Large Quantity Generators (LQG),

e Air Facility System (AFS) - Major discharges of air pollutants,

e RCRAInfo - Corrective Actions,

e RiskManagement Plan,

e Section Seven Tracking System Sites (Pesticides), and

e ACRES - Brownfields Properties.

Using this dataset will help to provide a more complete picture of the risk of hazardous materials releases in the
County. Bucks County has 49 EPA-identified hazardous materials sites throughout the County, shown in Figure 4.5.6-
1. Bristol and Falls Townships have the most hazardous materials facilities within the County. Other municipalities
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and places hosting TRI sites include Bensalem Township, Ivyland Borough, Middletown Township, Plumstead
Township, Quakertown Borough, Richland Township, Upper Southampton Township, Warminster Township,
Warrington Township, and West Rockhill Township.

Transportation of hazardous materials on highways involves tanker trucks or trailers. Unsurprisingly, large trucks are
responsible for the greatest number of hazard material release incidents. Hazardous material releases from rail
transport are also of concern due to collisions and derailments that result in large spills.

The development pattern in Bucks County is focused along the major transportation routes, including, for example,
Interstates 476, 276, and 95. Interstate 276 is a six-lane highway in a portion of the County before it tapers down to
a four-lane highway and, as it is the major east-west limited access facility through the County; it typically has large
trucks transporting a variety of materials, including hazardous waste on it. Interstate 95 is the major north-south
limited access facility through the County and also carries a significant amount of truck traffic. These major
transportation routes are also shown on Figure 4.5.6-1.
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Figure 4.5.7-1 Bucks County Toxic Release Inventory Facilities.
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4.5.4.2 Range of Magnitude

Hazardous material releases can contaminate air, water, and soils, possibly resulting in death and/or injuries.
Dispersion can take place rapidly when transported by water and wind. While often accidental, releases can occur
as a result of human carelessness, intentional acts, or natural hazards. When caused by natural hazards, these
incidents are known as secondary events. Hazardous materials can include toxic chemicals, radioactive materials,
infectious substances, and hazardous waste. Such releases can affect nearby populations and contaminate critical
or sensitive environmental areas.

With hazardous material release, whether accidental or intentional, there are several potentially exacerbating or
mitigating circumstances that will affect its severity or impact. Mitigating conditions are precautionary measures
taken in advance to reduce the impact of a release on the surrounding environment. Primary and secondary
containment or shielding by sheltering-in-place protects people and property from the harmful effects of a
hazardous material release. Exacerbating conditions, or characteristics that can enhance or magnify the effects of
hazardous material release, include:

o Weather conditions: affects how the hazard occurs and develops

e Micro-meteorological effects of buildings and terrain: alters dispersion of hazardous materials

¢ Non-compliance with applicable codes (e.g. building or fire codes) and maintenance failures (e.g. fire

protection and containment features): can substantially increase the damage to the facility itself and to

surrounding buildings.

Whether or not a hazardous materials site is contained in the SFHA is also a concern, as there could be larger-scale
water contamination during a flood event should the flood compromise the production or storage of hazardous
chemicals. Such a situation could be considered a worst-case scenario for hazardous materials release because it
could swiftly move toxic chemicals throughout a water supply and across great distances.

The severity of a given incident is dependent not only on the circumstances described above, but also on the type of
material released and the distance and related response time for emergency response teams. The areas within
closest proximity to the releases are generally at greatest risk, yet depending on the agent, a release can travel great
distances or remain present in the environment for a long period of time (e.g. centuries to millennia for radioactive
materials), resulting in extensive impacts on people and the environment.

The potential impacts of hazardous materials release on community lifelines are as follows:

Table 4.5.7-1 Most Likely Lifelines Impacted by Hazardous Materials Release

e . Notes |

Fire departments may be called into response and recovery if leaks or other issues result in
explosions and fires.

Impacts from hazardous materials releases include environmental contamination, which can
impact agricultural operations and water supplies.
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e . Notes |

Releases can have adverse impacts on communities, leading to more strain on the local healthcare

4.5.7.2 Previous Occurrence

system.

Transportation lifeline as release itself or resulting explosions and fires.

The EPATRI records indicate that there has been a total of 430,667 pounds of chemicals released from fixed sites in
Bucks County in 2024 (US EPA, 2026). As a majority of hazardous material release incidents occur in transit, the

Pipeline and Hazardous Materials Safety Administration (PHMSA) of the U.S. Department of Transportation tracks

hazardous materials releases as a result of transportation accidents. Table 4.5.7-2 lists the reported incidents from
PHMSA in Bucks County from June 2, 2015 to present as of January 2026, with a total of 291 incidents occurring
since the previous plan update. For incidents occurring prior to 2015, please consult the 2021 update to the Bucks

County HMP.

Table 4.5.7-2 Previous Hazardous Materials Incidents in Transportation in Bucks County Between 2015 - 2024

(PHMSA, 2025).

Material Released Date of Incident Mode of Transportation

Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 6/22/2015 Highway
Polish, Liquid Filler, And Liquid Lacquer Base
Caustic Alkali Liquids, N.O.S. 6/24/2015 Highway
Styrene Monomer, Stabilized 7/23/2015 Highway
Petroleum Distillates, N.O.S. Or Petroleum Products, N.O.S. 7/27/2015 Highway
Petroleum Gases, Liquefied Or Liquefied Petroleum Gas 9/3/2015 Rail
Fuel Oil (No. 1, 2, 4, 5, Or 6) 9/18/2015 Highway
Printing Ink, Flammable Or Printing Ink Related Material (Including Printing 10/5/2015 Highway
Ink Thinning Or Reducing Compound), Flammable
Compounds, Cleaning Liquid 10/8/2015 Highway
Styrene Monomer, Stabilized 10/26/2015 Highway
Corrosive Liquid, Acidic, Organic, N.O.S. 10/27/2015 Highway
Extracts, Flavoring, Liquid 10/27/2015 Highway
Sodium Hydroxide, Solid 10/28/2015 Highway
Corrosive Liquid, Acidic, Organic, N.O.S. 11/22/2015 Highway
Corrosive Liquid, Basic, Inorganic, N.O.S. 12/28/2015 Highway
Carbon Disulfide 12/29/2015 Highway
Sodium Hydroxide, Solid 2/8/2016 Highway
Methanol 3/10/2016 Highway
Hydrochloric Acid 4/7/2016 Highway
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 4/25/2016 Highway
Polish, Liquid Filler And Liquid Lacquer Base
Isopropenylbenzene 4/25/2016 Rail
Extracts, Flavoring, Liquid 4/27/2016 Highway
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Material Released Date of Incident Mode of Transportation

Nitrocellulose, Solution, Flammable With Not More Than 12.6 Percent 6/23/2016 Highway
Nitrogen, By Mass, And Not More Than 55 Percent Nitrocellulose
Corrosive Liquid, Basic, Organic, N.O.S. 6/29/2016 Highway
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 8/10/2016 Highway
Polish, Liquid Filler And Liquid Lacquer Base
Sodium Hydroxide, Solid 8/10/2016 Highway
Corrosive Liquids, Oxidizing, N.O.S. 8/26/2016 Highway
Petroleum Gases, Liquefied Or Liquefied Petroleum Gas 9/3/2016 Rail
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 9/17/2016 Highway
Polish, Liquid Filler And Liquid Lacquer Base
Elevated Temperature Liquid, Flammable, N.O.S., With Flash Point Above 9/19/2016 Highway
37.8 C, At Or Above Its Flash Point
Phenol, Molten 9/21/2016 Rail
Petroleum Distillates, N.O.S. Or Petroleum Products, N.O.S. 10/9/2016 Highway
Paint Related Material Including Paint Thinning, Drying, Removing, Or 11/3/2016 Highway
Reducing Compound
Dioxane 12/1/2016 Highway
Sodium Hydroxide, Solid 1/17/2017 Highway
Pine Oil 1/25/2017 Highway
Compounds, Tree Killing, Liquid Or Compounds, Weed Killing, Liquid 2/6/2017 Highway
Sodium Hydroxide, Solid 2/22/2017 Highway
Butyl Acrylates, Stabilized 2/24/2017 Highway
Fuel Oil (No. 1, 2, 4, 5, Or 6) 3/10/2017 Highway
Resin Solution, Flammable 3/28/2017 Highway
Styrene Monomer, Stabilized 4/6/2017 Rail
Fuel Oil (No. 1, 2, 4, 5, Or 6) 4/19/2017 Rail
Ethanol And Gasoline Mixture Or Ethanol And Motor Spirit Mixture Or 5/5/2017 Highway
Ethanol And Petrol Mixture, With More Than 10% Ethanol
Corrosive Liquid, Basic, Inorganic, N.O.S. 6/15/2017 Highway
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 7/7/2017 Highway
Polish, Liquid Filler And Liquid Lacquer Base
Corrosive Liquid, Basic, Inorganic, N.O.S. 7/14/2017 Highway
Adhesives, Containing A Flammable Liquid 7/14/2017 Highway
Sodium Hydroxide, Solution 7/17/2017 Highway
Corrosive Liquid, Basic, Inorganic, N.O.S. 8/7/2017 Highway
Aerosols, Flammable, (Each Not Exceeding 1 L Capacity) 8/14/2017 Highway
Flammable Liquids, Toxic, N.O.S. 8/17/2017 Highway
Printing Ink, Flammable Or Printing Ink Related Material (Including Printing 8/18/2017 Highway
Ink Thinning Or Reducing Compound), Flammable
Potassium Chlorate 8/25/2017 Highway
Batteries, Wet, Filled With Acid, Electric Storage 9/18/2017 Highway
Fuel Oil (No. 1, 2, 4, 5, Or 6) 9/25/2017 Highway
Naphtha 10/6/2017 Highway
Aerosols, Flammable, (Each Not Exceeding 1 L Capacity) 10/9/2017 Highway
Sodium Hydroxide, Solution 11/28/2017 Highway
Diacetone Alcohol 1/12/2018 Highway
Petroleum Distillates, N.O.S. Or Petroleum Products, N.O.S. 1/19/2018 Highway
Self-Heating, Solid, Organic, N.O.S. 3/28/2018 Highway
Isopropanol Or Isopropyl Alcohol 4/27/2018 Highway
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Material Released Date of Incident Mode of Transportation

Isopropanol Or Isopropyl Alcohol
Toxic Solids, Organic, N.O.S.
Batteries, Wet, Filled With Acid, Electric Storage
Hydrofluorosilicic Acid
Corrosive Liquids, N.O.S.

Sodium Borohydride And Sodium Hydroxide Solution, With Not More Than
12 Percent Sodium Borohydride And Not More Than 40 Percent Sodium
Hydroxide By Mass
Hydrochloric Acid

Sodium Hydroxide, Solution
Ethyl Mercaptan
Paraformaldehyde
Isopropenylbenzene
Petroleum Distillates, N.O.S. Or Petroleum Products, N.O.S.
Corrosive Liquid, Basic, Organic, N.O.S.
Ethanol Or Ethyl Alcohol Or Ethanol Solutions Or Ethyl Alcohol Solutions

Isopropenylbenzene

Resin Solution, Flammable

Adhesives, Containing A Flammable Liquid
Potassium Hydroxide, Solid
Batteries, Wet, Filled With Acid, Electric Storage
Toxic Solids, Organic, N.O.S.
Toxic Solids, Organic, N.O.S.
Extracts, Flavoring, Liquid

Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish,
Polish, Liquid Filler And Liquid Lacquer Base
Methyl Isobutyl Ketone

Resin Solution, Flammable

Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish,
Polish, Liquid Filler And Liquid Lacquer Base
Cyclohexane

Isopropanol Or Isopropyl Alcohol
Vinyl Acetate, Stabilized
Methanol
Hydrochloric Acid
Flammable Liquids, N.O.S.
Flammable Liquids, Toxic, N.O.S.
Flammable Liquids, N.O.S.
Batteries, Wet, Filled With Acid, Electric Storage
Combustible Liquid, N.O.S.
Sodium Hydroxide, Solution
Sodium Hydroxide, Solution
Sodium Persulfate
Corrosive Liquids, N.O.S.
Sodium Nitrite
Ethanol Or Ethyl Alcohol Or Ethanol Solutions Or Ethyl Alcohol Solutions

4/30/2018
5/3/2018
5/3/2018
5/15/2018
6/5/2018
6/7/2018

6/13/2018
7/17/2018
10/26/2018
11/1/2018
11/21/2018
12/4/2018
12/6/2018
12/15/2018
12/19/2018
1/9/2019
1/14/2019
2/7/2019
2/15/2019
3/5/2019
3/8/2019
3/28/2019
5/6/2019

5/6/2019
5/30/2019
10/11/2019

10/11/2019
10/21/2019
10/28/2019
11/6/2019
11/22/2019
2/7/2020
4/17/2020
5/27/2020
5/27/2020
6/19/2020
8/13/2020
8/13/2020
9/28/2020
10/8/2020
10/9/2020
10/15/2020

Highway
Highway
Highway
Highway
Highway
Highway

Rail
Highway
Highway
Highway

Rail
Highway
Highway
Highway

Rail
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway

Highway
Highway
Highway

Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
Highway
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Material Released Date of Incident Mode of Transportation

Compressed Gas, N.O.S 11/2/2020 Highway

Styrene Monomer, Stabilized 1/5/2021 Rail
Corrosive Liquids, N.O.S. 4/29/2021 Highway
Alcohols, N.O.S. 4/27/2021 Highway

Hydrochloric Acid 6/10/2021 Rail
Petroleum Distillates, N.O.S. Or Petroleum Products, N.O.S. 9/8/2021 Highway
Combustible Liquid, N.O.S. 9/13/2021 Highway
Chlorite Solution 10/1/2021 Highway
Environmentally Hazardous Substances, Solid, N.O.S. 11/19/2021 Highway
Dichloromethane 2/9/2022 Highway
Toxic Liquids, Flammable, Organic, N.O.S. 3/4/2022 Highway
Toxic Liquids, Flammable, Organic, N.O.S. 3/4/2022 Highway
Ethanol Or Ethyl Alcohol Or Ethanol Solutions Or Ethyl Alcohol Solutions 2/22/2022 Highway
Ethanol Or Ethyl Alcohol Or Ethanol Solutions Or Ethyl Alcohol Solutions 2/22/2022 Highway
Ethanol Or Ethyl Alcohol Or Ethanol Solutions Or Ethyl Alcohol Solutions 2/22/2022 Highway
Corrosive Solids, N.O.S. 5/25/2022 Highway
Sulfuric Acid With Not More Than 51% Acid 5/9/2022 Highway
Methyl Acetate 7/6/2022 Highway
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 10/3/2022 Highway

Polish, Liquid Filler And Liquid Lacquer Base

Batteries, Wet, Filled With Acid, Electric Storage 10/10/2022 Highway
Batteries, Wet, Filled With Acid, Electric Storage 10/10/2022 Highway
Corrosive Solid, Acidic, Inorganic, N.O.S. 10/10/2022 Highway
Bisulfites, Aqueous Solutions, N.O.S. 12/28/2022 Highway
Amines, Liquid, Corrosive, N.O.S. Or Polyamines, Liquid, Corrosive, N.O.S. 12/29/2022 Highway
Amines, Liquid, Corrosive, N.O.S. Or Polyamines, Liquid, Corrosive, N.O.S. 3/1/2023 Highway
Sodium Hydroxide, Solution 2/22/2023 Highway
Adhesives, Containing A Flammable Liquid 10/13/2023 Highway
Methanol 2/8/2024 Highway
Methanol 2/12/2024 Highway
Resin Solution, Flammable 3/25/2024 Highway
Paint Including Paint, Lacquer, Enamel, Stain, Shellac Solutions, Varnish, 5/24/2024 Highway

Polish, Liquid Filler And Liquid Lacquer Base

4.5.7.3 Potential for Future Occurrence

While many incidents involving hazardous materials releases have occurred in Bucks County in the past, they are
generally difficult to predict. Any occurrence is largely dependent upon the accidental or intentional actions of a
person or group. At the same time, though, the County cites increases in truck-based shipping as a potential source
for expanding numbers of hazardous materials releases in Bucks County. The future occurrence of environmental
hazards can be considered highly likely as defined by the Risk Factor methodology probability criteria (see Table 4.6-
1).
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4.5.7.4 Vulnerability Assessment

Jurisdictions that are home to one or more hazardous materials facilities should be considered vulnerable to
hazardous materials releases from fixed facilities. Table 4.5.7-3 illustrates the structures vulnerable to hazardous
material facilities — specifically structures within 1.5 miles of a hazardous material facility — as well as critical
facilities located within 1.5 miles of a hazardous material facility. The jurisdictions without TRI facilities have much
lower relative vulnerability to fixed hazardous materials incidents.

Populations in and around the communities that are home to TRI sites are more vulnerable to facility releases,
particularly those within 1.5 miles of the facility. Bristol Township has the highest number of addressable structures
within 1.5 miles with 20,102 and the highest number of critical facilities vulnerable to fixed hazardous materials
incidents with 62 Warminster follows with 13,011 structures and 40 critical facilities. Third is Falls Township with
11,954 Structures and 59 critical facilities. Other municipalities that are home to a high number of critical facilities
with 20 or more vulnerable to fixed hazardous materials incidents include Bensalem, Richland, and Middletown
Townships.

Table 4.5.7-3 Exposure of Structures to Hazardous Material Sites (Bucks County GIS, 2024) (DHS, 2025)

. Percent
Critical .
Percent L Critical
Structures Facilities g
Structures Facilities
vulnerable to Vulnerable to
Vulnerable to Total Vulnerable to
L Total hazardous . hazardous
Municipality . Hazardous critical . Hazardous
structures material . . material .
A - Material facilities L Material
facilities (within - N facilities -
. Facilities (within - Facilities
1.5 miles) . (within 1.5 e
1.5 miles) . (within 1.5
miles) .
miles)
Bedminster Township 3,278 80 2% 13 0 0%
Bensalem Township 22,234 9,916 45% 66 25 38%
Bridgeton Township 790 0 0% 8 0 0%
Bristol Borough 4,024 4,009 100% 19 17 89%
Bristol Township 20,102 20,102 100% 62 62 100%
Buckingham Township 8,367 0 0% 22 0 0%
Chalfont Borough 1,788 0 0% 8 0 0%
Doylestown Borough 3,486 0 0% 23 0 0%
Doylestown Township 6,807 0 0% 30 0 0%
Dublin Borough 741 0 0% 4 0 0%
Durham Township 656 0 0% 1 0 0%
East Rockhill Township 2,652 0 0% 9 0 0%
Falls Township 11,954 9,778 82% 62 59 95%
Haycock Township 1,232 0 0% 2 0 0%
Hilltown Township 6,428 1,572 24% 13 0 0%
Hulmeville Borough 410 53 13% 3 0 0%
Ivyland Borough 359 359 100% 5 100%
Langhorne Borough 568 0 0% 4 0 0%
Langhorne Manor Borough 349 0 0% 4 0 0%
Lower Makefield Township 13,771 2,799 20% 29 3 10%
Lower Southampton Township 8,340 0 0% 23 0 0%
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Municipality

Middletown Township
Milford Township
Morrisville Borough
New Britain Borough
New Britain Township
New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough
Plumstead Township
Quakertown Borough
Richland Township
Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township
Trumbauersville Borough
Tullytown Borough
Upper Makefield Township
Upper Southampton Township
Warminster Township
Warrington Township
Warwick Township
West Rockhill Township
Wrightstown Township
Yardley Borough
TOTAL

4.0-221

Total
structures

17,420
4,430
3,241
1,151
4,937
1,446
1,054
8,544
1,827

15,081

743

3,546
5,957
3,259
6,621

447
465
1,914
337

4,322

2,719
763
2,352
386
900

3,775
6,233

13,677
9,377
6,284
2,502
1,497
1,350

256,893

Percent
Structures
Structures
vulnerable to
Vulnerable to
hazardous
. Hazardous
material .
L - Material
facilities (within - N
1.5 miles) Facilities (within
’ 1.5 miles)
5,693 33%
0 0%
2,665 82%
0 0%
0 0%
0 0%
0 0%
0 0%
0 0%
716 5%
0 0%
121 3%
2,933 49%
3,119 96%
4,212 64%
447 100%
0 0%
1,371 72%
0 0%
0 0%
0 0%
708 93%
0 0%
0 0%
742 82%
0 0%
3,834 62%
13,011 95%
3,162 34%
1,543 25%
815 33%
0 0%
0 0%
93,760 36%

Total
critical
facilities

52
12
13

15

31

37

25
22
11

24
40
26
16
14

860

Critical
Facilities
Vulnerable to
hazardous
material
facilities
(within 1.5
miles)

O O O O O o o o o

N =
N ©

® © © ©o o = 0o ©o © A O W ©

-

o o o

337

Percent
Critical
Facilities
Vulnerable to
Hazardous
Material
Facilities
(within 1.5
miles)
23%

0%
92%
0%

0%
0%
0%
0%
0%
0%
0%
0%
76%
100%
82%
100%
0%
67%
0%
0%
0%
100%
0%
0%
75%
0%
75%
100%
54%
6%
36%
0%
0%
39%



Table 4.5.7-4 Exposure of Populations to Hazardous Material Sites (Bucks County GIS, 2024) (DHS, 2025)

Population within 1.5 mile of TRl | Population within 1.5 mile of TRI

Municipality Total Population Site .
Bedminster Township 7,518 93 1%
Bensalem Township 62,819 22,824 36%
Bridgeton Township 1,234 0 0%
Bristol Borough 9,861 9,753 99%
Bristol Township 54,369 54,369 100%
Buckingham Township 20,847 0 0%
Chalfont Borough 4,253 0 0%
Doylestown Borough 8,300 0 0%
Doylestown Township 17,971 0 0%
Dublin Borough 2,177 0 0%
Durham Township 1,094 0 0%
East Rockhill Township 5,819 0 0%
Falls Township 34,672 26,657 77%
Haycock Township 2,201 0 0%
Hilltown Township 16,395 4,322 26%
Hulmeville Borough 982 214 22%
Ivyland Borough 955 955 100%
Langhorne Borough 1,643 0 0%
Langhorne Manor Borough 1,496 0 0%
Lower Makefield Township 33,224 5,596 17%
Lower Southampton 20,487 0 0%
Township
Middletown Township 45,967 15,978 35%
Milford Township 10,238 0 0%
Morrisville Borough 9,809 8,417 86%
New Britain Borough 2,836 0 0%
New Britain Township 12,223 0 0%
New Hope Borough 2,612 0 0%
Newtown Borough 2,268 0 0%
Newtown Township 19,904 0 0%
Nockamixon Township 3,379 0 0%
Northampton Township 39,915 1,073 3%
Penndel Borough 2,515 0 0%
Perkasie Borough 9,120 520 6%
Plumstead Township 14,038 7,248 52%
Quakertown Borough 9,359 8,857 95%
Richland Township 13,858 8,062 58%
Richlandtown Borough 1,353 1,353 100%
Riegelsville Borough 847 0 0%
Sellersville Borough 4,567 3,320 73%
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Population within 1.5 mile of TRl | Population within 1.5 mile of TRI

Municipality Total Population Site Site
Silverdale Borough 805 0 0%
Solebury Township 8,708 0 0%

Springfield Township 5,172 0 0%
Telford Borough 2,199 2,037 93%
Tinicum Township 3,818 0 0%
Trumbauersville Borough 883 0 0%
Tullytown Borough 2,268 1,531 68%
Upper Makefield Township 8,861 0 0%
Upper Southampton 15,269 8,529 56%

Township
Warminster Township 33,603 31,031 92%
Warrington Township 25,639 8,465 33%
Warwick Township 14,851 3,090 21%
West Rockhill Township 5,446 2,286 42%
Wrightstown Township 3,286 0 0%
Yardley Borough 2,605 0 0%
TOTAL 646,538 236,580 37%

4.5.7.5 Equity In Vulnerable Communities

Low-income households, non-English speaking populations, and individuals without access to personal
transportation are more vulnerable to hazardous materials incidents due to potential barriers to risk
communication, evacuation, and emergency response. These populations may also have limited access to
resources needed for long-term health monitoring or recovery following exposure. In Bucks County, communities
with elevated vulnerability often overlap with industrial land uses, major highways, and rail corridors, particularly in
Lower Bucks County along the | 95, Route 13, and rail corridors. Municipalities such as Bristol Township, Tullytown
Borough, Morrisville Borough, and Falls Township contain both higher concentrations of vulnerable populations and
greater exposure to hazardous materials transportation routes.
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4.5.8 Substance Use Disorder

Substance use disorder occurs when an individual becomes physically dependent on a drug,
either legal orillegal. The most likely cause are opioids, a class of drugs that reduces pain. “Opioid”
is used as a broad term and includes opiates, which are drugs naturally extracted from certain
types of poppy plants, and narcotics. Substance abuse can lead to overdose, which can be fatal.

4.5.8.1 Location and Extent

Substance use disorder occurs when an individual becomes physically dependent on an opioid, a class of drugs that
reduce pain. Opioid is used as a broad term and includes opiates, which are drugs naturally extracted from certain
types of poppy plants and narcotics. Opioids can also be synthetically made to emulate opium. According to the
Drug Enforcement Administration (DEA) opioids come in various forms: tablets, capsules, skin patches, powder,
chunks in various colors from white to shades of brown and black, liquid form for oral use and injection, syrups,
suppositories, and lollipops. The Centers for Disease Control and Prevention (CDC) defines the following as the
three most common types of opioids:

e Prescription Opioids: Opioid medication prescribed by doctors for pain treatment. Prescription opioids can

be synthetic-oxycodone (OxyContin) or hydrocodone (Vicodin), or natural, like morphine.

e Fentanyl: A powerful synthetic opioid that is 50 to 100 times more powerful than morphine and is used for
treating severe pain. Illegally made and distributed fentanyl is becoming more prevalent.

e Heroin: Anillegal natural opioid processed from morphine and is also becoming more commonly used in the
United States. Opioids are highly addictive. They block the body’s ability to feel pain and can create a sense
of euphoria.

Additionally, individuals often build a tolerance to opioids, which can lead to misuse and overdose. Fentanyl and
fentanyl-related substances are hazardous materials and should be treated as such. Contact with fentanyl can
impact first responders and family and friends of opioid users. Depending on the potency of the drug, it can take as
a little as the equivalent of a few grams of table salt to cause health complications (DEA, 2020). Substance use
disorder impacts the entire Commonwealth. Nationally, Pennsylvania is among four of the hardest hit states from
opioid-related deaths, along with West Virginia, Ohio, and New Hampshire.

People under the age of 35 have been particularly vulnerable to opioid abuse. According to a joint intelligence report
prepared by the DEA Philadelphia Division and the University of Pittsburgh, between 2015 and 2016 in Pennsylvania,
fentanyl use increased 380 percent among 15- to 24-year-olds while heroin use increased 970 percent in the 25- to
34-year age range. The report also documented a higher percentage of drug-related deaths attributed to opioid use
in Pennsylvania’s rural communities at 42 percent, compared to 34 percentin urban communities (DEA Philadelphia
Division, 2017).

According to a recent study, environmental scientists at the Cary Institute of New York found traces of opioid and
other drugs in streams, rivers, and lakes. These traces came from human urine and feces, and medications that have
been flushed down the toilet. However, the ecological and environmental impacts are unknown. The EPA suggests
that while the risks of pharmaceuticals found in wastewater, ambient water, and drinking water is low, further
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research is needed (US EPA, 2014a). A study published in 2022 which tested 52 drinking water sources in the US
found hydrocodone and codeine in 40% of sampled sources. Fentanyl was not found in any of the sampled locations
(Skaggs and Logue, 2022).

4.5.8.2 Range of Magnitude

Substance use disorder can lead to overdose, which can be fatal. The most dangerous side effect of an opioid
overdose is depressed breathing. The lack of oxygen to the brain causes permanent brain damage, leading to organ
failure, and eventually, death. Signs and symptoms include respiratory depression, drowsiness, disorientation,
pinpoint pupils, and clammy skin. Substance use disorder can also be passed from mother to child in the womb.
This condition, known as neonatal abstinence syndrome (NAS), has increased five-fold from 2000 to 2012, according
to the National Institute of Drug Abuse (NIDA), resulting in an estimated 22,000 babies in the United States born with
this condition (NIDA, 2019). Between 2010 and 2017, the number of babies diagnosed with NAS increased by 82%
(Hirai et al, 2021). Data from 2020 suggests that 59 children are diagnosed with NAS in the United States every day
(CDC 2024). First responders — paramedics, police officers, and fire fighters, are also affected by Pennsylvania’s
substance use disorder crisis. In addition to the crisis consuming time and resources, first responders also face
exposure risk, particularly to synthetic fentanyl. According to the DEA, it takes two to three milligrams of fentanyl to
induce respiratory depression, arrest, and possibly death. Since fentanyl is indistinguishable from several other
narcotics and powdered substances, first responders must take extra precaution when dealing with calls related to
drug abuse (DEA, 2019).

Table 4.5.8-1 Most Likely Lifelines Impacted by Substance Abuse

. fenes | Notes |

Government services are needed to aid individuals with substance use disorder and police
officers and other first responders may be at risk of exposure to certain substances.

Medical services may be needed as substance use has negative impacts on public health and
may require medical treatment and mental health services.

4.5.8.3 Previous Occurrence

The rate of fatalities across a 12-month span has remained relatively stable between 130 and 210 deaths. The overall
trend over the past five years has been largely a moderate decline in fatalities. Figure 4.5.8-2 shows the rate of
fatalities per 100,000 people between 2021 and 2023 across counties in the state. Bucks is amongthe second lowest
quartile, but is still higher than the state’s target of less than 13.2 fatalities per 100,000.

4.0-225



Figure 4.5.8-1 12 Month-ending Provisional Counts of Drug Overdose Deaths for Bucks County, PA (CDC,
2025)

Provisional death counts presented in this data visualization are for “12 month-ending periods,” defined as the
number of deaths occurring in the 12-month period ending in the month indicated. For example, the 12 month-
ending period in June 2020 would include deaths occurring from July 1, 2019 through June 30, 2020. The 12 month-
ending period countsincludes all seasons of the year and are insensitive to reporting variations by seasonality. These
provisional counts of drug overdose deaths and related data quality metrics are provided for public health
surveillance and monitoring of emerging trends. Provisional drug overdose death data are often incomplete, and the
degree of completeness varies by jurisdiction and 12 month-ending period. Consequently, the numbers of drug
overdose deaths are underestimated based on provisional data relative to final data and are subject to random

variation. (CDC, 2026)
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Figure 4.5.8-2 Rate Substance Abuse per 100,000 across Pennsylvania (PADOH, 2025a)

4.5.8.4 Potential for Future Occurrence

Bucks County continues to work with local, state, federal, and nongovernmental partners to minimize future
fatalities from substance use disorder. However, there will likely be reoccurrence of this hazard in the future. As with
prevalence of other health-related hazards, the target continues to be to see a recent downward trend continue into
the future.

4.5.8.5 Vulnerability Assessment

Jurisdictional losses in the substance use crisis stem from lost wages, productivity, and resources rather than losses
to buildings or land. Locally, many Pennsylvania counties have seen an increase of time and resources devoted to
the situation as overdose and response increases however there is no comprehensive tracking mechanism to record
total local losses associated with the substance use crisis. Impacts including total costs to jurisdictions are only
beginning to be understood, researched, and tracked. There is no comprehensive database currently tracking
monetary losses at the local level. However, the American Enterprise Institute (AEl), using national data from the
CDC and White House Council of Economic Advisors, calculated a total cost per capita ($1,799), of specifically the
opioid crisis for Pennsylvania. AEI’'s estimates were calculated by utilizing national estimates based on variations in
local wages, health care costs, and criminal justice costs along with variation in opioid-related death and addiction
rates, and average age-adjusted value of statistical lives lost and divided by each state’s population in the 2012-2016
American Community Survey (Brill & Ganz, 2018).

The 2023 PA State HMP cited an estimate that opioid adduction had cost Bucks County $1,130,385,459 based on

per capita estimates. This was the fourth highest total estimate across the state. Philadelphia, Allegheny, and
Montgomery were estimated at a higher cost.
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4.5.8.6 Equity in Vulnerable Communities

Communities of concern when it comes to equity and substance use include marginalized communities. Oftentimes
these communities frequently encounter obstacles to accessing substance use treatment and prevention services.
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4.5.9 Terrorism

Terrorism is use of force or violence against persons or property with the intent to intimidate or
coerce. Acts of terrorism include threats of terrorism; assassinations; kidnappings; hijackings;
bomb scares and bombings; cyber-attacks (computer-based); and the use of chemical,
biological, nuclear, and radiological weapons (FEMA, 2009). Cyber-attacks have become an
increasingly pressing concern and are discussed in their own profile in Section 4.5.2.

4.5.9.1 Location and Extent

The term “terrorism” refers to intentional, criminal, malicious acts, but the functional definition of terrorism can be
interpreted in many ways. Officially, terrorism is defined in the Code of Federal Regulations as “the unlawful use of
force and violence against persons or property to intimidate or coerce a government, the civilian population, or any
segment thereof, in furtherance of political or social objectives” (28 CFR §0.85).

The Federal Bureau of Investigation (FBI) characterizes terrorism as either domestic or international, depending on
the origin, base, and objectives of the terrorist organization. However, the origin of the terrorist or person causing
the hazard is far less relevant to mitigation planning than the hazard itself and its consequences.

Terrorism refers to the use of weapons of mass destruction (WMD), including, biological, chemical, nuclear, and
radiological weapons; arson, incendiary, explosive, and armed attacks; industrial sabotage and intentional
hazardous materials releases; and “cyber-terrorism.” Within these general categories, however, there are many
variations, including:

o Agriterrorism,

e Arson/incendiary attack,

e Armed attack (including active shooter attacks),

e Biological agent,

e Chemical agent,

e Cyberterrorism,

e Conventional bomb,

e Intentional hazardous materials or radiological releases, or

e Nuclear bombs.

The HMPT identified active shooter attacks as being relevant to Bucks County. As discussed in the beginning of the
Risk Assessment, cyberterrorism was identified as a potential threat, but it was ultimately decided to not include a
full profile regarding cyberterrorism. The probability of terrorism cannot be quantified with as great a level of
accuracy as that of many natural hazards. Furthermore, these incidents generally occur at a specific location, such
as a government building, rather than encompassing an area such as a floodplain. This type of attack could take
place at any facility or public or private location in the County. Thus, planning and mitigation strategies should be
training specific to ensure the public is aware of what to do during an attack, and responders know how to best
respond during an attack.
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4.5.9.2 Range of Magnitude

The severity of terrorist incidents depends upon the type of method used, the proximity of the attack to people,
animals, or other assets, and the duration of exposure to the incident or to a device (in the case of chemical,
radiological, or biological agent attacks). A worst-case scenario of an active shooter incident would be if an active
shooter attacked a public event in Bucks County. There would be potential casualties and fatalities across all
demographics.

4.5.9.3 Previous Occurrence

There has been a high consciousness of terrorist activity in the press with catastrophic events. The most significant
terrorist attack on US soil occurred on September 11, 2001; Flight 93, the fourth hijacked aircraft in the attack,
crashed in Somerset County, Pennsylvania. There have been no reported terrorist incidents in Bucks County in the
past. Nationally, terrorism continues to be anissue of significantimportance. The following narratives do notinclude
all national terroristic attacks that have occurred in the United States.

May 2003: A series of over 24 sniper attacks concentrated along the Cap-City Beltway 1-270 in the Columbus
Metropolitan Area caused widespread fear across Ohio and leaving one dead.

May 1, 2012: Five self-described anarchists were arrested in an alleged plot to blow up a bridge in Cuyahoga
Valley National Park in Brecksville, Ohio. The group was being monitored as part of an FBl undercover operation
and had considered other plots previously. One of the suspects expressed a desire to cause financial damage to
companies while avoiding casualties.

July 20, 2012: In Aurora, Colorado, during the midnight screening of The Dark Knight Rises, a gunman dressed in
tactical clothing, set off tear gas grenades and shot into the audience with multiple firearms. Twelve people were
killed, and seventy others were injured.

December 2, 2015: In San Bernardino, CA a planned shooting occurred at the Inland Regional Center which
resulted in 16 deaths and 23 casualties. A shootout occurred between the suspects, ultimately leading to their
deaths.

June 12, 2016: A 29-year old man armed with an automatic assault rifle, walked into a gay nightclub in Orlando,
Florida, killing 49 people and injuring 53 more. The man swore allegiance to the leader of the Islamic State of Iraq
and the Levant. It has been marked as the deadliest terror attack since the 9/11 attacks in 2001 in the United
States.

Multiple dates, 2018: A chemical company employee and his girlfriend (both 32) detonated explosives
throughout Upper Bucks County, worrying local residents. After searching for the individuals for months, local
law enforcement, aided by the FBI apprehended the two.

August 4, 2019: A gunman entered a bar in the Oregon Historic District in Dayton, Ohio. At around 1 AM, he

opened fire on the bar, killing 10 and injuring 27 others. The gunman was shot dead by responding police. The
incident was then investigated by the FBI as Domestic Terrorism.
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May 14, 2022: A gunman motivated by racially motivated violent extremist ideology carried out a mass shooting
at the Tops Friendly Markets grocery store in Buffalo, New York. Ten people were killed and three others were
injured. Federal authorities investigated the attack as an act of domestic terrorism, citing the attacker’s extremist
writings and stated intent to target a specific racial group. The incident reinforced concerns regarding lone-actor
domestic terrorism in the northeastern United States.

August 2023: Federal authorities arrested a juvenile suspect in Philadelphia following a counterterrorism
investigation that revealed communication with an al-Qaida-affiliated terrorist organization and efforts to
acquire materials for constructing improvised explosive devices. The FBI determined the individual posed a
credible threat to public safety, and the investigation was conducted as a terrorism-related plot, though charges
were handled under state statutes due to the suspect’s age.

4.5.9.4 Potential for Future Occurrence

An important consideration in estimating the likelihood of a terroristincident is the existence of facilities, landmarks,
or other buildings of national importance. Bucks County does not contain sites with national symbolism (e.g., the
Statue of Liberty); however, terrorism takes many forms, and terrorists have a wide range of local, state, and national
political interests or personal agendas, making the identification of potential targets especially difficult. Bucks
County does lie just north of major landmarks of national importance within the City of Philadelphia, and proximity
to Philadelphia and New York City as well as adjacency along the Delaware River cannot be ignored in national
context. The likelihood of a terrorist attack is considered unlikely, as defined by the Risk Factor Methodology (see
Table 4.6-1).

4.5.9.5 Vulnerability Assessment

Since the probability of terrorism occurring cannot be quantified in the same way as that of many natural hazards, it
is not possible to assess vulnerability in terms of likelihood of occurrence. Instead, vulnerability is assessed in terms
of specific assets. By identifying potentially at-risk terrorist targets in Pennsylvania, planning efforts can be put in
place to reduce the risk of attack. FEMA’s Integrating Manmade Hazards into Mitigation Planning (2003) encourages
site-specific assessments that should be based on the relative importance of a particular site to the surrounding
community or population, threats that are known to exist, and vulnerabilities including:

Inherent Vulnerability:

e Visibility — How aware is the public of the existence of the facility?

e Utility - How valuable might the place be in meeting the objectives of a potential terrorist?

e Accessibility— How accessible is the place to the public?

e Asset mobility - is the asset’s location fixed or mobile?

e Presence of hazardous materials — Are flammable, explosive, biological, chemical and/or radiological
materials present on site? If so, are they well secured?

e Potential for collateral damage — What are the potential consequences for the surrounding area if the asset
is attacked or damaged?

e Occupancy-Whatis the potential for mass casualties based on the maximum number of individuals on site
at a given time?

Site Perimeter
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e Site planning and Landscape Design - Is the facility designed with security in mind - both site-specific and
with regard to adjacent land uses?
e Parking Security — Are vehicle access and parking managed in a way that separates vehicles and structures?

Building Envelope
e Structural Engineering - Is the building’s envelope designed to be blast-resistant? Does it provide collective
protection against chemical, biological, and radiological contaminants?

Facility Interior

e Architectural and Interior Space Planning — Does security screening cover all public and private areas?

e Mechanical Engineering — Are utilities and Heating, Ventilating and Air Conditioning (HVAC) systems
protected and/or backed up with redundant systems?

e Electrical Engineering — Are emergency power and telecommunications available? Are alarm systems
operational? Is lightning sufficient?

e Fire Protection Engineering — Are the building’s water supply and fire suppression systems adequate, code-
compliant, and protected? Are on-site personnel trained appropriately? Are local first responders aware of
the nature of the operations at the facility?

e Electronic and Organized Security — Are systems and personnel in place to monitor and protect the facility?

The Department of Homeland Security’s Cybersecurity and Infrastructure Security Agency has recently been
focusing on securing soft targets and crowded places. Places such as sports venues, schools and transportation
systems need to be protected because they are publicly accessible spaces that large numbers of people use, and
they have limited security, making them vulnerable. It is important to think about these types of spaces when trying
to address terrorism as a hazard (DHS-CISA, 2021).

4.5.9.6 Equity in Vulnerable Communities

Vulnerable populations, including low-income households, seniors, and individuals with disabilities, may
experience greater impacts from terrorism-related incidents due to reduced access to emergency information,
transportation, and recovery resources. Disruptions resulting from terrorism, such as evacuations, infrastructure
shutdowns, or prolonged security measures, can disproportionately affect residents who rely on public services and
fixed incomes. In Bucks County, potential targets such as transportation infrastructure, energy facilities, and
government buildings are located near populated areas, including Lower Bucks communities and borough centers,
where vulnerable populations are more commonly concentrated.
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4.5.10 Transportation Incidents

Transportation incidents are technological hazards involving the nation’s system of land, sea,
and air transportation infrastructure. A flaw or breakdown in any component of this system can
and often does result in a major disaster involving loss of life, injuries, property and
environmental damage, and economic consequences. (FEMA, 2018)

4.5.10.1 Location and Extent

For this analysis a transportation incident is defined as an incident involving highway, air, or rail travel. Incidents as
a result of infrastructure failure are considered under Section 4.3.14, while incidents involving hazardous materials
are considered under Section 4.3.17 of this report. This analysis includes the location of all public airports,
passenger and freight rail lines, and highways where major accidents are likely to occur.

Within Bucks County, there are a total of 3,562 linear miles of roads, including 2,500 miles of local municipal road,
20 miles of turnpike, and approximately 965 miles of state roads. In 2024, PennDOT statistics indicated roughly 9.5
million daily vehicle miles traveled within Bucks County (PennDOT, 2024a). Figure 4.3.20-1 shows the road network
in Bucks County and the average annual daily traffic that can be expected on those roads. The county is crossed by
several majorroad networks, and transportation accidents involving those networks can have impacts on secondary
roads. Major roads in the county include the I1-476 Northeast Extension, the Pennsylvania Turnpike, I-95, and limited
access highways including Route 1 and Route 202. In addition, there are several other important components to the
county transportation infrastructure, as shown in Figure 4.3.20-2. These include numerous airports, heliports, and
railroad lines.
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Figure 4.5.10-1 Average Annual Daily Traffic in Bucks County
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Figure 4.5.10-2 Transportation Infrastructure in Bucks County
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Major transportation corridors are more vulnerable to transportation incidents, especially in areas where the daily
traffic count may be between 48,001 and 119,000. A large number of secondary roads means that the population is
in conflict with vehicle traffic.

Presented airport and heliport data includes both public and private facilities. When thinking about risk it is
important to consider that private facility data does not have the same oversight that public facility data does and
therefore may not be the most up to date information.

4.5.10.2 Range of Magnitude

At a minimum, transportation incidents can result in damage to the vehicles and minor injuries to passengers and
drivers. At worst, significant transportation incidents can result in death or serious injury or extensive property loss
or damage coupled with business interruptions and hours of congestion. Road and railway accidents in particular
have the potentialto result in hazardous materials releases if the vehicle involved in an accidentis hauling hazardous
materials. The expected impacts of transportation incidents are amplified by the fact that there is often little warning
of incidents.

The worst-case scenario for a transportation incident impacting Bucks County would be a road accident which
results in a hazardous material spill in a densely populated area, such as near university campuses. Such an event
would constitute an immediate health hazard to the university population and requiring an evacuation of campus.

The potential impacts of transportation incidents on community lifelines are as follows:

Table 4.5.10-1 Lifelines Most Likely to be Impacted by Transportation Incidents

. fenes . Notes |

Direct harm to the community, including drivers, bicyclists, and
pedestrians.

Medical personnel might be needed due to the significant risk of
injury and death that transportation incidents represent.

Potential negative consequences of incidents occurring while
transporting these materials.

4.5.10.3 Previous Occurrence

The most common transportation incidents in the County are highway incidents involving motor vehicles. The
County’s most serious road transportation concerns involve the Pennsylvania Turnpike and 1-95. These routes have
the highest annual average traffic counts in the county. Additionally, there is a temporal aspect to highway
transportation incidents; in the spring and early summer, when construction and narrowed lanes are commonplace,
the incidence of large-scale transportation accidents increases. On a smaller time scale, rush hour periods will see
much higher volume of traffic than other times of the day depending on the location.
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Table 4.5.10-2 summarizes the overall vehicular crash data from 2010-2024 for Bucks County. Total crashes have
remained largely the same throughout this period with a slight drop off during the COVID-19 pandemic. There do not
appear to be comparable records available of rail or air traffic incidents that have affected Bucks County.

Table 4.5.10-2 Total Number of Crashes, Traffic Deaths, and Pedestrian Deaths in Bucks County from 2010-

2024 (PennDOT, 2024b).

Total Crashes Traffic Deaths Pedestrian Deaths
45 8

2010 6,094
2011 6,174
2012 5,900
2013 5,891
2014 5,779
2015 5,932
2016 6,159
2017 6,175
2018 6,193
2019 6,103
2020 4,825
2021 5,648
2022 5,533
2023 5,395
2024 5,608

61 10
65 10
44 6
44
55
52
50 11
54 12
48 12
52 6
55 17
52
54
48

Figure 4.5.10-3 shows the density of transportation crashes throughout Bucks County. Red and yellow areas show
roadways where the most crashes occurred between 2015 and 2019. In Bucks County, most incidents occur along

[-95, 1-295, 1-276, SR-1, and SR-13. Crashes are also densely concentrated around the more populated communities
in the southern portion of the County.
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Figure 4.5.10-3 Traffic Incidents Hotspots in Bucks County from 2021 to 2023
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4.5.10.4 Potential for Future Occurrence

Bucks County has experienced up to 0.6% population growth since 2020 according to the US Census Bureau
QuickFacts, which could indicate that traffic volumes have risen accordingly. New residents have limited knowledge
of detour routes and alternate routes around accidents, contributing to the possibility of incident-related
congestion. The continued or elevated numbers of tractor-trailers on the County’s road system could also contribute
to incidences of transportation incidents. While air and rail-related transportation incidents are not as likely to
impact the County because of their lower frequency, it is possible that highway incidents may increase slightly
without proper mitigation strategies in place.

Overall, the probability of future transportation incidents in Bucks County can be considered likely according to the
Risk Factor Methodology (see Table 4.6-1).

4.5.10.5 Vulnerability Assessment

A transportation-related incident can occur on any stretch of road in Bucks County. However, severe incidents are
more likely on the County’s highways, which experience heavier traffic volumes including heavy freight vehicles. The
combination of high traffic volume, severe winter weather in the County and large numbers of hazardous materials
haulersincrease the chances of traffic incidents occurring. Incidents may also occur on any rail line or air flight path.

Because of the widespread transportation network in Bucks County, a large number of structures are exposed to the
threat of transportation incidents. Table 4.5.10-3 describes populations vulnerable to transportation incidents; Table
4.5.10-4 lists the critical facilities vulnerable to transportation incidents in Bucks County; Table 4.5.10-5 lists the
total structures vulnerable transportation incidents; Table 4.5.10-6 lists the total structures in the road crash zone
by land use; Table 4.3.20-7 lists the total structures in the rail crash zone by land use; and Table 4.5-10-8 lists the
total structures in the air crash zone by land use.

The communities with the highest number of total structures 0.5 miles away from a major highway are Bensalem
Township (11,780), Bristol Township (9,540), and Middletown Township (9,375). The communities with the highest
number of total structures within 0.5 miles of an active rail line are Bensalem Township (7,124), Middletown Township
(6,452), and Bristol Township (6,076). The communities with the highest number of total structures within 5 miles of
an airport are Warwick Township (745), Buckingham Township (301) and Richland Township (273). In Bucks County
as a whole, there are 68,382 total structures within 0.5 miles of a major highway, or 27% of the total structure
inventory. There are 64,641 total structures within 0.5 miles of an active rail line, or 25% of the total structure
inventory, and there are 2,588 total structures within 0.5 miles of an airport, or 1% of the total structure inventory.
Thirty-one percent of all the County’s critical facilities, or 267 facilities, are located within 0.5 miles of a major
highway. 282, or 33%, of the County’s critical facilities are located within 0.5 miles of an active rail line, and 24 or
3%, of the County’s critical facilities are within 5 miles of an airport. For all three transportation routes — roadway,
rail, and air — residential structures are the most vulnerable to transportation accidents with 59,214, 54,558, and
2,008 residential structures to the roadway, rail, and air incident zones.

In addition to the airports and heliports shown in Figure 4.5.10-2, there may be additional airports and heliports in
New Jersey that the municipalities along the border could be vulnerable to. While the locations of these facilities
were not available for this analysis, these municipalities should be aware that they may have additional structures
or critical facilities that are vulnerable to incidents from these facilities.
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Table 4.5.10-3 Populations Vulnerable to Transportation Incidents (Bucks County GIS, 2025) (DHS, 2025)
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Bedminster Township 7,518 0 0% 0 0% 429 6%
Bensalem Township 62,819 31,531 50% 17,004 27% 0 0%
Bridgeton Township 1,234 0 0% 0 0% 0 0%
Bristol Borough 9,861 7,287 74% 9,861 100% 0 0%
Bristol Township 54,369 26,474 49% 16,060 30% 0 0%
Buckingham Township 20,847 3,151 15% 2,200 11% 601 3%
Chalfont Borough 4,253 2,554 60% 3,257 77% 0 0%
Doylestown Borough 8,300 5,129 62% 2,812 34% 0 0%
Doylestown Township 17,971 6,246 35% 2,434 14% 0 0%
Dublin Borough 2,177 0 0% 0 0% 0 0%
Durham Township 1,094 0 0% 0 0% 0 0%
East Rockhill Township 5,819 0 0% 1,279 22% 96 2%
Falls Township 34,672 19,291 56% 10,021 29% 0 0%
Haycock Township 2,201 0 0% 0 0% 0 0%
Hilltown Township 16,395 0 0% 1,350 8% 451 3%
Hulmeville Borough 982 457 47% 0 0% 0 0%
Ivyland Borough 955 0 0% 955 100% 0 0%
Langhorne Borough 1,643 852 52% 849 52% 0 0%
Langhorne Manor Borough 1,496 1,496 100% 1,199 80% 0 0%
Lower Makefield Township 33,224 11,740 35% 9,296 28% 0 0%
Lower Southampton Township 20,487 4,995 24% 8,584 42% 0 0%
Middletown Township 45,967 23,795 52% 15,054 33% 0 0%
Milford Township 10,238 1,775 17% 0 0% 454 4%
Morrisville Borough 9,809 6,970 71% 5,272 54% 0 0%
New Britain Borough 2,836 2,836 100% 2,791 98% 0 0%
New Britain Township 12,223 5,999 49% 1,476 12% 270 2%
New Hope Borough 2,612 911 35% 2,367 91% 0 0%
Newtown Borough 2,268 0 0% 0 0% 0 0%
Newtown Township 19,904 0 0% 0 0% 0 0%
Nockamixon Township 3,379 0 0% 0 0% 74 2%
Northampton Township 39,915 0 0% 3,206 8% 0 0%
Penndel Borough 2,515 2,491 99% 1,867 74% 0 0%
Perkasie Borough 9,120 0 0% 5,136 56% 321 4%
Plumstead Township 14,038 0 0% 0 0% 484 3%
Quakertown Borough 9,359 0 0% 4,319 46% 0 0%
Richland Township 13,858 0 0% 4,867 35% 676 5%
Richlandtown Borough 1,353 0 0% 0 0% 0 0%
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Municipality

Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township
Trumbauersville Borough
Tullytown Borough
Upper Makefield Township
Upper Southampton Township
Warminster Township
Warrington Township
Warwick Township
West Rockhill Township
Wrightstown Township
Yardley Borough
Total

Total Population

847
4,567
805
8,708
5,172
2,199
3,818
883
2,268
8,861
15,269
33,603
25,639
14,851
5,446
3,286
2,605
646,538

Population

RAECINSINE] Within 0.5 Mile of

w

Major Highway

&
o o o o

-—
©
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©

3,183

2,571

65

177,071

Pct Population
Within 0.5 Mile of
Major Highway

0%
0%
0%
38%
0%
0%
0%
0%
87%
0%
21%
0%
10%
0%
1%
0%
0%
27%

Population
Within 0.5 Miles
of Active Rail

1,131

154,964

Pct Population
Within 0.5 Miles
of Active Rail

0%
78%
0%
15%
8%
90%
0%
0%
59%
0%
24%
17%
0%
6%
21%
14%
43%
24%

Population
Within 0.5 Miles

69

295

—
oooaoooooo
a1

o
N
a
a

of Airport

Pct Population
Within 0.5 Miles
of Airport

0%
0%
0%
1%
0%
0%
8%
0%
0%
0%
0%
0%
0%
7%
0%
0%
0%
1%

Table 4.5.10-4 Critical Facilities Vulnerable to Transportation Incidents (Bucks County GIS, 2025) (DHS, 2025)

Municipality

Bedminster Township
Bensalem Township
Bridgeton Township

Bristol Borough
Bristol Township
Buckingham Township
Chalfont Borough
Doylestown Borough
Doylestown Township
Dublin Borough
Durham Township
East Rockhill Township
Falls Township
Haycock Township
Hilltown Township
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13
66

19
62
22

23
30
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Major Highway

Percent Critical

Facilities Within .5 Mi
of a Major Highway

0%
53%
0%
74%
53%
45%
88%
91%
40%
0%
0%
0%
45%
0%
0%

Critical Facilities
Within .5 Mi of an

Active Rail Line

Percent Critical
Facilities Within .5 Mi
of an Active Rail Line

0%
39%
0%
100%
34%
9%
100%
52%
17%
0%
0%
11%
52%
0%
0%

Critical Facilities
Within .5 Mi of an
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Percent Critical
Facilities Within .5 Mi
of an Airport

46%
0%
0%
0%
0%

14%
0%
0%
0%
0%
0%

11%
0%
0%
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Hulmeville Borough 3 0 0% 0 0% 0 0%
Ivyland Borough 5 0 0% 5 100% 0 0%
Langhorne Borough 4 4 100% 0 0% 0 0%
Langhorne Manor Borough 4 4 100% 4 100% 0 0%
Lower Makefield Township 29 11 38% 11 38% 0 0%
Lower Southampton Township 23 4 17% 8 35% 0 0%
Middletown Township 52 28 54% 22 42% 0 0%
Milford Township 12 2 17% 0 0% 2 17%
Morrisville Borough 13 9 69% 8 62% 0 0%
New Britain Borough 9 9 100% 9 100% 0 0%
New Britain Township 15 9 60% 4 27% 1 7%
New Hope Borough 8 6 75% 8 100% 0 0%
Newtown Borough 3 0 0% 0 0% 0 0%
Newtown Township 31 0 0% 0 0% 0 0%
Nockamixon Township 8 0 0% 0 0% 1 13%
Northampton Township 37 0 0% 2 5% 0 0%
Penndel Borough 5 5 100% 5 100% 0 0%
Perkasie Borough 8 0 0% 8 100% 0 0%
Plumstead Township 25 0 0% 0 0% 1 4%
Quakertown Borough 22 0 0% 11 50% 0 0%
Richland Township 11 0 0% 4 36% 1 9%
Richlandtown Borough 3 0 0% 0 0% 0 0%
Riegelsville Borough 2 0 0% 0 0% 0 0%
Sellersville Borough 6 0 0% 6 100% 0 0%
Silverdale Borough 3 0 0% 0 0% 0 0%
Solebury Township 11 0 0% 1 9% 2 18%
Springfield Township 8 0 0% 1 13% 0 0%
Telford Borough 1 0 0% 1 100% 0 0%
Tinicum Township 10 0 0% 0 0% 3 30%
Trumbauersville Borough 4 0 0% 0 0% 0 0%
Tullytown Borough 8 8 100% 6 75% 0 0%
Upper Makefield Township 9 0 0% 0 0% 0 0%
Upper Southampton Township 24 7 29% 8 33% 0 0%
Warminster Township 40 0 0% 13 33% 0 0%
Warrington Township 26 1 4% 0 0% 0 0%
Warwick Township 16 0 0% 1 6% 1 6%
West Rockhill Township 14 0 0% 5 36% 0 0%
Wrightstown Township 5 0 0% 2 40% 0 0%
Yardley Borough 6 0 0% 3 50% 0 0%
Total 860 267 31% 282 33% 24 3%
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Table 4.5.10-5 Structures Vulnerable to Transportation Incidents (Bucks County GIS, 2025)

Municipality

Bedminster Township
Bensalem Township
Bridgeton Township

Bristol Borough
Bristol Township
Buckingham Township
Chalfont Borough
Doylestown Borough
Doylestown Township
Dublin Borough
Durham Township
East Rockhill Township
Falls Township
Haycock Township
Hilltown Township
Hulmeville Borough
Ivyland Borough
Langhorne Borough
Langhorne Manor Borough
Lower Makefield Township
Lower Southampton Township
Middletown Township
Milford Township
Morrisville Borough

New Britain Borough

New Britain Township
New Hope Borough

Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough

Plumstead Township

Quakertown Borough
Richland Township

Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township

Telford Borough
Tinicum Township
Trumbauersville Borough
Tullytown Borough
Upper Makefield Township
Upper Southampton Township
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Total Structures

3,278
22,234
790
4,024
20,102
8,367
1,788
3,486
6,807
741
656
2,652
11,954
1,232
6,428
410
359
568
349
13,771
8,340
17,420
4,430
3,241
1,151
4,937
1,446
1,054
8,544
1,827
15,081
743
3,546
5,957
3,259
6,621
447
465
1,914
337
4,322
2,719
763
2,352
386
900
3,775
6,233
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Percent
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.5 Mi of a Major

0%
53%
0%
72%
47%
15%
54%
72%
38%
0%
0%
0%
53%
0%
0%
33%
0%
51%
100%
43%
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54%
17%
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46%
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0%
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0%
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0%
0%
0%
41%
0%
0%
0%
0%
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0%
22%
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Warminster Township 13,677 0 0% 2,233 16% 0 0%
Warrington Township 9,377 883 9% 0 0% 0 0%
Warwick Township 6,284 0 0% 280 4% 745 12%
West Rockhill Township 2,502 32 1% 607 24% 8 0%
Wrightstown Township 1,497 0 0% 278 19% 0 0%
Yardley Borough 1,350 0 0% 629 47% 0 0%
Total 256,893 68,382 27% 64,641 25% 2,588 1%

Table 4.5.10-6 Structures in Road Crash Zones by Type per Municipality (Bucks County GIS, 2025)

o S c ] .E ® Total
2 e 2 = 5 e H Structures
Municipality Total E £ 3 g s | © 3 in Road
Structures < g o -g § 8 é: Crash
< (3] 3 o g 5 Zones
Bedminster Township 3,278 0 0 0 0 0 0 0 0 0 0 0 0
Bensalem Township 22,234 2 729 160 79 27 10,350 76 | 116 | 28 3 210 11,780
Bridgeton Township 790 0 0 0 0 0 0 0 0 0 0 0 0
Bristol Borough 4,024 0 360 20 66 63 2,349 12 15 17 2 5 2,909
Bristol Township 20,102 0 557 226 82 31 8,288 27 108 39 2 178 9,540
Buckingham Township 8,367 29 211 0 20 11 967 3 10 5 2 16 1,274
Chalfont Borough 1,788 0 81 8 7 9 815 3 36 3 2 7 971
Doylestown Borough 3,486 1 487 13 51 10 1,905 4 4 8 0 11 2,494
Doylestown Township 6,807 20 58 0 39 11 2,370 7 27 5 2 43 2,582
Dublin Borough 741 0 0 0 0 0 0 0 0 0 0 0 0
Durham Township 656 0 0 0 0 0 0 0 0 0 0 0
East Rockhill Township 2,652 0 0 0 0 0 0 0 0 0 0 0 0
Falls Township 11,954 11 361 56 43 21 5,666 14 28 9 7 109 6,326
Haycock Township 1,232 0 0 0 0 0 0 0 0 0 0 0 0
Hilltown Township 6,428 0 0 0 0 0 0 0 0 0 0 0 0
Hulmeville Borough 410 1 8 8 0 0 110 0 4 2 0 4 137
Ivyland Borough 359 0 0 0 0 0 0 0 0 0 0 0 0
Langhorne Borough 568 0 67 0 15 6 202 0 0 0 0 1 291
Langhorne Manor Borough 349 0 0 0 18 1 319 0 1 0 0 10 349
Lower Makefield Township 13,771 22 355 0 15 15 5,213 7 193 5 2 116 5,943
Lower Southampton Township 8,340 1 285 121 6 4 1,810 2 9 8 1 13 2,255
Middletown Township 17,420 4 501 38 83 23 8,519 31 36 11 3 122 9,375
Milford Township 4,430 42 21 13 3 10 567 1 17 6 3 64 747
Morrisville Borough 3,241 2 164 3 23 18 1,906 9 4 11 4 10 2,154
New Britain Borough 1,151 1 132 19 23 2 957 2 4 2 0 9 1,151
New Britain Township 4,937 1 69 0 13 6 2,109 0 20 0 4 31 2,253



Municipality

New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough
Plumstead Township
Quakertown Borough
Richland Township
Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township
Trumbauersville Borough
Tullytown Borough
Upper Makefield Township

Upper Southampton Township

Warminster Township
Warrington Township
Warwick Township
West Rockhill Township
Wrightstown Township
Yardley Borough
Total

Total
Structures

1,446
1,054
8,544
1,827

15,081
743
3,546
5,957
3,259
6,621
447
465
1,914
337
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2,719
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6,284
2,502
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1,350
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Table 4.5.10-7 Structures in Rail Crash Zones by Type per Municipality (Bucks County GIS, 2025)

Total

Municipality

Structures

Agriculture

Bedminster Township 3,278 0
Bensalem Township 22,234 0
Bridgeton Township 790 0

4.0-245

Commercial

o

564

0 0 0 O

175 62 0

Recreation

Residential

=} Transportation

55

Undeveloped

N O

Total

Structures

Wooded

[N GET

Crash
Zones

o

703

:lloooooooo
©

-

(o]
o = O O o o
N

1,358

883

Total
Struct
ures in

Rail
Crash
Zones




c Total
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L Structures | .2 E = 5 2 a S 3 Rail
» 3 2 2 § g = Crash
L Zones
Bristol Borough 4,024 0 433 22 88 00 70 3,32 13 28 17 2 5 4,002
4
Bristol Township 20,102 0 369 157 54 0 o0 23 5,25 16 79 24 0 100 6,076
4
Buckingham 8,367 53 6 0 8 0 0 5 870 6 3 11 4 57 1,023
Township
Chalfont Borough 1,788 0 82 8 8 0 o0 9 1,20 3 38 3 2 9 1,366
4
Doylestown Borough 3,486 1 442 1 32 0 0 4 1,11 3 1 4 0 0 1,606
8
Doylestown 6,807 12 28 0 32 0 o 5 965 4 16 2 1 17 1,082
Township
Dublin Borough 741 0 0 0 0 00 0 0 0 0 0 0 0 0
Durham Township 656 0 0 0 0 0 O 0 0 0 0 0 0 0 0
East Rockhill 2,652 5 1 1 3 0 4 1 437 3 2 3 0 31 491
Township
Falls Township 11,954 7 283 145 29 0 0 16 3,05 18 39 28 10 86 3,715
4
Haycock Township 1,232 0 0 0 0 0 0 0 0 0 0 0 0 0
Hilltown Township 6,428 2 3 0 0 o0 1 341 0 0 2 0 1 359
Hulmeville Borough 410 0 0 0 0 0 0 0 0 0 0 0 0 0
Ivyland Borough 359 0 9 11 3 0 o0 5 323 0 2 0 0 6 359
Langhorne Borough 568 1 29 5 0 0 2 240 0 0 3 0 4 284
Langhorne Manor 349 0 0 18 0 O 1 196 0 1 0 0 5 221
Borough
Lower Makefield 13,771 2 181 0 16 0 0 19 3,55 5 40 7 2 63 3,893
Township 8
Lower Southampton 8,340 2 261 36 3 0 0 11 3,25 4 13 2 1 24 3,615
Township 8
Middletown 17,420 2 352 37 55 0 4 26 5,73 25 34 8 2 176 = 6,452
Township 1
Milford Township 4,430 0 0 0 0 0 o0 0 0 0 0 0 0 0 0
Morrisville Borough 3,241 2 152 9 24 0 0 18 1,74 8 6 11 5 10 1,993
8
New Britain Borough 1,151 1 132 19 23 0 0 1 908 2 4 2 0 9 1,101
New Britain Township 4,937 14 11 10 3 00 4 634 4 3 0 1 18 702
New Hope Borough 1,446 0 235 0 21 0 1 7 925 5 3 6 4 32 1,239
Newtown Borough 1,054 0 0 0 0 0 0 0 0 0 0 0 0
Newtown Township 8,544 0 0 0 0 o0 0 0 0 0 0 0 0
Nockamixon 1,827 0 0 0 0 0 0 0 0 0 0
Township
Northampton 15,081 7 107 131 0 0 2 5 1,37 3 68 5 0 40 1,741
Township 3
Penndel Borough 743 0 129 24 10 00 0 420 1 1 2 0 2 589
Perkasie Borough 3,546 3 166 11 30 0 0 12 1,67 0 44 9 1 22 1,975
7
Plumstead Township 5,957 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Quakertown Borough 3,259 0 157 38 33 0 0 7 1,34 7 3 3 0 9 1,604
7
Richland Township 6,621 20 47 55 16 0 0 5 2,00 0 60 12 1 83 2,307
8
Richlandtown 447 0 0 0 0 0 O 0 0 0 0 0 0 0 0
Borough
Riegelsville Borough 465 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sellersville Borough 1,914 0 82 4 24 0 1,35 1 11 3 0 68 1,554
2
Silverdale Borough 337 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Solebury Township 4,322 9 112 1 0o 1 2 762 0 12 11 1 26 940
Springfield Township 2,719 3 24 0 0 0 91 4 3 6 0 27 168
Telford Borough 763 0 20 12 15 0 0 2 593 2 46 1 0 2 693
Tinicum Township 2,352 0 0 0 0 0 0 0 0 0 0 0 0
Trumbauersville 386 0 0 0 0 0 O 0 0 0 0 0 0 0 0
Borough
Tullytown Borough 900 2 72 116 11 0 382 12 15 11 1 14 643
Upper Makefield 3,775 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Township
Upper Southampton 6,233 3 189 57 5 0 0 4 1,40 2 3 4 0 22 1,697
Township 8
Warminster Township 13,677 0 212 210 33 0 0 2 1,73 4 21 9 2 6 2,233
4
Warrington Township 9,377 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Warwick Township 6,284 17 82 114 0 0 0 0 32 2 13 3 0 17 280
West Rockhill 2,502 26 19 30 6 0 0 4 491 2 6 9 0 14 607
Township
Wrightstown 1,497 10 11 0 1 0 4 3 208 0 0 3 0 38 278
Township
Yardley Borough 1,350 0 24 1 3 0 O 2 571 2 0 6 1 19 629
TOTAL 256,893 204 5,026 1,452 679 5 1 309 54,55 216 709 25 43 1,17 64,641
6 8 0 4

Structures in Air Crash Zones by Type per Municipality (Bucks County GIS, 2025)

— = °
o e c ® 2 o Total
] o 2 = 8 5 © | Structures
L Total = ) & 5 o < o -
Municipality 3 £ o S o 9 o In Air
Structures o = = Q @ o
5 £ g (7] ] 5 = Crash
o @ = c
< (5} (= < e S Zones
=
Bedminster Township 3,278 57 2 0 1 0 143 1 1 1 0 12 218
Bensalem Township 22,234 0 0 0 0 0 0 0 0 0 0 0 0
Bridgeton Township 790 0 0 0 0 0 0 0 0 0 0 0
Bristol Borough 4,024 0 0 0 0 0 0 0 0 0 0 0
Bristol Township 20,102 0 0 0 0 0 0 0 0 0 0 0
Buckingham Township 8,367 17 41 31 3 3 188 3 10 0 1 4 301
Chalfont Borough 1,788 0 0 0 0 0 0 0 0 0 0 0 0
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Municipality

Doylestown Borough
Doylestown Township
Dublin Borough
Durham Township
East Rockhill Township
Falls Township
Haycock Township
Hilltown Township
Hulmeville Borough
Ivyland Borough
Langhorne Borough
Langhorne Manor Borough

Lower Makefield Township

Lower Southampton Township

Middletown Township
Milford Township
Morrisville Borough
New Britain Borough
New Britain Township
New Hope Borough
Newtown Borough
Newtown Township
Nockamixon Township
Northampton Township
Penndel Borough
Perkasie Borough
Plumstead Township
Quakertown Borough
Richland Township
Richlandtown Borough
Riegelsville Borough
Sellersville Borough
Silverdale Borough
Solebury Township
Springfield Township
Telford Borough
Tinicum Township
Trumbauersville Borough

Tullytown Borough

Total

Structures

3,486
6,807
741
656
2,652
11,954
1,232
6,428
410
359
568
349
13,771
8,340
17,420
4,430
3,241
1,151
4,937
1,446
1,054
8,544
1,827
15,081
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3,546
5,957
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6,621
447
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Upper Makefield Township 3,775 0 0 0 0 0 0 0 0 0 0 0 0
Upper Southampton Township 6,233 0 0 0 0 0 0 0 0 0 0 0 0
Warminster Township 13,677 0 0 0 0 0 0 0 0 0 0 0 0
Warrington Township 9,377 0 0 0 0 0 0 0 0 0 0 0 0
Warwick Township 6,284 1 18 78 0 2 628 1 9 2 2 4 745
West Rockhill Township 2,502 1 0 0 0 0 7 0 0 0 0 0 8
Wrightstown Township 1,497 0 0 0 0 0 0 0 0 0 0 0 0
Yardley Borough 1,350 0 0 0 0 0 0 0 0 0 0 0
Total 256,893 158 99 148 6 12 2,008 30 38 8 3 78 2,588

4.5.10.6 Equity in Vulnerable Communities

Individuals without access to private vehicles, seniors, and low-income households are more vulnerable to
transportation incidents because they rely heavily on public roads and transit for employment, medical care, and
essential services. Transportation accidents can limit mobility, delay emergency response, and disrupt access to
critical services for these populations. In Bucks County, vulnerable communities are often located near high-volume
roadways and rail lines, particularly in Lower Bucks County and older boroughs, where traffic density and freight
movement increase the likelihood of transportation-related incidents.
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4.5.11 Urban Fire and Explosion

Urban fires and explosions involve a structure or property fire within an urban or developed area.
For hazard mitigation purposes, major urban fires involving large buildings and/or multiple
properties are of primary concern.

4.5.11.1 Location and Extent

Statewide, this hazard occurs in the denser, more urbanized areas and occurs most often in residential structures
(US Fire Administration, 2022). Urban fires can more easily spread from building to building in these denser areas.

Urban fires and explosions can be triggered or exacerbated by other disaster events such as floods, storms, drought,
transportation accidents, hazardous materials releases, criminal activity such as arson, and terrorism. Urban fires
have the potential to cause extensive damage to residential, commercial, or public property. Damage ranges from
minor smoke and/or water damage to the destruction of buildings. People are often displaced for several months to
years depending on the magnitude of the event. Urban fires and explosions can also cause injuries and death; in
Pennsylvania in 2023, the fire mortality rate was approximately 16 deaths per million residents, or about 208 fire-
related deaths per year. This is higher than the national average of 13.1 deaths per million residents and places itin
the upper half of states nationwide (US Fire Administration, 2023).

4.5.11.2 Range of Magnitude

The effects of a major urban fire include minor to significant property damage, loss of life, and residential or business
displacement. Explosions are extremely rapid releases of energy that usually generate high temperatures and often
lead to fires. The risk of severe explosions can be reduced through careful management of flammable and explosive
hazardous materials (FEMA, 1997). The impacts of urban fire and explosion events vary based on the size of the
incident and the population and structure where it occurs. Although most fires are small structural fires, the
cumulative effect of these small incidents can be great in terms of property damage and lives lost. Many small
incidents have the potential for a fire disaster if early warning and fire department services are not available. The
secondary effects of urban fire events relate to the ability of public, private, and non-profit entities to provide post-
incident relief.

There are additional economic consequences related to this hazard. Urban fires and explosions may result in lost
wages due to temporarily or permanently closed businesses, destruction and damage involving business and
personal assets, loss of tax base, recovery costs, and lost investments on destroyed property. Human services
agencies (community support programs, health and medical services, public assistance programs, and social
services) can be affected by urban fire and explosion events as well. Effects may consist of physical damage to
facilities and equipment, disruption of emergency communications, loss of health and medical facilities and
supplies, and an overwhelming load of victims who are suffering from the effects of the urban fire, including loss of
their home or place of business.
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One of the worst-case urban fire events occurred in Falls Township in 1982, when a fire leveled an entire 1.2 million
square-foot K-Mart Distribution Center, causing more than $200 million in damages (NFPA, 1982). Another notable
fire occurred at the Bristol Township School in September 2013. During the course of the response a fire hydrant
failed and blew up, causing injury to one of the responding firefighters. A second firefighter was also injured during
the response. The fire was later ruled as arson (Philly Fire News, 2013).

A particularly damaging explosion event occurred in 2005 when construction caused a gas explosion at an
apartment home in New Hope. The three-unit apartment building was destroyed, one resident was injured, and five
people were left homeless as a result (Marcovitz, 2005).

The aforementioned gas explosion in December 2025 caused partial collapse of a nursing home, leaving three dead
and twenty hospitalized. As of the time of this writing, the exact cause of the explosion has not been publicly
disclosed.

Table 4.5.11-1 Lifelines Most Likely to be Impacted by Urban Fire and Explosion

. felines __________________________________ Notes |

Government personnel will need to respond where community
safety is threatened.

Shelter is at risk as fires and explosions have a direct impact on
houses and other forms of shelter

Medical personnel may be needed for response and recovery.

4.5.11.3 Previous Occurrence

Fire incidents in Bucks County are primarily documented through the Bucks County Department of Emergency
Communications 911 Computer Aided Dispatch (CAD) system, which records all fire related dispatches, including
structure fires, vehicle fires, brush fires, fire alarms, and fire investigations. Publicly available information on fire
incidents is limited; the public facing Bucks County 911 Incident Report is a static Power Bl dashboard that provides
afixed snapshot of recentincidents only and does not allow users to access or filter historical data. While the County
does not currently publish static annual fire incident totals, historical fire incident data for the period 2001 through
2020 is documented in the Bucks County 2021 Hazard Mitigation Plan Update.

Review of the historical data indicates that fire incidents represent a chronic and recurring hazard in Bucks County
rather than an episodic risk. From 2001 through 2010, annual fire related dispatch totals remained relatively stable
at approximately 7,000 incidents per year countywide. Beginning around 2011, reported fire incident totals
increased substantially across nearly all municipalities, reflecting expanded dispatch classifications and reporting
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practices rather than localized anomalies. This increase persisted through the mid-2010s, indicating a sustained
higher level of fire related response activity countywide.

The data also show that fire incidents are not evenly distributed geographically. Higher density and more urbanized
municipalities particularly those in Lower and Central Bucks County consistently account for a disproportionate
share of fire responses, while smaller boroughs and rural townships experience significantly lower call volumes. This
spatial concentration underscores the influence of population density, building stock, commercial activity, and
infrastructure complexity on fire incident frequency.

Analysis of countywide fire event types for the 2015-2020 period further indicates that the most common fire related
incidents involve residential structures, brush and vegetation fires, and fumes or electrical issues within buildings.
Dwelling fires and brush fires together account for a substantial portion of all fire events, highlighting both residential
risk and the presence of wildland urban interface conditions within the county. Electrical and fumes related
incidents reflect ongoing vulnerability associated with aging structures and mechanical systems. Historical
information indicates that Bucks County experiences several thousand fire related responses annually, with
persistent exposure across all municipalities and elevated concentrations in higher population areas.

4.5.11.4 Potential for Future Occurrence

The future occurrence of urban fire and explosion events can be considered likely as defined by the Risk Factor
Methodology probability criteria (see Table 4.6-1). Minor events are likely to happen more frequently than major fires
or explosions in the future. The greatest urban fire and explosion threats in Bucks County are industrial or hazardous
material fires. While residential fires are more common, industrial fires have a potentially higher risk because of the
possibility of there being flammable chemicals and a sustained fuel source at industrial sites. Areas with greater
population density are at greater risk for fires.

4.5.11.5 Vulnerability Assessment

Areas where large buildings are located or where development is closely spaced are more vulnerable to urban fire
and explosion events. In Bucks County, the jurisdictions with the highest population densities (greater than 5,000
persons per square mile) include Penndel and Bristol Boroughs (US Census, 2023). In order to adequately assess
vulnerability to urban fires and explosions, detailed information on the design specifications, specifically fire codes,
used for the construction of individual buildings is required.

The Fire Marshal Department advises the County Commissioners in matters regarding fire protection and safety
within Bucks County. The Fire Marshal Department operates and maintains a juvenile fire-setter intervention
program in order to address the juvenile fire-setting problem and reduce the threat of fire from the youth population.
The department operates a number of other urban fire mitigation programs (Bucks County, 2021b):

e |nspects all County Government owned and leased properties for fire safety.

e |nspect provider homes for the Bucks County Area Agency on Aging and Foster Care Homes for the Children

and Youth Agency.
e Maintains fire alarms, security alarms, and panic alarms in all Bucks County owned and leased properties.
e Operates a central station to monitor all County owned emergency alarms.
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e Maintains thousands of Bucks County portable fire extinguishers.

As of December 31, 2006, all communities in Pennsylvania are required to comply with the Uniform Construction
Codes. This includes requirements to comply with both the International Fire Code and the International Wildland
Urban Interface Code. The adoption and enforcement of these codes will hopefully decrease the overall vulnerability
of structures in Bucks County. However, these regulations will only affect new construction, as well as additions and
renovations to existing structures. Older buildings that do not meet the criteria established in these modern fire
codes will continue to remain vulnerable to urban fire and explosion events.

In Bucks County a Future of Fire Service Report was recently completed that recognizes a shortage of volunteers to
help with emergency response to fires. This report is discussed in more detail in Section 5 Capability Assessment.

4.5.11.6 Equity in Vulnerable Communities

Low-income households, renters, and seniors may face increased risk from urban fires and explosions due to their
residence in older, higher-density buildings with aging electrical or gas systems. These populations may also have
limited ability to recover from property loss due to lower insurance coverage and fewer financial reserves. In Bucks
County, boroughs and older developed areas, including Bristol Borough, Morrisville Borough, Penndel Borough, and
Quakertown Borough, contain higher proportions of vulnerable populations living in structures more susceptible to
fire or explosion hazards.
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4.5.12 Utility Interruption

Urban Utility interruption hazards are hazards that impair the functioning of important utilities
in the energy, telecommunications, public works, and information network sectors. Utility
interruption hazards include the following (Bonner, 2017):

e (Geomagnetic Storms.

e Fuel or Resource Shortage.

e Electromagnetic Pulse.

o Information Technology Failure.

e Ancillary Support Equipment.

e Public Works Failure.

e Telecommunications System Failure.

e Transmission Facility or Linear Utility Accident.

e Major Energy, Power, Utility Failure.

4.5.12.1 Location and Extent

Utility interruptions include any impairment of the functioning of telecommunications, gas, electric, water, or waste
networks. Interruptions or outages occur because of geomagnetic storms, fuel or resource shortage,
electromagnetic pulses, information technology failures, transmission facility or linear utility accident, and major
energy, power, or utility failure.

These kinds of interruptions rarely spontaneously occur on their own; this hazard is often secondary to other hazard
events, particularly transportation accidents, lightning strikes, floods, windstorms, extreme heat or cold events,
coastal storms, and winter storms. For example, severe thunderstorms or winter storms could bring down power
lines and cause widespread disruptions in electricity service. Strong heat waves may result in rolling blackouts
where power may not be available for an extended period. Local outages may be caused by traffic accidents or wind
damage. National and international current events can also impact the supply of fuels to the county.

Utility interruptions and power failures can take place throughout the county. The focus of utility interruptions as a
hazard in Bucks County include fuel, electric, or utility failure, though utility failure can also include water, waste,
and telecommunications networks. Bucks County is served by three high-powered electric providers; PPL, Inc.,
PECO Energy, and First Energy. Natural gas service is available in many parts of the county through PPL, Inc., PECO
Energy Company, and UGI. Local telephone service is provided by Version and Frontier Communications, and all
major long-distance and cellular providers are available in Bucks County (BCEDC, 2021).

According to the 2023 American Community Survey (ACS) 5-year survey, in Bucks County, 37.4% of housing units
use utility gas, followed by 30.5% of home using electric heat and 24.5% of homes using fuel oil/kerosene (US
Census, 2023). As a result, an interruption in any three of those utilities could affect a significant number of
residents. Utility interruptions have the potential to take place throughout the County in any location where a utility
is present, including along any of its 243 miles of natural gas pipeline and 48 miles of liquid petroleum pipeline. In
addition, an increasing reliance on internet access and telecommunications could also impact a large number of
residents at any given time.
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In Bucks County there are over 80 community water suppliers that utilize 239 public wells and 8 water filtration
plants. Major community water suppliers primarily include private water companies, municipal water departments,
and water supply authorities. Approximately 82% of households in the County rely on public water supply. Public
suppliers serve portions of 47 of the 54 municipalities in Bucks County; only Bridgeton, Durham, Haycock,
Nockamixon, Tinicum, Upper Makefield, and Wrightstown Townships contain no major community water supply
systems (BCPC, 2011a).

4.5.12.2 Range of Magnitude

Most severe utility interruptions and power failures are regional events. With the loss of power, electric-powered
equipment and systems will not be operational. Examples may include HVAC and ancillary support equipment;
communication (i.e. public address systems, telephone, computer servers, and peripherals); ventilation systems;
fire and security systems; refrigerators; sterilizers; trash compactors; office equipment; and medical equipment.
This can cause food spoilage, loss of heat or air conditioning, basement flooding (sump pump failure), lack of light,
loss of water (well pump failure), lack of phone service, or lack of internet service. These issues are more of a
nuisance than a hazard but can cause damage or harm depending on the population affected and the severity of the
outage. For example, loss of heating and cooling capability is more dangerous in the winter and summer months,
when heat sensitive populations like the elderly and very young count on utilities to maintain a safe temperature.

The severity of a utility interruption can be compounded with extreme weather events, especially winter weather,
extreme wind, or windstorm events. Interruptions can also be more severe for special needs populations that are
dependent on electronic medical equipment. Utility interruptions can significantly hamper first responders in their
efforts to provide aid in a compound disaster situation, especially with losses of telecommunications and wireless
capabilities. Telecommunications interruptions can also hinger first responders’ efforts. Additionally, an internet
outage could be crippling to the economy, as many companies and government entities process payments and
invoices electronically rather than with physical checks.

In a possible worst-case scenario in Bucks County, a winter storm event could cause widespread power outages,
leaving citizens without heat during subzero temperatures for several days, stranded as they wait for roads to be
plowed. The power outage would also put elderly populations or others at risk of health problems due to the lack of
heat and the inability to call for assistance or leave their homes. Power lines may also be difficult to repair because
of the magnitude of the storm. A power outage during an extreme heat event would have a similar impact. A lack of
air conditioning would put vulnerable populations at risk.

An additional possible worst case scenario for a utility interruption would be if an earthquake occurred at the New
Madrid fault along the Missouri/Tennessee border, having a crippling effect on the power supply of the entire East
Coast and creating the potential for multiple pipeline breaks all along the East Coast. This event would likely result
in long term interruptions in fuel, electricity, gas, and telecommunications in Bucks County and across Pennsylvania
and the region, resulting in little aide being available to alleviate the effects of this outage and help restore utilities.

The potential impacts of utility interruption on community lifelines are detailed in Table 4.5.12-1.
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Table 4.5.12-1 Most Likely Lifelines Impacted by Utility Interruption

. felies ______ ___________________________Notes |

Government facilities may be impacted directly and the capability to administer services
diminished.

Water and electrical utilities in homes and potentially different aspects of the food supply chain
will be impacted.

Healthcare facilities may be impacted directly and therefore the capacity to deal with patients
is diminished.

Fuel usage may increase as a result of electricity no longer being available for an extended
period of time.

4.5.12.3 Previous Occurrence

Energy emergencies may be caused by nationwide shortages or localized supply problems. Bucks County, like most
of Pennsylvania, experienced problems in 1972-73 and again in 1976-77. During the 1972-73 incident, the County
was particularly affected by heating oil shortages. Voluntary cutbacks in energy use helped ease the shortage. In
1976-77, the main problem was a gasoline shortage. This time voluntary cutbacks were insufficient, and an odd-
even rationing plan was enforced.

Additionally, the County reports yearly occurrences of minor outages, as well as a notable ice storm eventin January
2004 which led to widespread power outages.

In October 2012, Hurricane Sandy made landfall near Atlantic City, NJ and tracked through Southeastern
Pennsylvania while heading north. In addition to a variety of impacts from flooding and wind damage, 1.8 million
Pennsylvania residents experienced power outages. More than 300,000 of these homes were in Bucks and
Montgomery Counties. PECO serves 1.6 million customers in the greater Philadelphia region; 850,000 were without
power at some point which topped the previous record of 520,000 during a 1994 ice storm. As a result of hurricane
Sandy, many residents were without power for days or weeks, depending on the ability for crews to make repairs in
remote areas (Callahan, 2013).

On August 4, 2020, more than 600,000 customers in the Southeastern Pennsylvania region lost power due to
complications from Tropical Storm Isaias. Outages were heaviest in Chester and Bucks Counties. About 98,000
Bucks County residents, or 43% of its customers lost power, according to PECO. A spokesperson noted this was one
of the worst storms to impact utilities in the region in recent years (Maykuth, 2020).
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On May 7, 2021, Colonial Pipeline was shut down after a cyberattack occurred on the pipeline. The eastern coast of
the country, specifically Pennsylvania, New Jersey, and Delaware, and Mississippi and Tennessee, have seen spikes
in gasoline prices as the pipeline shutdown has resulted in a limited amount of gasoline available. Pennsylvania and
New Jersey’s gas prices have risen eight cents within a week; Delaware’s gas prices are up ten cents (Prigeon, 2021).
Unusually strong wind gusts were responsible downed trees, power outages and road closures reported throughout
Bucks County on February 16, 2025. PECO reported more than 360 power outages affecting nearly 23,000
customers in Bucks County (Ciaviglia, 2025).

On June 19, 2025, a severe storm swept through Central and Lower Bucks County with winds clocked as high as
70mph, knocking out power to thousands and leaving a trail of closed roads, downed power lines, and fallen trees
and branches. PECO reported that the severe weather caused extensive damage to its electric system and impacted
thousands in its five-county service area. At its height, more than 80,000 PECO customers in Bucks County were
without power (Werner, 2025).

4.5.12.4 Potential for Future Occurrence

Utility interruptions will continue to occur annually with minimal impact. Widespread utility interruption events
usually occur approximately once every five years, usually as a secondary effect of an extreme weather event. These
interruptions should be anticipated, and first responders should be prepared during severe weather events.
Research by the National Oceanic and Atmospheric Administration (NOAA) suggests that climate change may cause
more extreme storms in Pennsylvania (Frankson et al, 2017). This could increase the occurrence of power outages
in the future.

The Philadelphia region is expected to see large increases in precipitation and numbers of very hot and very cold
days (Climate Central, 2019). These factors can increase the occurrence of hazards such as flooding, hurricanes
and tropical storms, landslides, tornados and windstorms, wildfires, and winter storms. Impacts from any of these
hazards can lead to utility interruption on a range of scales. Overall, the future probability of utility interruptions can
be considered likely according to the Risk Factor Methodology (see Table 4.6-1).

Aging infrastructure also brings risk in the form of potential utility interruptions, particularly for places like Bucks
County with aging infrastructure. In many utility systems, significant portions of the equipment and facilities date
from the growth periods of the 1950s and 1960s that followed World War Il. As this equipment ages, it deteriorates
from the constant wear and tear of service. Eventually the equipment reaches a point at which it will either fail on its
own or as a result of outside forces (storms, loads it was designed to handle but no longer can, etc.). These failures
cause service interruptions and can require expensive emergency repairs. In addition, as repairs have taken place
along transmission routes, there is often a mix of new and old equipment along the line; repair, not replacement, is
generally the choice to resolve an issue.

The wholesale replacement of a system is not a feasible solution for utility companies. This would require the
interruption of services while the replacement occurs, as well as accessing the existing system (which may lie under
roads, private property, or other inconvenient places). Utility companies face the challenge of managing the issue of
the aging infrastructure. They are tasked with reducing the effects of aging equipment while also controlling the
deterioration of the existing system as much as possible. This balance will be tenuous as transmission equipment

4.0-257



continues to age and break down. These breakdowns will likely lead to more frequent utility disruptions as time goes
on.

4.5.12.5 Vulnerability Assessment

All jurisdictions are vulnerable on some level to utility interruptions, but because this hazard often occurs in
conjunction with other hazards, jurisdictions that have been identified as more vulnerable to winter storms, wind
storms, tornado, flooding, and other natural hazard events may be more vulnerable to a utility interruption.

There has been a rise in data center construction, development, and expansion, both statewide and in Bucks,
particularly noted in Falls Township. These data centers present potential problems as large energy consumers, and
may face challenges with higher rates of utility usage on antiquated grid systems.

Emergency medical facilities, including retirement homes and senior centers are particularly vulnerable to power
outages. While back-up power generators are often used at these facilities, loss of electricity may result in hot or
cold temperatures for which elderly populations are particularly vulnerable. Conservation and improved technology
have resulted in more efficient use of energy sources. The increasing use of alternative fuel supplies, such as
kerosene heaters, wood burning stoves, coal burners, etc., have also decreased our vulnerability to future shortages.
However, severe weather extremes, accidents, labor strikes, terrorism, or nationwide shortages could cause
significant energy shortage problems.

4.5.12.6 Equity in Vulnerable Populations

Seniors, medically dependent individuals, and low-income households are particularly vulnerable to utility
interruptions because they rely on continuous access to electricity, heating, cooling, water, and communications
for health and safety. Households with limited financial resources may struggle to afford backup power sources or
temporaryrelocation during extended outages. In Bucks County, concentrations of vulnerable populations are found
in Lower Bucks and service-center boroughs, where aging infrastructure and higher population density increase the
impacts of utility disruptions. Extended outages in these areas can quickly escalate into public health and safety
concerns.
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4.6.1 Ranking Methodology

Ranking hazards helps communities set goals and priorities for mitigation based on their vulnerabilities. A Risk
Factor (RF) is a tool used to measure the degree of risk for identified hazards in a planning area. The RF can also be
used to assist local community officials in ranking and prioritizing those hazards that pose the most significant threat
to their area based on a variety of factors deemed important by the planning team and other stakeholders involved
in the hazard mitigation planning process. The RF system relies mainly on historical data, local knowledge, and
consensus from the planning team and information collected through development of the hazard profiles included
in Section 4.3. The RF approach produces numerical values that allow identified hazards to be ranked against one
another; the higher the RF value, the greater the hazard risk.

RF values were obtained by assigning varying degrees of risk to five categories for each of the 24 hazards profiled in
the 2026 HMP Update. Those categories include probability, impact, spatial extent, warning time, and duration. Each
degree of risk was assigned a value ranging from 1 to 4. The weighting factor is shown in Table 4.6-1. To calculate the
RF value for a given hazard, the assigned risk value for each category was multiplied by the weighting factor. The sum
of all five categories equals the final RF value, as demonstrated in the example equation:

Risk Factor Value = [(Probability x .30) + (Impact x .30) +
(Spatial Extent x.20) + (Warning Time x .10) + (Duration x .10)]

Table 4.6-1 summarizes each of the five categories used for calculating a RF for each hazard. According to the
weighting scheme applied, the highest possible RF value is 4.0. In addition to the RF, a column on climate change
impacts was added to summarize the anticipated impacts on the frequency, intensity, and duration of each hazard
due to climate change. This mirrors the analysis done in the latest state HMP. Climate change ratings reflect what
was done in the state plan and include some considerations to findings that are specific to Bucks County. More
information can be found in hazard profiles.

Table 4.6-1 Risk Factor Methodology

Risk Assessment Degree of Risk
Category Criteria
PROBABILITY UNLIKELY Less Than 1% Annual Probability 1
What is the likelihood of a POSSIBLE Between 1% and 49.9% Annual Probability 2 30%
hazard event occurring in LIKELY Between 50% and 90% Annual Probability 3 ?
a given year? HIGHLY LIKELY Greater Than 90% Annual Probability 4
IMPACT MINOR Very few injuries, if any. Only minor property damage and minimal disruption on 1

In terms of injuries quality of life. Temporary shutdown of critical facilities.

damage, or death, would

ey I e LIMITED Minor injuries only. More than 10% of property in affected area damaged or 2
i . p . P -, destroyed. Complete shutdown of critical facilities for more than one day. 30%
be minor, limited, critical,
or catastrophic when a CRITICAL Multiple deaths/injuries possible. More than 25% of property in affected area 3
significant hazard event damaged or destroyed. Complete shutdown of critical facilities for more than one
occurs? week.
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Table 4.6-1 Risk Factor Methodology

Risk Assessment

Category

Degree of Risk

Criteria

SPATIAL EXTENT
How large of an area
could be impacted by a
hazard event? Are
impacts localized or
regional?

WARNING TIME
Is there usually some
lead time associated with
the hazard event? Have
warning measures been
implemented?

DURATION
How long does the hazard
event usually last?

CLIMATE CHANGE
How will climate change
impact the other 5 ratings

for the hazard?

CATASTROPHIC

NEGLIGIBLE

SMALL

MODERATE

LARGE
MORE THAN 24 HRS

12TO 24 HRS

6 TO 12 HRS

LESS THAN 6 HRS

LESS THAN 6 HRS
LESS THAN 24 HRS
LESS THAN 1 WEEK

MORE THAN 1 WEEK

NEGATIVE IMPACT

POTENTIAL NEGATIVE

LITTLE TO NO IMPACT

POSITIVE IMPACT

Self-defined.

Self-defined.

Self-defined.

Self-defined.

Self-defined.
Self-defined.
Self-defined.
Self-defined.

High number of deaths/injuries possible. More than 50% of property in affected
area damaged or destroyed. Complete shutdown of critical facilities for 30 days

ormore.

Less than 1% of area affected.
Between 1% and 10.9% of area affected.
Between 11% and 25% of area affected.

Geater than 25% of area affected.

(NOTE: Levels of warning time and criteria that define
them may be adjusted based on hazard addressed.)

(NOTE: Levels of warning time and criteria that define
them may be adjusted based on hazard addressed.)

Expected to increase risks

Potential to increase risks.

No impact or small risk increase through indirect means.

Risk expected to decrease.

20%

10%
3
4

10%

N/A

]
2
3
4
1
|
N

!

Using the methodology described in Section 4.6.1, Table 4.6-2 lists the Risk Factor calculated for each of the 24
hazards identified in the 2026 HMP Update. Hazards identified as high risk have risk factors of 2.5. or greater. Risk
Factors ranging from 2.0 to 2.4 were deemed moderate risk hazards. Hazards with Risk Factors 1.9 and less are

considered low risk.

Table 4.6-2 Risk Factor by Hazard

Hazard

Natural (N)

Or

Human-Made (M)

Probability
(1-4)

Risk Assessment Category

Spatial
Extent
(1-4)

Warning
Time
(1-4)

Duration
(1-4)

Impact
(1-4)

Risk
Factor

Climate
Change
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Hazard Risk Assessment Category

Hazard

Risk Natural (N) Probability Impact Spatial Wa_rnlng Duration Climate Risk
Or (1-) (1-4) Extent Time (1-4) Chanee Factor
Human-Made (M) (1-4) (1-4) &

Tornado, Windstorm (N) 3 3 1 3 1 <::> 2.4

Drought (N) 2 2 3 1 4 t 2.3

Extreme Temperatures (N) 3 2 2 1 3 t 2.3

E EH: Hazardous Materials Release 3 2 1 4 2 G 2.3
o Nuclear Incident (M) 1 2 2 4 4 L — 2.1
§ P?ndemi.c (N) 1 2 4 1 3 R — 2.1
EH: Conventlona(:VIO)ll and Gas Wells 9 2 1 4 2 <:> 20

EH: Gas and Oil Pipeline (M) 2 2 1 4 2 2.0

EH: Unconventional Oil and Gas @

Wells (M) 2 2 1 4 2 2.0

Dam Failure (M) 1 3 1 4 2 t 2.0

Terrorism 1 3 1 4 1 > 1.8

Radon (N) 2 1 2 1 4 > 1.8

Landslide (N) 2 2 1 3 1 t 1.8

T
253

9% T Earthquake (N) 1 1 3 4 1 > 1.7
Hailstorm (N) 2 1 2 3 1 G— 1.7

Invasive Species (N) 3 1 1 2 1 — 1.7

Disorientation (M) 2 1 1 4 2 > 1.7

Levee Failure (M) 1 2 1 4 1 — 1.6

Subsidence, Sinkhole (N) 1 1 1 4 1 <:> 1.3

Based on these results, there are five high risk hazards, ten moderate risk hazards and nine low risk hazards in Bucks
County. Mitigation actions were developed for all high, moderate, and low risk hazards (see Section 6.4). There were
four hazards that increased in Risk Factor and one that decreased after consulting with participants and reviewing
data. Transportation Incidents and Wildfire saw the largest increases, due to their Impact ratings moving from 1 to 3.
Transportation Incidents moved from a Moderate Risk hazard at 2.2 to a High Risk hazard at 2.8. Wildfire made a
similar move from 2.1 to 2.7. Tornado, Windstorm jumped from 1.96 to 2.4, driven by its Probability and Impact
ratings moving from 2 to 3. The fourth hazard to increase was Terrorism, which went from a 1.6 to 1.8 rating due to an
Impactincrease from 2 to 3.
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Winter Storm was the only hazard to decrease in rating, with its Probability dropping from 4 to 3 after discussions
with municipalities indicated they have experienced this hazard less in recent years.

A risk assessment result for the entire county does not mean that each municipality has the same risk to each
hazard. Municipalities completed a Hazard Risk Assessment Survey during the planning process evaluate their
jurisdictional risk to each hazard. Results from these surveys were reassessed by the HMPT, and the update risk
assessment was used to complete Table 4.6-3 which shows the different municipalities in Bucks County and
whether their risk is greater than (>), less than (<), or equal to (=) the risk factor assigned to the county as a whole.
Overall, the most prominent shifts reported in hazards since the 2021 HMP update were a decrease in the frequency
of winter storms and an increase in the frequency of windstorms that cause utility interruptions. An increase in the
perceived threat of terrorism was also reported. Finally, a hazard profile about invasive species was added due to
recommendations from in person engagement.
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Table 4.6-3 Municipal Risk Compared to County-level Risk

Municipality

Bedminster Township
Bensalem Township
Bridgeton Township

Bristol Borough
Bristol Township
Buckingham Township
Chalfont Borough
Doylestown Borough
Doylestown Township
Dublin Borough
Durham Township
East Rockhill Township
Falls Township
Haycock Township
Hilltown Township
Hulmeville Borough
Ivyland Borough
Langhorne Borough
Langhorne Manor
Borough
Lower Makefield
Township
Lower Southampton
Township
Middletown Township
Milford Township
Morrisville Borough
New Britain Borough
New Britain Township
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Table 4.6-3 Municipal Risk Compared to County-level Risk

Municipality

Utility Interruption
Transportation Accidents
Gas & Liquid Pipelines
Drought
Tornado & Windstorm
Dam Failure
Urban Fire & Explosion
Terrorism
Lightning Strike
Landslide
Structural Collapse
Cyber Terrorism
Earthquake
Radon Exposure
Subsidence & Sinkholes
Hailstorm

New Hope Borough = = = = = = = = > = = = = = = = = = = =
Newtown Borough > = = = < = = = = < = = = = = < = = = = =

<
<
Newtown Township = = = = <
Nockamixon Township = = = = <
<

<

\Y
]
]
|
I
\Y
]
V| VvV V

I
]
]
]
]
]
]
]

Northampton Township = = = =

Penndel Borough = = = = < = = > < = = = > = = = = = = =
Perkasie Borough = = = = = < = = = < = = = = = = = = = = = =
Plumstead Township = = = = < = = = = = > = = = = = = = = - >
Quakertown Borough = = = = = < = = > = = = = = = = < = = = = =

AN NV NN NNV ANNNNNNNNANNNAN

Richland Township = = = = = = = = = < > = = = = = = = = = = >
Richlandtown Borough > = = = < < = = = < = = = = = = = = = = = =
Riegelsville Borough > = = = < = = = < < = < = = = = = = = > =
Sellersville Borough = = = = < < = = = < = = = = = = = = = = = =
Silverdale Borough > = = = < = = = < = = < = = = < = = = = =
Solebury Township = = = = < > = = = = = = > = = = = = = = >
Springfield Township = = = = < = = = = = = = = = = = = = = = > >
Telford Borough > = = = < < = = = < < = < = = = < = = = = =
Tinicum Township = = = = < > = = = = > = = = = = = = = = = >

Trumbauersville
Borough = = = = < < = = = <
Tullytown Borough = = = = < < = = > < = = = = = = = = = = = < =
Upper Makefield
Township = = = = < = = = = = > = = = = = = = = = = < >

Upper Southampton

Township = = = = = = = = = = = = = = = = = = = = = < =
WarminsterTownship = = = = = < = = = = = = = = = = = = = = = < =
Warrington Township = = = = = < =] = = =] > =] > =] =] = =] = =] = < =

= = = = = = = = = = = > = = = < =

Warwick Township = = = = =
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4.6.1 Future Development and Vulnerability

Risk and vulnerability to natural hazard events are not static. Risk will increase or decrease as counties and
municipalities see changes in land use and development as well as changes in population. Bucks County is
expected to experience a variety of factors that will, in some areas, increase vulnerability to hazards while in other
areas, vulnerability may stay static or even be reduced.

Population change and the age of the housing stock are main indicators of vulnerability change in Bucks County. As
discussed in Section 2.3, the total population of Bucks County is estimated to have increased by 0.5 percent from
2010-2019, indicating the overall population of the County has generally stayed the same. Twenty-five municipalities
increased in population while twenty-nine decreased in population during this time period. Areas of higher density,
in the larger municipalities and growing municipalities, face increased vulnerability and increased exposed
structures with most hazard events. Increases in population results in increased vulnerability to hazards such as
wildfires, floods, and winter storms as more people will be impacted.

Climate change is also an important topic that could affect Bucks County in the future. The Pennsylvania
Department of Environmental Protection (PA DEP) states that climate change in Pennsylvania adds more flooding
events, more heat and respiratory deaths, more disease and pests, and harm to agriculture. As climate change
intensifies, the warmer and wetter the Commonwealth will become. In the past century, temperatures increased
1.8°F within Pennsylvania. By 2050, Pennsylvania is expected to see temperatures increase by 5.9°F. In terms of
precipitation, Pennsylvania is expected to see an 8% increase by 2050. The increase in temperature and precipitation
will impact public health, infrastructure, emergency services, agriculture, tourism, and recreation. In 2018 alone,
PennDOT had over $125.7 million dollars in repairs to infrastructure from flood and landslides (PADEP, 2021c).

In Bucks County, the temperature has increased by 3.2°F from September 2014 to September 2019, one of the
fastest rates within the Commonwealth. The only other county in Pennsylvania to have a higher increase in average
temperature was Philadelphia with a 3.4°F increase (Bagenstose, 2019).

Section 2.3 also discusses the projected population change in Bucks County by 2040. Figure 2.3-1 shows the percent
population change from 2010-2030 for each municipality while Table 2.3-4 shows the percent population change
from 2010-2040. The largest population increases are expected to occur in the Northern to middle portions of the
county. This includes Bedminster Township, Hilltown Township, Richland Township, Plumstead Township, and
Milford Township. The smallest population increases are expected to be seen in more densely populated areas along
the southern edge of the Delaware River, like the Falls Township, Bristol Township, Bristol Borough or the northern
border, like Riegelsville Borough, Durham Township, and Springfield Township. The Planning Commission has also
started to see a trend towards multi-family developments and apartments for instance in Middletown, Morrisville,
Doylestown Borough, and Doylestown Township.

Current zoning and development regulations dictate how future development should safely occur within the SFHA.
However, there are structures within the SFHA that were constructed prior to the first Flood Insurance Rate Maps
were available and floodplain management regulations were in effect. This suggests that there is potential for
additional loss due to flooding in the future. SFHA development regulations relate to the base flood elevation, which
is the estimated level of flooding that has a 1-percent chance of being equaled or exceeded in any given year.
Because the SFHA or floodplain development regulations specify that residential structures must be elevated to or
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above the base flood elevation and commercial structures must either be elevated or flood-proofed to or above this
level, the degree to which future structures are exposed to flood damages should be minimal. However, calculations
of base flood elevations are based on models that rely upon data about previous flood events; should future floods
be greater than those experienced in the past, the base flood elevation may not provide enough protection.

In addition, remote and sparsely populated municipalities also face higher vulnerability to certain hazards because
they may not have as easy access to care facilities or response personnel. For instance, the less populated
municipalities such as Riegelsville Borough, Trumbauersville Borough, Hulmeville Borough, and lvyland Borough
face increased vulnerability to winter storms due to isolation, access issues, and longer emergency response times.
Roughly 19% of Bucks County’s population is over the age of 65. Older residents pose unique challenges when it
comes to evacuation and/or mobility during the rescue and recovery processes that typically occur in the case of a
hazard event. Officials may consider partnering with human services organizations to specifically plan for this
vulnerable population.

The aging housing stock in Bucks County is another source of current and future vulnerability in many hazard events.
As discussed in Section 4.3.14.5, many homes in the County were built before 1940. Bucks County can experience
gusts of wind up to 160 miles per hour during windstorms, tornadoes, hurricane, tropical storms, or nor’easters. The
structure of these older houses may be more at risk of destruction under these strong wind conditions. These
structures may also be at risk during flooding and winter storm events if the materials are either not strong enough
to withstand the pressure or weight of the precipitation or are liable to leak, causing further risk of destruction to the
house. 26,783 homes in Bucks County, or 10.7% of the total residential stock within the County, were built in 1939
or earlier (US Census, 2019).

The Bucks2040 Plan, adopted January 3,2024, is the current Comprehensive Vision Plan for Bucks County and is the
policy basis for zoning decisions and other land development policies in the County. This plan is described as “a
comprehensive plan and vision document” and can guide local officials, residents, developers, business owners,
and interested agencies to coordinate development and preservation in appropriate areas of the county. The future
land use plan proposes areas targeted as growth areas and preservation areas. Growth should be concentrated in
town centers and secondary town centers, while rural resources and natural resources should be left undeveloped.
The future land use plan is intended to “reaffirm the county’s long-term goals of sustainability and good
stewardship.” Guiding principles are detailed to prioritize preservation and hazard mitigation when locating new
development (BCPC, 2011a). Concentrating growth may help to reduce isolation-based vulnerability of
communities with few access routes, no municipal water supply, and low cell phone reception. On the other hand,
higher densities mean that more people are likely to be impacted in a hazard event should it strike those more
populated areas.
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