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RISK ASSESSMENT
The purpose of a risk assessment is to determine the 
potential impacts of hazards to the people, economy and 
built and natural environments of a community. The risk 
assessment provides the foundation for the rest of the 
mitigation planning process, which is focused on identifying 
and prioritizing actions to reduce the risk from hazards. Risk, 
for the purposes of the hazard mitigation plan, is the potential 
for damage or loss created by the interaction of hazards with 
community assets and varies for each community. A risk 
assessment includes identification and profiling of hazards 
of concern to the community, an inventory of community 
assets, an analysis of hazard risks and a summary of the 
community’s vulnerability to the identified hazards.
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The Planning Team considered the 22 hazards profiled 
in the 2013 Plan and determined they remained relevant 
to the region. The risk assessment for the 2018 Plan 
includes an updated description for each of the natural 
and non-natural hazards profiled in the 2013 Plan as well 
as descriptions for three new hazards—invasive species, 
pandemic and infectious disease and drug overdose 
crisis—that the Planning Team agreed were of concern to 
the region. An inventory of community assets was obtained 
from each municipality. A risk analysis for the 2018 Plan 
was completed that evaluates vulnerable assets, describes 
potential impacts and estimates losses (where possible) for 
each hazard. 
In an effort to make this Plan more accessible, the risk 
assessment is summarized in this section, with complete 
descriptions, profiles and vulnerability assessments for 
each hazard, including loss estimates and methodology, 
provided in the Appendix. 

HAZARD IDENTIFICATION
The Robert T. Stafford Disaster Relief and Emergency 
Assistance Act provides for two types of Presidential 
disaster declarations: emergency declarations and major 
disaster declarations. Both types of declarations are issued 
when the President has determined that state and local 
governments require supplemental federal assistance in 
responding to a disaster event. However, the events, scope 
and amount of assistance differ between the two types of 
declarations. Emergency declarations supplement state or 
local government efforts in providing emergency services, 
including protection of lives, public health and safety, for 
any occasion or instance when the President determines 
there is a need. Major disaster declarations provide a wide 
range of federal assistance programs for individuals and 

PRESIDENTIAL DISASTER AND 
EMERGENCY DECLARATIONS (1955-2017)

Source: PEMA (2013), FEMA (2017)
* Emergency Declaration

Date Event Counties Affected

March 2016 Severe Winter Storm 
and Snowstorm Lehigh and Northampton

Lehigh and Northampton

January 2013 Hurricane Sandy Northampton

October 2012* Hurricane Sandy

Lehigh and NorthamptonSeptember 2011* Remnants of Tropical Storm Lee

Hurricane Irene

NorthamptonSeptember 2011 Remnants of Tropical Storm Lee

Lehigh and NorthamptonSeptember 2011 Hurricane Irene

Lehigh and NorthamptonAugust 2011*

Flooding Lehigh and NorthamptonJune 2006

Hurricane Katrina Lehigh and NorthamptonSeptember 2005*

Severe Storms, Flooding 
and Mudslides NorthamptonApril 2005

Tropical Depression Ivan NorthamptonSeptember 2004

September 2003 Hurricane Isabel/Henri Lehigh and Northampton

Lehigh and Northampton

February 2003* Severe Winter Storm Lehigh and Northampton

September 1999 Hurricane Floyd

Lehigh and NorthamptonJanuary 1996 Severe Winter Storms
Lehigh and NorthamptonJanuary 1996 Flooding
Lehigh and NorthamptonJanuary 1994 Severe Winter Storms
Lehigh and NorthamptonMarch 1993* Blizzard
NorthamptonSeptember 1975 Flood (Eloise)
NorthamptonJuly 1973 Flood
NorthamptonJune 1972 Flood (Agnes)
Lehigh and NorthamptonAugust 1965 Drought
Lehigh and NorthamptonAugust 1955 Flood (Diane)
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public infrastructure for any natural event that the President 
determines has caused damage severe enough that it is 
beyond combined state and local government capabilities to 
respond.
Since 1955, 23 Presidential Declarations have been issued 
for the Lehigh Valley primarily for flooding, winter storm and 
hurricane or tropical storm/depression events.

SUMMARY OF HAZARDS
As part of the 2018 planning process, the Lehigh Valley 
Hazard Mitigation Planning Team reviewed the hazards of 
concern profiled in the 2013 Lehigh Valley Plan as well 
as those identified in the Pennsylvania 2013 Standard 
State All-Hazard Mitigation Plan. The Planning Team also 
considered the history of hazard events that have occurred 
in the Lehigh Valley, including those that occurred since 
completion of the 2013 Plan. Further, all participating 
municipalities were provided a “Hazard Identification/Risk 
Evaluation” worksheet (Worksheet #9) to help identify any 
additional hazards of concern—natural or non-natural—to 
that community not profiled in the previous Lehigh Valley 
Hazard Mitigation Plans. 
The 2018 Plan profiles 25 hazards, which includes the 22 
hazards from the 2013 Lehigh Valley Plan and three new 
hazards: invasive species, pandemic and infectious disease 
and drug overdose crisis. 

HAZARDS PROFILED
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Hazard 2006 2013
Year Profiled

2018
Drought Yes Yes Yes
Earthquake No Yes Yes
Extreme Temperature No Yes Yes
Flood, Flash Flood, Ice Jam Yes Yes Yes
Hailstorm No Yes Yes
Invasive Species No No Yes
Landslide No Yes Yes
Lightning Strike No Yes Yes
Pandemic and Infectious Disease No No Yes
Radon Exposure No Yes Yes
Subsidence/Sinkhole Yes Yes Yes
Wildfire Yes Yes Yes
Windstorm/Tornado Yes Yes Yes
Winter Storm Yes Yes Yes

Civil Disturbance/Mass Gathering No Yes Yes
Dam Failure No Yes Yes
Drug Overdose Crisis No No Yes
Environmental Hazards/Explosion No Yes Yes
Fire (Urban/Structural) No Yes Yes
Levee Failure No Yes Yes
Nuclear Incident No Yes Yes
Structural Collapse No Yes Yes
Terrorism No Yes Yes
Transportation Crash No Yes Yes
Utility Interruption No Yes Yes
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The 2013 Pennsylvania Hazard Mitigation Plan identifies 
and profiles 26 hazards; the 2018 Lehigh Valley Plan 
profiles 23 of those hazards, plus two additional hazards 
not listed in the State Plan (Structural Collapse and Drug 
Overdose Crisis).
Based on Planning Team input, the 2018 Lehigh Valley Plan 
does not include the following hazards from the State Plan:
n  Coastal Erosion: According to the PEMA Standard  
 Operating Guide, “With the exception of portions  
 of Erie County, coastal erosion is not a hazard for  
 communities in Pennsylvania.”
n  Hurricane, Tropical Storm, Nor’easter: Impacts  
 from hurricanes, tropical storms and Nor’easters are  
 covered in the Flood, Windstorm/Tornado and Winter  
 Storm profiles and mitigation actions and have not  
 been duplicated under this hazard category.
n  Mass Food/Animal Feed Contamination:  
 According to the 2013 State Plan, “[w]ith the  
 aggressive testing and food safety outreach  
 the Department of Agriculture conducts, the overall  
 probability of a mass food or animal feed  
 contamination event is unlikely, according to the  
 Risk Factor Methodology. Pennsylvania has not  
 been the origin or cause of a mass food or animal  
 feed contamination.”

As the 2018 Plan is monitored and evaluated over the five-
year maintenance period, the Planning Team will review the 
list of hazards to ensure it remains appropriate and relevant 
to the region and update the Plan as appropriate.

NATURAL HAZARD DESCRIPTIONS

Drought: Drought is a natural climatic condition which 
occurs in 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.

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.

Extreme Temperature: Extreme cold temperatures drop 
well below what is considered normal for an area during the 
winter months and often accompany winter storm events. 
Combined with increases in wind speed, such temperatures 
in Pennsylvania can be life-threatening to those exposed for 
extended periods of time. Extreme heat can be described 
as temperatures that hover 10°F or more above the 
average high temperature for a region during the summer 
months. Extreme heat is responsible for more deaths in 
Pennsylvania than all other natural hazards combined.

Flood, Flash Flood, Ice Jam: Flooding is the temporary 
condition of partial or complete inundation on normally dry 
land and it is the most frequent and costly of all natural 
hazards in Pennsylvania. Flooding events are generally 
the result of excessive precipitation. General flooding is 
typically experienced when precipitation occurs over a 
given river basin for an extended period of time. 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 
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of the ground is covered by impervious surfaces. Winter 
flooding can include ice jams which occur when heavy rains 
cause frozen rivers to swell, breaks the ice layer on top and 
ice chunks float downstream and pile up near obstructions 
such as bridges. All forms of flooding can damage 
infrastructure.

Hailstorm: In addition to flooding and severe winds, 
hail is another potential damaging product of severe 
thunderstorms. 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 greater than 0.75 inches in diameter. 
Damage to crops and vehicles are typically the most 
significant impacts of hailstorms.

Invasive Species: An invasive species is a species that 
is not indigenous or native to the ecosystem and whose 
introduction causes or is likely to cause economic or 
environmental harm or harm to human health. Infestations 
may not necessarily impact human health, but can create 
a nuisance or agricultural hardships by destroying crops, 
defoliating populations of native plant and tree species, or 
interfering with ecological systems.

Landslide: A landslide 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 or erosion, 
earthquakes, and changes in groundwater levels.

Lightning Strike: Lightning is a discharge of electrical 
energy resulting from the build-up of positive and negative 
charges within a thunderstorm. The flash or “bolt” of 
light usually occurs within clouds or between clouds and 
the ground. A bolt of lightning can reach temperatures 
approaching 50,000°F. On average, 89 people are killed 
each year by lightning strikes in the United States. Within 
Pennsylvania, the annual average number of thunder and 
lightning events a given area can expect ranges between 
40-70 events per year.

Pandemic and Infectious Disease: A pandemic occurs 
when infection from of a new strain of a certain disease, 
to which most humans have no immunity, substantially 
exceeds the number of expected cases over a given period 
of time. Such a disease may or may not be transferable 
between humans and animals.

Radon Exposure: Radon is a cancer-causing natural 
radioactive gas that you can’t see, smell or taste. It is a 
large component of the natural radiation that humans 
are exposed to and can pose a serious threat to public 
health when it accumulates in poorly ventilated residential 
and occupation settings. According to the United States 
Environmental Protection Agency (USEPA), radon is 
estimated to cause about 21,000 lung cancer deaths per 
year, second only to smoking as the leading cause of lung 
cancer. An estimated 40% of the homes in Pennsylvania 
are believed to have elevated radon levels.

Subsidence/Sinkhole: Subsidence is a natural geologic 
process that commonly occurs in areas with underlying 
limestone bedrock and other rock types that are soluble in 
water. Water passing through naturally occurring fractures 
dissolves these materials leaving underground 
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voids. Eventually, overburden on top of the voids causes 
a collapse which can damage structures with low strain 
tolerances. This collapse can take place slowly over time 
or quickly in a single event. Karst topography describes 
a landscape that contains characteristic structures such 
as sinkholes, linear depressions and caves. In addition to 
natural processes, human activity such as water, natural 
gas and oil extraction can cause subsidence and sinkhole 
formation.

Wildfire: A wildfire is a raging, uncontrolled fire that 
spreads rapidly through vegetative fuels, exposing and 
possibly consuming structures. Wildfires can occur at any 
time of the year, but mostly occur during long, dry hot 
spells. Most wildfires are caused by human carelessness, 
negligence and ignorance. However, some are precipitated 
by lightning strikes and in rare instances, spontaneous 
combustion. Wildfires in Pennsylvania can occur in fields, 
grass, brush and forests.

Windstorm/Tornado: A wind storm can occur during 
severe thunderstorms, winter storms, coastal storms or 
tornadoes. Straight-line winds such as a downburst have 
the potential to cause wind gusts that exceed 100 miles 
per hour. A tornado is a violent windstorm characterized by 
a twisting, funnel-shaped cloud extending to the ground, 
most often generated by thunderstorms when cool, dry air 
intersects and overrides a layer of warm, moist air forcing 
the warm air to rise rapidly. The damage caused by a 

tornado is a result of high wind velocities and windblown 
debris. Tornado wind speeds can range between 30 to 
more than 300 miles per hour. They are more likely to occur 
during March through June and are most likely to form 
in the late afternoon and early evening. Most tornadoes 
are a few dozen yards wide and touch down briefly, but 
even small, short-lived tornadoes can inflict tremendous 
damage. Structures made of light materials such as 
mobile homes are most susceptible to damage. Based on 
National Oceanic and Atmospheric Administration (NOAA) 
Storm Prediction Center Statistics, the number of recorded 
F3, F4, & F5 tornadoes between 1950 and 1998 ranges 
from less than 1 to 15 per 3,700 square mile area across 
Pennsylvania.

Winter Storm: Winter storms may include snow, sleet, 
freezing rain or a mix of these wintry forms of precipitation. 
A winter storm can range from a moderate snowfall or ice 
event over a period of a few hours to blizzard conditions 
with wind-driven snow that lasts for several days. Many 
winter storms are accompanied by low temperatures and 
heavy and/or blowing snow, which can severely impair 
visibility and disrupt transportation.
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Civil Disturbance/Mass Gathering: Civil disturbance 
hazards encompass a set of hazards emanating from a 
wide range of possible events that cause civil disorder, 
confusion, strife and economic hardship. Cases include 
famine, economic collapse, recession, misinformation, 
public unrest, mass hysteria, riot, strike, and labor dispute. 
Note: all mass gatherings, including civil disturbance, are 
included in the Civil Disturbance/Mass Gathering profile in 
the Appendix.

Dam Failure: A dam is a barrier across flowing water that 
obstructs, directs or slows down water flow. Dams provide 
benefits such as flood protection, power generation, 
drinking water, irrigation and recreation. Failure of these 
structures results in an uncontrolled release of impounded 
water. Failures are relatively rare, but immense damage 
and loss of life is possible in downstream communities 
when such events occur.

Drug Overdose Crisis: Based on the methodology of the 
U.S. Drug Enforcement Administration (DEA), this hazard 
encompasses only drug-related overdose deaths ruled 
accidental or undetermined (if provided and toxicology was 
present) and excludes drug-related suicides. Drawing upon 
information from Pennsylvania’s coroners and medical 
examiners as well as law enforcement intelligence, the DEA 
has prepared a list of drugs of interest under the following 
six drug categories: benzodiazepines, cocaine, fentanyl/
fentanyl-related substances/non-prescription synthetic 
opioids, heroin, prescription opioids, and other illicit drugs.

Environmental Hazards: Environmental hazards are 
hazards that pose threats to the natural environment, the 
built environment, and public safety through the diffusion of 
harmful substances, materials or products. Environmental 
hazards include hazardous material releases at fixed 
facilities or in transit; including toxic chemicals, infectious 
substances, biohazardous waste, and any materials that 
are explosive, corrosive, flammable or radioactive.

Fire (Urban/Structural) and Explosion: An urban 
fire involves a structure or property within an urban or 
developed area. Major urban fires involving large buildings 
and/or multiple properties are of primary concern. 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.

Levee Failure: A levee is a human-made structure, usually 
an earthen embankment, designed and constructed in 
accordance with sound engineering practices to contain, 
control or divert the flow of water so as to provide protection 
from temporary flooding. Levee failures or breaches occur 
when a levee fails to contain the floodwaters for which it is 
designed to control or floodwaters exceed the height of the 
constructed levee.

NON-NATURAL HAZARD DESCRIPTIONS



Nuclear Incident: Nuclear incidents generally refer 
to events involving the release of significant levels of 
radioactivity or exposure of workers or the general public 
to radiation. The primary concern following a nuclear 
incident or accident is the extent of radiation, inhalation, 
and ingestion of radioactive isotopes which can cause 
acute health effects (e.g., death, burns, severe impairment), 
chronic health effects (e.g., cancer) and psychological 
effects.

Structural Collapse: Collapse of a building or structure 
refers to the loss of the load-carrying capacity of a 
component of the structure or the entire structure itself. The 
loss of a structure’s load carrying capacity occurs when the 
loads applied to the structure exceed capacity. This can be 
a result of improper design, lack of maintenance, events 
from a structure’s history that have gradually reduced its 
load-carrying capacity, or sudden and severe hazard events 
such as severe weather or terrorism.

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.

Transportation Crash: Transportation crashes can 
result from any form of air, rail, water or road travel. It is 
unlikely that small accidents would significantly impact the 
larger community. However, certain accidents could have 
secondary regional impacts such as a hazardous materials 
release or disruption in critical supply/access routes, 
especially if vital transportation corridors or junctions are 
present.

Utility Interruption: Utility interruption hazards impair 
the functioning of important utilities in the energy, 
telecommunications, public works and information network 
sectors. Utility interruption hazards include disruptions of 
communication, navigation and satellite systems; fuel or 
resource shortages, resulting from supply chain breaks 
or secondary to other hazard events; damaging current 
surges in electrical and electronic systems; information 
technology failure, due to software bugs, viruses or 
improper use; ancillary support equipment (electrical 
generating, transmission, system-control and distribution-
system) failure; public works failures including damage to or 
failure of highways, flood control systems, public buildings, 
bridges and dams; telecommunications system failure 
resulting in damage to data transfer, communications and 
processing equipment; and transmission facility or linear 
utility accident, including liquefied natural gas leakages, 
explosions and facility problems.



HAZARD LOCATION
When planning for a given hazard, it is important to identify 
the geographic areas that are affected by the hazard. 
Some events, such as winter storms, tend to be region-
wide occurrences; others, such as dam failures, are highly 
localized and associated with specific geographic features.

Entire Lehigh Valley

Drought: Droughts are regional in scope and may affect 
the entirety of the Lehigh Valley rather than individual 
municipalities within Lehigh and Northampton counties. 
Droughts may also concurrently affect counties near the 
Lehigh Valley, or even the entire Commonwealth. Generally, 
areas along waterways will experience drought conditions 
later than areas away from waterways.

Earthquake: The location of an earthquake is commonly 
described by its focal depth and the geographic position 
of its epicenter. The focal depth of an earthquake is the 
depth from the Earth’s surface to the region where an 
earthquake’s energy originates (the focus or hypocenter). 
The epicenter of an earthquake is the point on the Earth’s 
surface directly above the hypocenter. Earthquakes usually 
occur without warning, and their effects can impact areas 
at great distance from the epicenter. The Lehigh Valley falls 
in a moderate risk zone, along with other municipalities 
and counties located within 17.5 miles from a historical 
epicenter. In this zone, minor earthquake damage is 
expected.

Extreme Temperature: The Lehigh Valley can experience 
many different temperature extremes in the summer 
and winter seasons. Records from across the Piedmont 

Plateau are generally representative of conditions in the 
Lehigh Valley, and show daily temperatures reaching 
90°F or above on the average of 25 days during the 
summer season; however, readings of 100°F or above 
are comparatively rare. In general, the winters are 
comparatively mild, with an average of less than 100 days 
with minimum temperatures below the freezing point.

Hailstorm: Hailstorms can impact the entire Lehigh Valley; 
they are not limited to any particular geographic area of the 
region. Neither the duration of the storm nor the extent of 
area affected by such an occurrence can be predicted.

Invasive Species: Multiple invasive species threats are 
present throughout the Lehigh Valley. Though the presence 
of these pests often spans the entirety of the region, the 
threats can be localized to specific natural and agricultural 
communities. At specific risk are ash trees (emerald 
ash borer), hemlocks (hemlock woolly adelgid), various 
hardwoods (gypsy moth), and grapes and hops (spotted 
lanternfly). In urban areas, species such as the Asian tiger 
mosquito (for which the Lehigh Valley is under surveillance) 
pose a greater concern, acting as a vector for Dengue 
fever and Zika virus. Regulations prohibiting the movement 
of firewood and certain agricultural products have been 
implemented to slow the expansion of some of these 
species into new areas, with limited success.

Lightning Strike: Lightning can occur with all 
thunderstorms, making all of the Lehigh Valley susceptible. 
Different geographic areas experience varying event 
frequencies, but in all cases lightning strikes and associated 
fatalities, injuries and damages occur primarily during the 
summer months. While the impact of lightning events is 
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highly localized, strong storms can result in numerous 
widespread events. 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. According to the Pennsylvania 2013 Standard State 
All-Hazard Mitigation Plan, Northampton County has one of 
the highest lightning risks of all counties in Pennsylvania. 
Both Lehigh and Northampton counties are considered 
vulnerable to lightning events.

Pandemic and Infectious Disease: Pandemic and 
infectious disease events can cover a wide geographical 
area. 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 more densely 
populated areas. Pandemic events can also occur after 
other natural disasters, particularly floods, when there is the 
potential for bacteria to grow and contaminate water.

Radon Exposure: The distribution of radon is correlated 
with the distribution of radium (i.e. 226Ra), its immediate 
radioactive parent, and with uranium, its original ancestor. 
The highest proportion of elevated values includes a 
zone extending from central Pennsylvania to southeast 
Pennsylvania that includes the entire Lehigh Valley.

Windstorm/Tornado: Tornadoes and windstorms can 
occur throughout the Lehigh Valley, though events are 
usually localized. The Lehigh Valley is located in Wind 
Zone II, which FEMA defines as having wind speeds up 
to 160 miles per hour. The Lehigh Valley is also located 
within the FEMA-defined Hurricane Susceptibility Region, 

which extends along the northeastern coastline of the 
United States. While the extent of tornado damage is 
usually localized, extreme winds of this type can be among 
the most destructive on Earth when they move through 
populated, developed areas.

Winter Storm: Winter storms can consist of cold 
temperatures and heavy snow or ice. Major winter storms 
occur in Pennsylvania several times annually and are 
regional events. Every county in the Commonwealth, 
including Lehigh and Northampton counties, is subject to 
severe winter storms. Based on annual snowfall averages 
according to the 2013 Pennsylvania Hazard Mitigation 
Plan, the Lehigh Valley can expect to receive an average 
of 21-50 inches of snowfall accumulation during the winter 
season.

Civil Disturbance/Mass Gathering: Within the Lehigh 
Valley, pre-planned events such as sports gatherings, 
college ceremonies, and public festivals draw large 
numbers of individuals that are considered mass gathering 
events. Additionally, the location of government facilities, 
landmarks, prisons, colleges and universities within the 
region may draw the attention of protest organizations 
looking to voice their message and/or disrupt local 
operations. These facilities are generally located within the 
larger, more urban environments found within the cities of 
Allentown, Bethlehem and Easton.

Drug Overdose Crisis: No portion of the Lehigh Valley 
is immune to the current drug epidemic and the resultant 
deaths that have been left in its wake. Though a variety of 
drugs, including cocaine, ethanol, and alprazolam, have 
been implicated in fatal overdoses, the opioids, heroin and 
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fentanyl represent the overwhelming majority. The death 
rate has increased steadily over the last two decades. In 
addition to fatalities, thousands of additional individuals 
across the Lehigh Valley have been affected by addiction, 
either personally, or through family, friends and co-workers.

Environmental Hazards/Explosion: Hazardous material 
releases pose threats to the natural environment, the built 
environment and public safety through the diffusion of 
harmful substances, materials, or products. There are over 
300 facilities identified under the Superfund Amendments 
and Reauthorization Act (SARA) in the Lehigh Valley, with 
varying degrees of exposure. Transportation of hazardous 
materials on highways is responsible for the greatest 
number of hazardous material release incidents. The 
Lehigh Valley contains 4,141 miles of roadways, many of 
which cross rivers and streams and have the potential to 
pollute water. Potential also exists for hazardous material 
releases occurring along rail lines, as collisions and 
derailments of train cars can result in large spills. Pipelines 
can also transport hazardous liquids and flammable 
substances such as natural gas. Incidents can occur when 
pipes corrode, when they are damaged during excavation, 
incorrectly operated or damaged by other forces. In 
addition, hazardous materials can be transported by aircraft 
or by watercraft.

Structural Collapse: Based upon building age, 
construction type, maintenance and modification, structural 
collapses could happen anywhere in the Lehigh Valley. In 
addition, incidents of structural collapse may be reported 
as a cascading event following another incident. For 
example, a water main break under a residence may cause 
the failure of any of the load bearing elements within a 
structure.

Terrorism: Terrorism could occur at any location at any 
time of day in the Lehigh Valley, depending on the terrorist’s 
or terrorist group’s agenda. Any facility is vulnerable, as 
terrorists have historically sent chemical or biological 
agents through the mail. High-risk targets include local, 
county, state or federal government facilities; major 
venues and gathering places; sites with historic, cultural 
or other significance; key infrastructure; etc. Damage to or 
disruption of operations at government facilities could have 
a profound impact on the Lehigh Valley’s population, even if 
the terrorism event is relatively small-scale.

Utility Interruption: Utility interruptions occur throughout 
the Lehigh Valley, but are usually of small scale and short 
duration. These interruptions are often cascade events, 
being initiated by a variety of other hazards (winter storm, 
wind storm, flood, transportation crash, etc.). Interruptions 
are possible anywhere there is utility service. Some utility 
facilities are especially vulnerable, such as potable water 
facilities, wastewater treatment plants and substations 
located within the 1% annual chance floodplain (100-year). 
A flood of this magnitude may seriously impact any of these 
services.
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Flood: Flooding in Pennsylvania is typically associated 
with abnormally high and intense rainfall amounts. It 
can also be caused by sudden snowmelt, landslides or 
dam failures. In Pennsylvania, flooding usually occurs 
in the summer; however, flooding has occurred during 
the winter months as well. Floodplains are found in 
lowland areas adjacent to rivers, streams, creeks, 
lakes or other bodies of water that become inundated 
during a flood. Several types of flooding (riverine, flash 
and ice jam) occur in the areas of rivers, streams and 
creeks found throughout the Lehigh Valley. Stormwater/
urban flooding occurs in areas of ditches, storm 
sewers, retention ponds and other facilities constructed 
to store runoff. Two major rivers, the Lehigh and 
Delaware, are located within the Lehigh Valley, along 
with the tributaries of these two rivers. In Lehigh and 
Northampton counties, all municipalities have areas 
prone to flooding along streams and rivers.

Landslide: The entire U.S. experiences landslides, 
with 36 states having moderate to highly severe 
landslide hazards. Expansion of urban and 
recreational developments into hillside areas exposes 
more people to the threat of landslides each year. 
According to the United States Geological Survey, 
Lehigh and Northampton counties have low to high 
landslide potential. Rockfalls and other slope failures 
can occur in areas of the Lehigh Valley with moderate 
to steep slopes. Areas experiencing erosion, decline 
in vegetative cover and earthquakes are also 
susceptible to landslides.

Flood hazard areas

Landslide hazard area
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Subsidence/Sinkhole: Of the Lehigh Valley’s 
62 municipalities 47 (roughly 76%) are underlain 
entirely or in part by carbonate bedrock. These 
limestone and dolomite rock formations have 
developed karst landforms, resulting in significant 
land subsidence. They underlie the heart of the 
Lehigh Valley’s urban core, and soils produced 
from their weathering  also provide the area’s 
most fertile farmland. The Saucon Valley of 
Lehigh County is one of the most common 
sinkhole locations throughout Pennsylvania. For 
purposes of this Plan, the higher the percentage 
of carbonate bedrock in a municipality, the higher 
the risk for sinkhole formation.

Wildfire: 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. 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. 
The two primary areas of wildfire susceptibility in 
the Lehigh Valley comprise the region’s northern 
tier, along the Blue Mountain (bordering Schuylkill, 
Carbon and Monroe counties) and its southern tier, 
in the area of South Mountain (bordering Berks, 
Bucks and Montgomery counties). The lower priority 
areas, located in the central portion of the Lehigh 
Valley, have unfavorable fuels, a lack of wildland fire 
occurrence, a significant amount of agriculture and/or 
other non-forest land uses.

Subsidence/Sinkhole 
hazard areas

Wildfire hazard areas



14 Lehigh Valley Hazard Mitigation Plan

Dam Failure: Dam failures can cause serious 
downstream flooding either because of partial 
or complete dam collapse. Failures are usually 
associated with intense rainfall and prolonged flood 
conditions; however, dam breaks may occur during 
dry periods as a result of progressive erosion of an 
embankment. The greatest threat from a dam break 
is to areas immediately downstream. According to 
the Pennsylvania Department of Environmental 
Protection, there are 101 dams in the Lehigh Valley, 
eight of which are classified as high hazard dams 
(category 1 and 2). There are no reported dam 
failure events for the Lehigh Valley.

Fire (Urban/Structural): Urban fires occur in 
denser, more urbanized areas and most often occur 
in residential structures (US Fire Administration, 
2009). Urban fires can more easily spread 
from building to building in these denser areas. 
Furthermore, urban fires are a more significant 
threat in the many areas with a significant 
proportion of buildings over 50 years of age. 
Roughly 45% of residential buildings in the Lehigh 
Valley are over 50 years old. Urban fires often begin 
as a result of other hazards, particularly storms, 
lightning strikes, drought, transportation accidents, 
hazardous materials releases, criminal activity 
(arson) and terrorism.

Dam locations

Fire hazard areas
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Levee Failure: There are four U.S. Army Corps 
of Engineers levees/floodwalls in the Lehigh 
Valley: the Allentown (Sewer Treatment Plant) 
Levee, the Salisbury Levee, the Allentown-
Jordan Creek Floodwall, and the Bethlehem 
Levee System. A complete levee failure, like a 
dam failure, is rather infrequent overall, with no 
historical occurrences in the Lehigh Valley, and 
typically coincides with events such as heavy 
rainfall, storm surge, or hurricanes. In the event 
of a levee failure, floodwaters may ultimately 
inundate the protected area landward of the 
levee.

Nuclear Incident: The Limerick Generation 
Station (LGS) and the Susquehanna Steam 
Electric Station (SSES) are both located 
outside the Lehigh Valley, but maintain a 50-
mile ingestion exposure pathway that includes 
the majority of the region. LGS is located in 
central Montgomery County, to the south of 
the Lehigh Valley, and SSES is located in 
Luzerne County to the northwest of the Lehigh 
Valley region. Both Lehigh and Northampton 
counties maintain the classification of Support 
County for both the LGS and SSES facilities. 
This classification brings along a variety of 
responsibilities including planning, training, 
exercise and facility support.Levee locations

Nuclear Incident hazard area
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Transportation Crash: The Lehigh Valley is home 
to 4,141 miles of roadways, including 60 miles of 
interstate highway, 38 miles of freeways, 188 miles 
of principal arterials, 223 miles of minor arterials, 
and 435 miles of major collectors. Vehicular travel 
in the region comprises millions of passenger miles, 
any of which could be associated with a crash. While 
higher speed and higher volume routes present risks 
of greater consequences, any roadway in the Lehigh 
Valley is susceptible to this hazard.

Road Network
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PAST OCCURRENCES
Historical analysis uses information on impacts and losses 
from previous hazard events to predict potential impacts 
and losses during a similar future event. This can be 
especially useful for weather-related hazards, such as 
flooding and windstorms. Because of the frequency of 
these events, communities are more likely to have data 
on impacts and losses. For recent events, consideration 
should be given to not only what was damaged, but what 
might have been damaged if the event had been of a 
greater magnitude or severity. For hazard events that 
have not occurred recently, it is useful to consider new 
development and infrastructure that could be vulnerable in 
a similar event.
A wide variety of datasets was compiled to develop a 
comprehensive history of hazard events in the Lehigh 
Valley. These included federal, state, county and local 
government sources, as well data compiled by universities 
and non-governmental organizations. Notable among 
these were data developed by the National Oceanic and 
Atmospheric Administration, the U.S. and Pennsylvania 
Geological Surveys, the Pennsylvania Department of 
Transportation, and the U.S. Department of Agriculture. In 
addition to the total number of occurrences, events were 
examined for impacts such as significant recovery costs, 
casualties, loss of function and substantial infrastructure 
damage.
For the 25 different hazards profiled in this Plan, the data 
documenting past occurrences is highly varied in length of 
record, number of events, severity of events and even the 
type of event recorded. For example, the Zika virus under 
the pandemic and infectious disease hazard has only a 

three-year history as a known virus, while the earthquake 
hazard has the longest official record at 146 years, followed 
by drought at 122 years. The number of events by type 
of hazard also varies widely. Influenza or seasonal flu not 
surprisingly has by far the largest number of “events” at 
34,562 over a 15-year record. These events, however, are 
individual cases of the flu as opposed to flu events, which 
might be thought of more as one long event per year to 
be consistent with other hazard events like hailstorm or 
winter storm. Hazards with no recorded events are dam 
failure, levee failure and nuclear incident, and pandemic 
and infectious diseases like Dengue Fever and Ebola virus. 
These hazards with no occurrence history for the Lehigh 
Valley are still hazards of concern due to the severity of 
impacts to people and property that could occur from just a 
single event.
For certain hazards, there are multiple types of events that 
are distinguished in the past occurrence data. Examples 
include flood and windstorms/tornadoes. For floods, flash 
floods and ice jams are broken out from major, widespread 
or riverine floods. Flash floods are associated with short, 
very intense rainfall events that may cause severe impacts 
but typically over fairly small geographic areas. About two-
thirds of all flood events in the record are flash floods. Ice 
jam floods are winter/early spring events where the frozen 
surface of a river breaks apart from heavy rains and/or 
snowmelt, and the chunks of ice accumulate behind flow 
obstructions like bridges. These events occur fairly rarely 
and account for only about 5% of all recorded floods. Major 
widespread floods require longer duration rainfall over 
larger geographic areas and, for the Lehigh and Delaware 
rivers, sometimes involve multiple events like back-to-back 
hurricanes or their remnants.
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For windstorms/tornadoes, the vast majority of events are 
windstorms. In both Lehigh and Northampton counties, 
windstorms account for about 95% of all events, with about 
ten tornadoes each out of over 200 events. Of course, the 
severity and damage potential of tornadoes makes them of 
particular concern.
Examples of some of the more significant hazard events 
that have occurred in the Lehigh Valley include:
n  In 2010, a catastrophic failure of a large gas main  
 under a row of residential structures occurred in the  
 500 Block of North 13th Street in the City of  
 Allentown. The explosion took the lives of five  
 individuals and destroyed six residential structures.  
 The incident forced the evacuation of hundreds of  
 residential and commercial properties, including a  
 senior living complex on the adjoining block.
n  A sinkhole caused structural damage to the  
 northbound Route 33 Bridge over the Bushkill  
 Creek in 2004. The Pennsylvania Department of  
 Transportation closed the bridge and determined  
 the bridge needed to be demolished and replaced.  
 The southbound bridge was also replaced for a total  
 project cost of about $6 million. This event resulted  
 in a disaster declaration by the Governor.

n  In 2016, Pennsylvania coroners and medical  
 examiners reported 4,642 drug-related overdose  
 deaths. The rate of drug-related overdose deaths in  
 Pennsylvania increased from 26.7 per 100,000  
 people  in 2015 to 36.5 per 100,000 in 2016, far  
 exceeding the national average (16.3 per 100,000).  
n  The combination of snowmelt, unseasonably warm  
 temperatures and an additional two inches of rain,  
 caused flash flooding of almost every small stream  
 and significant roadway flooding in the area in  
 January 1996. Major flooding also occurred along  
 the larger streams and rivers in Pennsylvania. The  
 Lehigh River at Walnutport crested 4.3 feet above  
 flood stage. Northampton County experienced  
 both small stream and large river flooding. Most of  
 the significant flooding occurred along the  
 Lehigh and Delaware rivers. The Lehigh Valley had  
 approximately $42.3 million in property damages.

Municipalities were provided with a Natural Hazard 
Event History worksheet (Worksheet #8), which identifies 
events that occurred in the community since the 2013 
Plan. Responses are located in the municipal annexes. A 
complete description of the past occurrence data for all 25 
hazards as prepared by Tetra Tech is included in the hazard 
profiles located in the Appendix.
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REPETITIVE LOSS PROPERTIES
The National Flood Insurance Program (NFIP) defines 
a repetitive loss property as an NFIP-insured structure 
that has incurred flood-related losses on two occasions 
exceeding $1,000 each in any ten-year period since 1978.  
Repetitive loss properties can also be categorized as 
severe repetitive loss properties if specific criteria are met. 
Severe repetitive loss properties are single or multifamily 
residential properties that have received at least four 
separate claim payments (including building and contents) 
over $5,000 each, and the cumulative amount of such 
claim payments exceeds $20,000; or at least two separate 
claim payments (building payments only) have been made 
on the property, with the cumulative amount of the such 
claims exceeding the market value of the building. In both 
instances, at least two of the claims must be within ten 
years of each other, and claims made within ten days of 
each other will be counted as one claim.
Overall, the Lehigh Valley has 378 repetitive loss properties 
and 23 severe repetitive loss properties. More than two-
thirds of the repetitive loss properties are in Northampton 
County, and all but two of the severe repetitive loss 
properties are also in the county. The City of Allentown has 

nearly 40% of all Lehigh County repetitive loss properties 
followed by Lower Macungie Township at nearly 20%. 
Lower Mt. Bethel Township (61), City of Easton (49), 
Forks Township (39), Upper Mt. Bethel Township (35) 
and Williams Township (35) have the most repetitive loss 
properties in Northampton County out of a total of 266 in the 
county. Forks (6) and Lower Mt. Bethel (5) townships have 
the most severe repetitive loss properties in the county out 
of a total of 21.
Over $53 million in insurance claims for flooding occurred 
from 1978 to 2017 for the Lehigh Valley, with over 80% for 
Northampton County properties. Across the region, overall 
losses over this period were greatest for the City of Easton 
followed by Lower Mt. Bethel, Forks, Williams and Upper 
Mt. Bethel townships, the cities of Allentown and Bethlehem 
and Portland Borough. Notably, property insurance claims 
have been submitted within all six Northampton County 
municipalities that border the Delaware River, and all six 
have repetitive loss properties.
The number of policies, claims, payments and repetitive 
loss properties by municipality are located in the Flood 
section of the Appendix. A map of repetitive loss properties 
is located in the Appendix.
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FUTURE OCCURRENCE
As much as planning for hazards relies 
on knowing their geographic location, it is 
equally important to assess their probability 
of occurrence so that communities can make 
informed decisions about the sustainability 
of future development. Probability is the 
likelihood of the hazard occurring in the future 
and can be described in a variety of ways. 
Probability may be defined using historical 
frequencies or statistical probabilities. 
Statistical probabilities often refer to events 
of a specific size or strength. For example, 
the likelihood of a flood event of a given 
size is defined by the percent chance of 
occurrence in a single year, such as the 1% 
annual chance flood. Hazard likelihood can 
also be compared using general descriptions 
or rankings. The likelihood of each hazard 
occurring in a given year was updated for 
the 2018 Plan based on the operational 
experience of the Lehigh and Northampton 
County Emergency Management Agencies.

Natural Hazards
Drought Possible

Earthquake Unlikely

Extreme Temperature Likely

Flood Highly Likely

Hailstorm Possible

Invasive Species Highly Likely

Landslide Unlikely

Lightning Strike Highly Likely

Pandemic and Infectious Disease Likely

Radon Exposure Highly Likely

Subsidence/Sinkhole Likely

Wildfire Possible

Windstorm/Tornado Possible

Winter Storm Likely

Non-Natural Hazards
Civil Disturbance/Mass Gathering Highly Likely

Dam Failure Unlikely

Drug Overdose Crisis Highly Likely

Environmental Hazards/Explosion Highly Likely

Fire (Urban/Structural) Likely

Levee Failure Unlikely

Nuclear Incident Unlikely

Structural Collapse Possible

Terrorism Unlikely

Transportation Crash Highly Likely

Utility Interruption Likely

*Unlikely = less than 1% annual probability; Possible = between 1%-49.9% probability; Likely = Between 
50% and 90% annual probability; Highly Likely: = Greater than 90% annual probability

      HAZARD LIKELIHOOD OF OCCURRENCE*



Environmental Impacts

Natural Hazard
Drought Yes Potential Yes Potential Potential Potential Yes Yes Yes Potential
Earthquake No Potential Potential Potential No No Potential No No No
Extreme Temperature No No No No No No No Yes Potential No
Flood  Yes Yes Yes Yes No Yes Yes Potential Potential Potential
Hailstorm No No No No No No Potential Yes Potential No
Invasive Species No No No Potential Potential Potential Potential Yes Yes Potential
Landslide No No Potential Potential No Potential Yes No Potential Potential
Lightning Strike No No No No No No No No Potential Potential
Pandemic & Infectious Disease  No No No No No No No No No No
Radon Exposure No No No No No No No No No No
Subsidence/Sinkhole Potential Potential No No No No No Potential Potential No
Wildfire No No Yes Yes No Potential Yes No Yes Yes
Windstorm/Tornado No No No No No No No No Potential Potential
Winter Storm No No Potential Potential No No No No Potential No
Non-Natural Hazard
Civil Disturbance/Mass Gathering  No No No No No No No No No No
Dam Failure No No Yes Yes No Potential Yes No Potential Potential
Drug Overdose Crisis No No No No No No No No No No
Environmental Hazard/Explosion No Potential No Potential Potential Potential No No Potential Potential
Fire (Urban/Structural) No No No No No No No No No No
Levee Failure No No Yes Yes No Potential Yes Potential No No
Nuclear Incident No Potential No Yes No Yes No Yes No No
Structural Collapse No No Potential No No No No No No No
Terrorism No Potential No Potential Potential Potential No Potential Potential Potential
Transportation Crash No Potential No Potential Potential No No No No No
Utility Interruption No No Potential Potential Potential No No No Potential Potential

Volume Quality
Groundwater

Volume Quality
Surface Water Air 

Quality
Soil 

Quality Erosion
Agricultural 
Production

Flora & 
Fauna

Biodiversity
& Habitat

ENVIRONMENTAL IMPACTS
Beyond the built environment, it is important to assess 
the impacts of hazard events to the natural environment. 
Environmental assets and natural resources are important to 
community identity and quality of life. They support the economy 
through agriculture, tourism and recreation, and a variety of 
other ecosystem services, such as clean air and water. The 
natural environment also provides protective functions that 

reduce hazard impacts and increase resiliency. For instance, 
wetlands and riparian areas help absorb flood waters, soils 
and landscaping contribute to stormwater management, and 
vegetation provides erosion control while reducing runoff. 
Conservation of environmental assets may present opportunities 
to meet mitigation and other community objectives, such as 
protecting sensitive habitat, developing parks and trails, or 
contributing to the economy.
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COMMUNITY ASSETS
Assets can be defined as anything important to the character and function of a community and generally fall under four 
categories:

$

People Built Environment

Natural Environment

Economy

n  Concentrations of vulnerable populations (e.g.,  
 elderly, physically or mentally disabled, non-english  
 speakers, medically or chemically dependent).
n  Types of visiting populations where large numbers  
 of people are concentrated (e.g., visitors for special  
 events, students).

n  Existing structures (e.g., concentrations of buildings  
 that may be more vulnerable to hazards based on  
 location, age, construction type, condition or use).
n  Infrastructure systems (e.g., water and wastewater,  
 power utilities, transportation systems,  
 communication systems, energy pipelines and  
 storage).
n  High potential loss facilities (e.g., dams, locations  
 housing hazardous materials, military and civil  
 defense installations).
n  Critical facilities (e.g., hospitals, medical facilities,  
 police and fire stations, emergency operations  
 centers, shelters, schools, airports/heliports).

n  Major employers, primary economic sectors (e.g.,  
 agriculture) and commercial centers where losses  
 would have a severe impact on the community. 

n  Areas/features that can provide protective functions  
 that reduce the magnitude of hazard events (e.g.,  
 wetlands, riparian areas).



As part of hazard mitigation planning, 
it is important to identify the assets of 
a community that may be affected by 
hazards. People are a community’s most 
important asset, and certain populations are 
more vulnerable than others. Vulnerable 
populations can be more susceptible to 
hazard events based on a number of factors, 
including their physical and financial ability to 
react or respond during a hazard event. The 
municipalities having the most significant 
number of vulnerable populations—the 
elderly (persons aged 65 and over), 
disabled, those living below the poverty line 

and those with limited English proficiency—
are identified.
The median age is 39.5 years old for Lehigh 
County and 41.9 years old for Northampton 
County. Across the region, 21.9% of the 
population is aged 17 or younger, 61.6% 
is aged 18 to 64, and 16.5% is aged 65 
years or older. (U.S. Census Bureau, 2012-
2016 American Community Survey 5-Year 
Estimates)
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The region’s three cities and many of its boroughs have poverty rates well above the countywide rates of 13.0% for Lehigh 
County and 9.1% for Northampton County.

Municipalities with Highest Percentages 
of Residents Below Poverty Level

Municipalities with Highest Percentages of Residents 
Who Speak English Less Than “Very Well”

City of Allentown

City of Easton

26.7% City of Allentown

Whitehall Township

18.9%

18.9% 9.8%

City of Bethlehem 9.3%

Freemansburg Borough 8.9%

City of Easton 8.4%

Fountain Hill Borough 7.7%

Catasauqua Borough 17.9%

City of Bethlehem 17%

West Easton Borough 16.9%

Slatington Borough 15.7%

Fountain Hill Borough 15.4%

Hanover Township (LC) 15.1%

East Bangor Borough 14.7%

Pen Argyl Borough 13.5%

Bath Borough 13.1%

Source: US Census Bureau, 2012-2016 American Community 
Survey 5-Year Estimates

Source: US Census Bureau, 2012-2016 American Community 
Survey 5-Year Estimates
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Critical facilities are those structures and institutions 
that must remain operational during and following a 
disaster event to reduce the severity of impacts and 
hasten recovery. As identified by the Federal Emergency 
Management Agency and for the purposes of this Plan, 
critical facilities include the following:
n Airports
n Bridges
n Communication Facilities
n Dams
n Electric Power Generation Facilities
n Emergency Medical and Rescue Services
n Emergency Operations Centers
n Fire Stations
n Government Facilities
n Medical Centers and Hospitals
n National Guard Facilities
n Natural Gas Facilities
n Police Stations
n Potable Water Facilities
n Schools
n Senior Facilities
n Shelters
n Storage Tanks
n Substations
n Transit Centers
n Wastewater Treatment Plants

A variety of locally defined critical facilities/community 
assets have been identified and include:
n Agricultural Processing Facilities
n Boat Launches/Water Access Points
n Cemeteries
n Commercial Facilities
n Community Organizations
n Daycare Centers
n Funeral Homes
n Golf Courses
n Industrial Facilities
n Libraries
n Lodging
n Museums
n Post Offices
n Media Organizations
n Prisons
n Public Health
n Religious Facilities
n Archives
n Stream Gages
n Veterinary Medical Facilities

The list of critical facilities from the 2013 Plan were updated 
for this 2018 Plan. The locations of all critical facilities have 
been identified in relation to hazard-prone areas, indicating 
those that may be compromised during a hazard event.
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Alburtis Borough 10 6 10% 0% 0% 0% 100% 100% 100% 100% 100% 100% 100% 100%
City of Allentown 212 410 20% 19% 0% 0% 94% 98% 9% 10% 100% 100% 100% 100%
City of Bethlehem 38 54 11% 11% 0% 0% 95% 100% 0% 0% 100% 100% 100% 100%
Catasauqua Borough 17 26 24% 38% 0% 0% 100% 100% 47% 31% 100% 100% 100% 100%
Coopersburg Borough 8 12 13% 0% 0% 0% 0% 0% 0% 0% 100% 100% 100% 100%
Coplay Borough 7 14 14% 7% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Emmaus Borough 23 41 17% 0% 0% 0% 70% 90% 70% 76% 100% 100% 100% 100%
Fountain Hill Borough 9 15 0% 0% 0% 0% 89% 93% 67% 100% 100% 100% 100% 100%
Hanover Township  15 62 0% 0% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Heidelberg Township 27 64 22% 9% 48% 23% 0% 0% 7% 45% 100% 100% 100% 100%
Lower Macungie Township 54 77 26% 3% 0% 0% 98% 99% 26% 18% 100% 100% 100% 100%
Lower Milford Township 16 12 0% 0% 0% 0% 13% 0% 44% 58% 100% 100% 100% 100%
Lowhill Township 13 17 77% 0% 0% 0% 0% 0% 23% 6% 100% 100% 100% 100%
Lynn Township 24 49 25% 10% 38% 6% 0% 0% 29% 55% 100% 100% 100% 100%
Macungie Borough 7 19 0% 5% 0% 0% 100% 95% 71% 95% 100% 100% 100% 100%
North Whitehall Township 35 78 23% 17% 0% 0% 23% 40% 11% 6% 100% 100% 100% 100%
Salisbury Township 53 37 4% 11% 0% 0% 49% 49% 72% 62% 100% 100% 100% 100%
Slatington Borough 19 34 16% 15% 21% 0% 0% 0% 84% 85% 100% 100% 100% 100%
South Whitehall Township 58 67 10% 3% 0% 0% 95% 84% 2% 0% 100% 100% 100% 100%
Upper Macungie Township 57 92 30% 4% 0% 0% 91% 96% 4% 0% 100% 100% 100% 100%
Upper Milford Township 21 35 14% 3% 0% 0% 19% 26% 67% 66% 100% 100% 100% 100%
Upper Saucon Township 54 69 9% 9% 0% 0% 67% 68% 67% 59% 100% 100% 100% 100%
Washington Township  46 84 22% 11% 48% 32% 0% 0% 54% 71% 100% 100% 100% 100%
Weisenberg Township 19 48 0% 2% 0% 0% 0% 0% 0% 10% 100% 100% 100% 100%
Whitehall Township 54 132 26% 13% 0% 0% 94% 96% 0% 0% 100% 100% 100% 100%
Lehigh County Total 896 1,554 17% 11% 5% 3% 67% 70% 26% 25% 100% 100% 100% 100%
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Lehigh County

Critical Facilities Within Hazard Areas: Lehigh County
*Note: Dam failure, �re (urban/structural), levee failure and transportation crash are not included in the table because hazard locations are not de�ned across the entire region.
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Allen Township 17 57 29% 4% 0% 0% 47% 68% 0% 0% 100% 100% 100% 100%
Bangor Borough 11 115 27% 65% 0% 0% 0% 0% 82% 76% 100% 100% 100% 100%
Bath Borough 22 54 18% 2% 0% 0% 77% 93% 0% 0% 100% 100% 100% 100%
Bethlehem Township 240 802 12% 4% 0% 0% 0% 0% 0% 0% 100% 100% 100% 100%
City of Bethlehem  81 201 7% 6% 0% 0% 0% 0% 19% 7% 100% 100% 100% 100%
Bushkill Township 37 72 24% 4% 0% 4% 0% 0% 5% 47% 100% 100% 100% 100%
Chapman Borough 1 8 0% 0% 0% 0% 0% 0% 0% 0% 100% 100% 100% 100%
East Allen Township 35 51 3% 8% 0% 0% 51% 84% 3% 2% 100% 100% 100% 100%
East Bangor Borough 6 27 33% 0% 0% 0% 0% 0% 67% 59% 50% 85% 100% 100%
City of Easton 135 524 24% 19% 0% 0% 95% 99% 0% 1% 100% 100% 100% 100%
Forks Township 39 79 10% 4% 0% 0% 90% 94% 3% 4% 100% 100% 100% 100%
Freemansburg Borough 9 31 11% 26% 0% 0% 100% 100% 0% 3% 100% 100% 100% 100%
Glendon Borough 5 10 0% 10% 0% 0% 100% 100% 0% 20% 100% 100% 100% 100%
Hanover Township  40 98 10% 2% 0% 0% 100% 99% 0% 0% 100% 100% 100% 100%
Hellertown Borough 14 118 36% 17% 0% 0% 100% 97% 93% 71% 100% 100% 100% 100%
Lehigh Township 42 270 14% 3% 29% 52% 0% 0% 33% 71% 100% 100% 100% 100%
Lower Mt. Bethel Township 31 80 55% 40% 0% 0% 65% 74% 10% 8% 100% 100% 100% 100%
Lower Nazareth Township 22 111 18% 1% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Lower Saucon Township 45 70 7% 7% 0% 0% 62% 74% 82% 83% 100% 100% 100% 100%
Moore Township 34 121 18% 2% 0% 12% 0% 0% 6% 31% 100% 100% 100% 100%
Nazareth Borough 28 128 4% 0% 0% 0% 75% 93% 0% 0% 100% 100% 100% 100%
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Critical Facilities Within Hazard Areas: Northampton County
*Note: Dam failure, �re (urban/structural), levee failure and transportation crash are not included in the table because hazard locations are not de�ned across the entire region.
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North Catasauqua Borough 4 21 0% 5% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Northampton Borough 45 140 24% 11% 0% 0% 93% 96% 2% 0% 100% 99% 100% 100%
Palmer Township 49 171 10% 6% 0% 0% 96% 99% 0% 2% 100% 100% 100% 100%
Pen Argyl Borough 15 61 0% 2% 0% 0% 0% 0% 80% 98% 100% 100% 100% 100%
Plainfield Township 30 132 30% 4% 0% 0% 0% 2% 40% 36% 100% 100% 100% 100%
Portland Borough 7 25 29% 68% 0% 0% 100% 100% 43% 80% 0% 0% 100% 100%
Roseto Borough 10 38 0% 0% 0% 0% 0% 0% 90% 89% 100% 100% 100% 100%
Stockertown Borough 7 29 14% 7% 0% 0% 100% 93% 0% 3% 100% 100% 100% 100%
Tatamy Borough 3 19 0% 32% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Upper Mt. Bethel Township 135 176 22% 16% 0% 0% 7% 10% 30% 70% 4% 3% 100% 100%
Upper Nazareth Township 28 58 14% 3% 0% 0% 86% 100% 0% 0% 100% 100% 100% 100%
Walnutport Borough 10 65 0% 9% 10% 0% 0% 0% 90% 89% 100% 100% 100% 100%
Washington Township 23 71 17% 7% 0% 0% 0% 0% 52% 75% 100% 100% 100% 100%
West Easton Borough 6 23 33% 26% 0% 0% 100% 100% 0% 0% 100% 100% 100% 100%
Williams Township  36 78 14% 4% 0% 0% 56% 60% 44% 32% 100% 100% 100% 100%
Wilson Borough 34 101 0% 2% 0% 0% 97% 100% 3% 0% 100% 100% 100% 100%
Wind Gap Borough 11 76 9% 3% 0% 0% 0% 0% 91% 104% 100% 100% 100% 100%
Northampton County Total 1,347 4,311 15% 10% 1% 4% 64% 68% 19% 25% 90% 95% 100% 100%
Lehigh Valley 2,243 5,865 16% 10% 3% 3% 65% 68% 22% 25% 94% 97% 100% 100%
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Critical Facilities Within Hazard Areas: Northampton County
*Note: Dam failure, �re (urban/structural), levee failure and transportation crash are not included in the table because hazard locations are not de�ned across the entire region.

For the 2018 Plan, municipalities were requested to provide an 
updated inventory of their assets (Community Assets Survey—

Worksheet #4). Responses to the survey are included in the 
municipal annexes.
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FUTURE DEVELOPMENT  
AND VULNERABILITY
Changes in population, growth and development may affect 
the future hazard vulnerability of a community. As discussed 
in The Region section, the Lehigh Valley’s population is 
projected to increase 25.6% from 2010-2040, which is 
almost on par with the growth rate for the area from 1980-
2010 (30%). With the exception of Chapman Borough, all 
municipalities are projected to see an increase in population 
through 2040. With the increases in population, these 
municipalities face increased vulnerability to hazards. 
Since the Lehigh Valley’s rebound from the 2008 recession, 
the region has seen a resurgence in development, including 
housing dominated by new apartment buildings and 
warehousing due to the rapid expansion of e-commerce. 
The three cities have been experiencing growth through 
redevelopment as revitalization efforts occur. Suburban 
townships adjacent to the cities have also experienced a 
significant amount of development as have rural townships. 
These trends are expected to continue.
The LVPC maintains a regional comprehensive plan, which 
at the time of this Plan is in the process of being updated. 
The comprehensive plan recommends the preservation of 
farmland, natural resources, parks and open space in the 
Lehigh Valley, and provides recommendations related to 
land use, transportation, community utilities, stormwater 
management and housing, in an effort to improve 
community resiliency and sustainability. With farmland and 
prime land areas rapidly disappearing due to growth, more 
development may occur in less suitable areas that may 

result in increased vulnerability to hazards. The LVPC will 
be working with a number of municipalities in the region 
to develop multi-municipal comprehensive plans that can 
incorporate specific recommendations related to hazard 
mitigation planning to reduce future vulnerability.
The vulnerability of future growth and development to each 
hazard is provided in the hazard profiles in the Appendix.
Known or anticipated future development was identified at 
the local level (Worksheet #6) and includes the identification 
of known hazard risks and risk zones. Responses to the 
worksheet are located in the municipal annexes. 
Other conditions, such as climate change, may affect 
the future vulnerability of the region. Climate change in 
and of itself may not be a hazard, but it may change the 
characteristics of hazards of concern in the region. In May 
2015, the Commonwealth prepared the Pennsylvania 
Climate Impacts Assessment Update, which reports on the 
potential impacts of climate change in the state. The report 
provides:
n  scientific predictions regarding changes in  
 temperature and precipitation in Pennsylvania;
n  potential impact of climate change on human health,  
 the economy and other sectors; and
n  economic opportunities created by potential need  
 for alternative sources of energy and climate related  
 technologies.

Potential impacts due to climate change are identified in the 
hazard profiles included in the Appendix.
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POTENTIAL LOSS ESTIMATES
Exposure analysis quantifies the number, type and value 
of structures located in identified hazard areas, as well as 
assets exposed to multiple hazards. It can also be used to 
quantify the number of future structures and infrastructure 
possible in hazard prone areas. As a general rule, the 
exposure of structures is related to the location and 
size of the given hazard area. Exposure is not the same 
as actual losses. Only a fraction of exposed structures 
will receive damage from various events. By contrast, 
estimated damages represent the expected losses for an 
event affecting the entire extent of the geographic area 
(municipality, county or region).
Potential future losses associated with the flood, wind 
and earthquake hazards are generated using the FEMA 
HAZUS-MH 4.0 software. For the 1% annual chance 
flood, the potential damage to structures in Lehigh 
County is estimated to be $401 million and $440 million 
in Northampton County. The 1% annual chance wind 
event would create about 1% of the losses experienced 
in Lehigh County from the 1% annual chance flood, but 
about 5% of the losses in Northampton County. Losses for 
earthquake are estimated for the 0.2% and 0.04% annual 
chance events (500-year and 2,500-year return periods, 
respectively), with the latter resulting in nearly $2.5 billion in 
potential losses across the Lehigh Valley. Obviously, these 
events have only a slight chance of occurrence in any given 
year. The City of Allentown has by far the largest potential 
loss estimate for the 1% annual chance flood event at 
$190 million, or nearly half of all Lehigh County losses. In 
Northampton County, the City of Easton has the largest 
potential loss estimate for the 1% annual chance flood 
event at $92 million, which is about one-fifth of the total 
county losses.

Displaced Persons and Sheltering Needs
During a hazard event, it is likely that a number of persons 
will become displaced. It is expected that a portion of the 
displaced population, unable to relocate on their own, 
will require shelter. While any hazard has the potential 
to displace persons, earthquakes and floods have a 
pronounced potential to force significant portions of the 
population to seek refuge. For these two hazards, HAZUS-
MH (a software suite developed by Federal Emergency 
Management Agency) generates displacement and 
sheltering estimates based on data such as demographics, 
building stock and topography. If an earthquake were 
to affect the entire region, a 500-year event would be 
expected to displace 162 individuals, of which 103 would 
require shelter. This climbs to 1,932 displaced persons and 
1,242 persons requiring shelter in the event of a 2,500-
year earthquake. Regionwide inundation of the FEMA-
designated Special Flood Hazard Areas (1% annual chance 
flood) would result in higher numbers. Such an event would 
result in an estimated displacement of 32,121 people of 
which 6,799 would need to be sheltered.

Debris
Certain hazard events are also likely to result in the creation 
of rubble and other refuse materials. To account for this, 
HAZUS-MH generates debris estimates for earthquakes 
(500-year and 2,500-year events), floods (1% annual 
chance) and windstorms (100-year and 500-year). Major 
earthquakes, though rare occurrences, produce the highest 
volume of debris (brick, wood, concrete and steel) of all of 
the identified hazards. Across the region, earthquake debris 
estimates are roughly 90,000 tons for the 500-year event 
and 579,000 tons for the 2,500-year event. Windstorms are 
estimated to generate 5,700 tons and 41,000 tons of 
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debris (brick, wood and trees) for the 100-year and 500-
year events, respectively, were a storm to affect the entire 
Lehigh Valley. HAZUS-MH defines flood debris by its source 
(finish, structure and foundation) rather than its material 
composition. Combined from these sources, if a 1% annual 
chance flood were to take place in all of the region’s 
floodplains, roughly 40,000 tons of debris is expected.

RISK RANKING RESULTS
A comprehensive range of natural and non-natural hazards 
that pose significant risk to the Lehigh Valley were selected 
and considered in this 2018 Plan. However, it is recognized 
that the communities in the Lehigh Valley have differing 
levels of exposure and vulnerability to each of these 
hazards. It is important for each community participating 
in this Plan to recognize those hazards that pose the 
greatest risk to their community and direct their attention 
and resources accordingly to most effectively and efficiently 
manage risk.  
To this end, a relative hazard risk ranking process was 
conducted for the Lehigh Valley using the Risk Factor (RF) 
methodology identified in Section 5 and Appendix 9 of the 
Pennsylvania All-Hazard Mitigation Planning Standard 
Operating Guide (October 2013). The guidance states:

 The Risk Factor approach produces numerical values 
that allow identified hazards to be ranked against one 
another (the higher the Risk Factor value, the greater 
the hazard risk). Risk Factor values are obtained by 
assigning varying degrees of risk to five categories 
for each hazard:  probability, impact, spatial extent, 
warning time and duration.   

 To calculate the Risk Factor value for a given hazard, 
the assigned risk value for each category is multiplied 
by the weighting factor. The sum of all five categories 
equals the final Risk Factor value:

Risk Factor = [(Probability x .30) + (Impact x .30) +
(Spatial Extent x .20) + (Warning Time x .10) + (Duration x .10)]

 Hazards identified as high risk have Risk Factors 
greater than or equal to 2.5, with moderate risk 
hazards ranging from 2.0 to 2.4 and low risk hazards 
below 2.0.

The State Guide identifies five risk assessment categories, 
the criteria and associated risk level indices used to 
quantify their risk, and the weighting factor (weight value) 
applied to each risk assessment category.
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Risk Assessment 
Category

Weight 
ValueLevel Criteria Index

Summary of Risk Factor (RF) Criteria

Degree of Risk

Probability: What is the 
likelihood of a hazard event 
occuring in a given year?

Unlikely

Possible

Likely

Highly Likely

1

2
30%

3

4

Less than 1% annual probability

Between 1% and 49.9% annual probability

Between 50% and 90% annual probability

Greater than 90% annual probability

Spatial Extent: How large of 
an area could be impacted by 
a hazard event? Are impacts 
localized or regional?

Negligible

Small

Moderate

Large

1

2 20%
3

4

Less than 1% of area affected

Between 1% and 10.9% of area affected

Between 11% and 25% of area affected

Greater than 25% of area affected

Warning Time: Is there 
usually some lead time 
associated with the hazard 
event? Have warning 
measures been implemented?

More than 24 hours

12 to 24 hours

6 to 12 hours

Less than 6 hours

Self-Defined

Self-Defined

Self-Defined

Self-Defined

Self-Defined

Self-Defined

Self-Defined

Self-Defined

1

2
10%

3

4

Note: Levels of warning time 
and criteria that define them 
may be adjusted based on 
hazard addressed.

Duration: How long does the 
hazard event usually last?

Less than 6 hours

Less than 24 hours

Less than 1 week

More than 1 week

1

2
10%

3

4

Note: Levels of warning time 
and criteria that define them 
may be adjusted based on 
hazard addressed.

Impact: In terms of injuries, 
damage, or death, would you 
anticipate impacts to be minor, 
limited, critical, or catastrophic 
when a significant hazard 
event occurs?

Minor

Limited

Critical

Catastrophic

1

2

30%

3

4

Very few injuries, if any. Only minor 
property damage and minimal disruption 
on quality of life. Temporary shutdown of 
critical facilities

Minor injuries. More than 10% of property 
in affected area damaged or destroyed. 
Complete shutdown of critical facilities for 
more than one day.

Multiple deaths/injuries possible. More than 
25% of property in affected area damaged 
or destroyed. Complete shutdown of critical 
facilities for more than a week.

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 or more.
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In determining the hazard Risk Factors for Lehigh and 
Northampton counties, the objectives were to assess the 
main risk areas and their likely impact on the counties, 
including its people, natural areas, buildings and 
infrastructure. Each of the hazard risks was analyzed 
using the established criteria for the likelihood and 
consequences for the overall Risk Factor rating. Both 
Lehigh and Northampton County Emergency Management 
Agencies believe the overall risk rating system needs to 
be adjusted to measure the true variables from the Lehigh 
Valley operational standpoint and situations. In analyzing 
the relationships of the hazards and the elements of risk 
anticipated, the Lehigh Valley Risk Factors, as developed 
by the counties, best reflect the activity incurred since 2013 
and the last Hazard Mitigation Plan update. By looking at 
this from an operational viewpoint, the plan is adaptable to 

both the anticipated and unexpected hazards in the region’s 
communities, in essence, personalizing the Plan for the 
Lehigh Valley. Please note each hazard profile included 
in the Appendix summarizes the probability of occurrence 
as calculated by the previous events identified and may 
differ from the probability defined by the County Emergency 
Management Agencies.
A hazard risk assessment result for the entire region does 
not mean that each municipality is at the same amount of 
risk to each hazard. An evaluation of the regionwide Risk 
Factors was completed for each municipality to determine 
whether their risk is greater than (>), less than (<) or equal 
to (=) the Risk Factor assigned to the Lehigh Valley as a 
whole for each hazard. The municipal risk ranking is located 
in the Appendix. 
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 Extreme Temperature 3 3 3 1 3 2.8
 Flood 4 2 2 3 3 2.8
 Winter Storm 3 2 4 2 2 2.7
 Windstorm/Tornado 2 3 3 3 2 2.6
 Invasive Species 4 1 3 1 4 2.6
 Drought 2 2 4 1 4 2.5
 Pandemic and
 Infectious Disease 3 2 2 1 4 2.4
 Radon Exposure 4 1 2 1 4 2.4
 Subsidence/Sinkhole 3 2 1 4 1 2.2
 Wild�re 2 2 2 3 2 2.1
 Lightning Strike 4 1 1 3 1 2.1

 Earthquake 1 1 4 4 1 1.9
 Hailstorm 2 1 2 3 1 1.7
 Landslide 1 1 1 4 1 1.3

HIGH

MODERATE

LOW

 Environmental Hazards/
 Explosion 4 2 2 4 2 2.8
 Utility Interruption 3 1 3 4 3 2.5
 Drug Overdose Crisis 4 2 1 1 4 2.5
 Fire (Urban/Structural) 3 2 1 4 2 2.3
 Transportation Crash 4 1 1 4 1 2.2
 Structural Collapse 2 3 1 4 1 2.2
 Civil Disturbance/
 Mass Gathering 4 1 1 2 2 2.1
 Dam Failure 1 3 2 4 1 2.1
 Levee Failure 1 3 2 4 1 2.1
 Terrorism 1 3 1 4 2 2.0
 Nuclear Incident 1 1 2 4 1 1.5

HIGH

MODERATE

LOW

Hazard Risk Non-Natural Hazards Probability Spatial Extent Warning Time Duration Risk Factor (RF)Impact
RISK ASSESSMENT CATEGORY

Hazard Risk Natural Hazards Probability Spatial Extent Warning Time Duration Risk Factor (RF)Impact
RISK ASSESSMENT CATEGORY
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WHAT’S NEW FOR 2018
n Changes to this section are largely of an organizational nature. The profiles, vulnerability 
assessments and methodology used to develop loss estimates for each hazard, as well as 
those for the three hazards previously not included in the Lehigh Valley’s Hazard Mitigation 
Plan (Drug Overdose Crisis, Invasive Species and Pandemic and Infectious Disease), have 
been retained in their full forms as created by Tetra Tech in the Appendix. These reflect 
the content of the previous version of the Plan, with updates to underlying statistics and 
calculations. Changes made since the 2013 Plan are fully detailed in the full form versions 
in the Appendix.

n The risk ranking methodology used for the 2018 Plan is based on the Lehigh and 
Northampton County Emergency Management Agencies’ operational experience. The 
overall hazard risk has changed since the 2013 Plan for the following hazards: 

n Structural Collapse (from low to moderate)

n Drought (from moderate to high)

n Extreme Temperature (from moderate to high)

n Fire: Urban/Structural (from high to moderate)

n Hailstorm (from moderate to low)

n Levee Failure (from high to moderate)

n Subsidence/Sinkhole (from low to moderate)

n Terrorism (from low to moderate)

n Windstorm/Tornado (from moderate to high )

n Risk rankings for each municipality compared to the regional ranking have been updated.

n Building stock, critical facilities and repetitive loss properties have been updated.


