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4.1 UPDATE SUMMARY 

The risk assessment provides a factual basis for activities proposed by the County in its 
mitigation strategy. Hazards that may affect Northumberland County are identified and 
defined in terms of location and geographic extent, magnitude of impact, previous 
events and likelihood of future occurrence. The hazard profile structure is similar to that 
used in the 2012 process, and significant information in the previous plan has been 
incorporated and/or updated in the 2017 HMP update. 

The Planning Team identified natural and human-made hazards that have the potential 
to impact Northumberland County. The occurrence of a past hazard event in the County 
provided an indication of future possible incidence, but the fact that a hazard event has 
not previously occurred did not exclude the hazard for further investigation. Similarly, 
limited past occurrences of hazard events did not by themselves warrant a hazard’s 
inclusion in the HMP. 

Following hazard identification and profiling, a vulnerability assessment was performed 
to identify the impact of natural or human-caused hazard events on people, buildings, 
infrastructure and the community. Each natural and human-made hazard is discussed in 
terms of its potential impact on individual communities in Northumberland County, 
including the types of parcels and critical facilities that may be at risk. The assessment 
allows the County and its municipalities to focus on mitigation efforts on areas most likely 
to be damaged or most likely to require early response to a hazard event.  

Section 4.2 provides a summary of previous disaster declarations affecting 
Northumberland County as well as a review of hazards identified as having the potential 
to impact the County in 2017. Only the most current and credible sources were used to 
complete the hazard profiles included in Section 4.3; see citations and Appendix I for 
source details.  

 

4.2 HAZARD IDENTIFICATION 

Table of Presidential Disaster Declarations 

Presidential Disaster and Emergency Declarations are issued when it has been 
determined that state and local governments need assistance in responding to a disaster 
event. Table 4.2.2-1 identifies 15 Presidential Disaster and Emergency Declarations issued 
between 1955 and June 2017 that have affected Northumberland County. Additional 
declarations beyond June 2017 can be found on the FEMA website. 
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In addition to these federally declared events, 23 events warranted Gubernatorial 
Proclamations of Emergency, which are listed in table 4.2.2-2. 

 

Northumberland County was 
also offered Small Business 
Administration Disaster 
Assistance for the September 
2003 Hurricane Isabell/Henri 
disaster event. This disaster 
qualifies communities for 
affordable, timely and 
accessible financial assistance.  

Since 1955, declarations have 
been issued for a variety of 
hazard events, including 
hurricanes, tornadoes, severe 
winter storms and flooding. A 
unique Presidential Emergency 
Declaration was issued in 
September 2005; through 
Emergency Declaration 3235, 
President George W. Bush 
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declared that a state of emergency existed in the Commonwealth of Pennsylvania and 
ordered federal aid to supplement Commonwealth and local response efforts to help 
people who were evacuated from their homes due to Hurricane Katrina. All counties 
within Pennsylvania, including Northumberland County, were indirectly affected by 
Hurricane Katrina as a result of evacuee assistance. 

Summary of Hazards 

 The Planning Team was provided the Pennsylvania Standard List of Hazards to be 
considered for evaluation in the update process for the 2017 HMP. The Planning Team 
decided that the 2017 plan should identify and analyze 33 hazards when surveying 
Northumberland County municipalities. This a combination of previously analyzed 
hazards and those included in the most recent survey. Although these hazards appeared 
in the survey they were not profiled in the updated plan: avalanche, coastal erosion, 
tsunami and volcano.   

The following is a list of the 28 hazards that have the potential to impact Northumberland 
County as identified through input from those who participated in the 2017 planning 
process and information available in the 2013 State Hazard Mitigation Plan.  

 Natural Hazards 

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. This hazard is of particular 
concern in Pennsylvania due to the presence of farms as well as water-dependent industries 
and recreation areas across the Commonwealth. A prolonged drought could severely impact 
these sectors of the local economy, as well as residents who depend on wells for drinking water 
and other personal uses. (National Drought Mitigation Center, 2006).  
 
 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. Most property damage and 
earthquake-related deaths are caused by the failure and collapse of structures due to ground 
shaking which is dependent upon amplitude and duration of the earthquake. (FEMA, 1997).  
 
 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 
disasters combined (Lawrence County, PA SSAHMP, 2004)  
 
 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 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 
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where much of the ground is covered by impervious surfaces. The severity of a flood event is 
dependent upon a combination of stream and river basin topography and physiography, 
hydrology, precipitation and weather patterns, present soil moisture conditions, the degree of 
vegetative clearing as well as the presence of impervious surfaces in and around flood-prone 
areas. (NOAA, 2009). Winter flooding can include ice jams which occur when warm 
temperatures and heavy rain cause snow to melt rapidly. Snow melt combined with heavy rains 
can cause frozen rivers to swell, which breaks the ice layer on top of a river. The ice layer often 
breaks into large chunks, which float downstream, piling up in narrow passages and near other 
obstructions such as bridges and dams. All forms of flooding can damage infrastructure (USACE, 
2007). 
 
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 (FEMA, 1997). The size of hailstones is a direct 
function of the size and severity of the storm. High velocity updraft winds are required to keep 
hail in suspension in thunderclouds. The strength of the updraft is a function of the intensity of 
heating at the Earth's surface. Damage to crops and vehicles are typically the most significant 
impacts of hailstorms. Areas in eastern and central Pennsylvania typically experience less than 
2 hailstorms per year while areas in western Pennsylvania experience 2-3 annually.  
 
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 counter-clockwise (in the Northern Hemisphere) and whose 
diameter averages 10-30 miles across. While most of Pennsylvania is not directly affected by 
the devastating impacts cyclonic systems can have on coastal regions, many areas in the 
state are subject to the primary damaging forces associated with these storms including high-
level sustained winds, heavy precipitation, and tornadoes. Areas in southeastern Pennsylvania 
could be susceptible to storm surge and tidal flooding. The majority of hurricanes and tropical 
storms form in the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico during the official 
Atlantic hurricane season (June through November). (FEMA, 1997).  
 
Invasive Species - An invasive species is a species that is not indigenous to the ecosystem 

under consideration and whose introduction causes or is likely to cause economic or 
environmental harm or harm to human health. These species can be any type of organism: 
plant, fish, invertebrate, mammal, bird, disease, or pathogen. 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 
(Governor’s Invasive Species Council of Pennsylvania, 2009).  
 
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. Mudflows, mudslides, rockfalls, rockslides, and rock topples are all forms of a landslide. 
Areas that are generally prone to landslide hazards include previous landslide areas, the bases 
of steep slopes, the bases of drainage channels, developed hillsides, and areas recently burned 
by forest and brush fires. (Delano & Wilshusen, 2001).  
 
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 (FEMA, 1997).  
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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. (Martin & Martin-Granel, 2006).  
 
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 EPA, radon is estimated to cause about 21,000 lung 
cancer deaths per year, second only to smoking as the leading cause of lung cancer (EPA 402-
R-03-003: EPA Assessment…, 2003). An estimated 40% of the homes in Pennsylvania are believed 
to have elevated radon levels (Pennsylvania Department of Environmental Protection, 2009).  
 

   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 
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 formations. 
(FEMA, 1997).  
 
Tornado, Wind Storm - 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. Based on 40 years of tornado history and over 
100 years of hurricane history, FEMA identifies western and central Pennsylvania as being more 
susceptible to higher winds than eastern Pennsylvania. (FEMA, 1997). A tornado is a violent 
windstorm characterized by a twisting, funnel-shaped cloud extending to the ground. 
Tornadoes are most often generated by thunderstorm activity (but sometimes result from 
hurricanes or tropical storms) 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 wind-blown debris. According to the National Weather Service, tornado wind 
speeds can range between 30 to more than 300 miles per hour. They are more likely to occur 
during the spring and early summer months of 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. Destruction 
ranges from minor to catastrophic depending on the intensity, size, and duration of the storm. 
Structures made of light materials such as mobile homes are most susceptible to damage. 
Waterspouts are weak tornadoes that form over warm water and are relatively uncommon in 
Pennsylvania. Each year, an average of over 800 tornadoes is reported nationwide, resulting in 
an average of 80 deaths and 1,500 injuries (NOAA, 2002). Based on NOAA Storm Prediction 
Center Statistics, the number of recorded F3, F4, & F5 tornadoes between 1950-1998 ranges 
from <1 to 15 per 3,700 square mile area across Pennsylvania (FEMA, 2009).  
 
Wildfire - A wildfire is a raging, uncontrolled fire that spreads rapidly through vegetative fuels, 

exposing and possibly consuming structures. Wildfires often begin unnoticed and can spread 
quickly, creating dense smoke that can be seen for miles. Wildfires can occur at any time of 
the year, but mostly occur during long, dry hot spells. Any small fire in a wooded area, if not 
quickly detected and suppressed, can get out of control. 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. 98% of wildfires in Pennsylvania are a direct result of people, often 
caused by debris burns (PA DCNR, 1999).  
 
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. 
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Many winter storms are accompanied by low temperatures and heavy and/or blowing snow, 
which can severely impair visibility and disrupt transportation. The Commonwealth of 
Pennsylvania has a long history of severe winter weather. (NOAA, 2009).  
 
Human-made Hazards 
 
Building or Structure 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 the 
structure’s load-carrying capacity. This can be a result of improper design, lack of 
maintenance, events from a structure’s load history that have gradually reduced its load-
carrying capacity, or sudden and severe hazard events such as severe weather or terrorism. 
(Ratay, 2000). 
 
Civil Disturbance – 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. Civil disturbance hazards include the following:  

• Famine: involving a widespread scarcity of food leading to malnutrition and increased 
mortality (Robson, 1981).  

• Economic Collapse, Recession: Very slow or negative growth of a territorial economy  
• Misinformation: erroneous information spread unintentionally (Makkai, 1970).  
• Public Unrest, Mass Hysteria, Riot; group acts of violence against property and 

individuals, for example (18 U.S.C. § 232, 2008).  
• Strike, Labor Dispute; controversies related to the terms and conditions of 

employment, for example (29 U.S.C. § 113, 2008). 
 
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. Aging infrastructure, hydrologic, 
hydraulic and geologic characteristics, population growth, and design and maintenance 
practices should be considered when assessing dam failure hazards. The failure of the South 
Fork Dam, located in Johnstown, PA, was the deadliest dam failure ever experienced in the 
United States. It took place in 1889 and resulted in the Johnstown Flood which claimed 2,209 
lives (FEMA, 1997). Today there are approximately 3,200 dams and reservoirs throughout 
Pennsylvania (Pennsylvania Department of Environmental Protection, 2009).  
 
Drowning – Drowning is death from suffocation, typically associated with swimming, fishing, 

boating or bridge accidents, or suicide. It can be a significant hazard in communities with 
numerous residential pools or water bodies (e.g. ponds, lakes, rivers, etc...) and extensive 
outdoor recreational activity. Drowning rates are particularly high for children ages 1-14. The 
Centers for Disease Control and Prevention estimates that drowning is the second leading 
cause of injury death (after motor vehicle crashes) among children ages 1-14. (CDC, 2008). 
 
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. For the purposes of the SSAHMP, environmental hazards 
include the following:  

• 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 (PL 1990-165, § 207(e)).  

• Coal mining incidents: including the release of harmful chemical and waste materials 
into water bodies or the atmosphere, explosions, fires, and other hazards and threats 
to life safety stemming from mining (Environmental Protection Agency, Natural Disaster 
PSAs, 2009).  

• Oil and gas well incidents: including the release of the release of harmful chemical 
and waste materials into water bodies or the atmosphere, explosions, fires, and other 
hazards and threats to life safety stemming from oil and gas extraction(Environmental 
Protection Agency, Natural Disaster PSAs, 2009).  
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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 (Interagency Levee 
Policy Review Committee, 2006). 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. 51 of Pennsylvania's 67 counties have been identified as having at least one 
levee (FEMA Region III, 2013).  
 
Nuclear Incidents – Nuclear incidents generally refer to events involving the release of 

significant levels of radioactivity or exposure of workers or the general public to radiation (FEMA, 
1997). Nuclear accidents/incidents can be placed into three categories: 1) Criticality accidents 
which involve loss of control of nuclear assemblies or power reactors, 2) Loss-of-coolant 
accidents which result whenever a reactor coolant system experiences a break or opening 
large enough so that the coolant inventory in the system cannot be maintained by the normally 
operating make-up system, and 3) Loss-of-containment accidents which involve the release of 
radioactivity. The primary concern following such an 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. (FEMA, 1997).  
 
Opioids – Opioids are a class of drugs derived from or pharmacologically similar to opiates, 

and are on the rise as a cause of drug addiction and death in Pennsylvania. While these 
analgesics are the most effective pharmaceuticals for killing pain, they carry with them a 
significant risk of addiction (House Majority Policy Committee, 2016). Drug overdose deaths and 
opioid-involved deaths continue to increase in the United States. The majority of drug overdose 
deaths (more than six out of ten) involve an opioid (Rudd, Seth, David & Scholl, 2016). Criminal 
or deadly use of opioids stems from the increase in opioid prescriptions as part of modern pain 
management. 
 
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). Increasingly, cyber-
attacks have become a more pressing concern for governments across America.  
 
Transportation Accident – Transportation accidents 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. (Research and Innovative Technology Administration, 2009). 
Traffic congestion in certain circumstances can also be hazardous. Traffic congestion is a 
condition that occurs when traffic demand approaches or exceeds the available capacity of 
the road network. This hazard should be carefully evaluated during emergency planning since 
it is a key factor in timely disaster or hazard response, especially in areas with high population 
density. (Federal Highway Administration, 2009).  
 
Urban Fire and Explosion – An urban fire involves a structure or property within an urban or 

developed area. For hazard mitigation purposes, 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. (FEMA, 1997).  
 
Utility Interruption – 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:  
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• Geomagnetic Storms; including temporary disturbances of the Earth’s magnetic field 
resulting in disruptions of communication, navigation, and satellite systems (National 
Research Council et al., 1986).  

• Fuel or Resource Shortage; resulting from supply chain breaks or secondary to other 
hazard events, for example (Mercer County, PA, 2005).  

• Electromagnetic Pulse; originating from an explosion or fluctuating magnetic field and 
causing damaging current surges in electrical and electronic systems (Institute for 
Telecommunications Sciences, 1996).  

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

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

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

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

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

• Major Energy, Power, Utility Failure; interruptions of generation and distribution, power 
outages, for example (United States Department of Energy, 2000).  

 
War and Criminal Activity - War and criminal activity hazards are intentional acts of violence, 

damage to property, and other criminal activities. This category specifically includes the 
following hazards: 

• War, Enemy Attack; foreign attack on territory of the United States (50 U.S.C., 2008). 
• Disinformation, Sabotage; intentionally spread inaccurate information, for example; 

interfering or impairing an operator’s management or control of an organization 
(USLegal, Inc., 2008). 

• Criminal Activity; lawlessness, acts committed for which punishment is imposed upon 
conviction after due process (USLegal, Inc., 2008). 

• Physical or Information Security Breach; contravening security and confidentiality laws 
and procedures; burglary, unreasonable search and seizure, for example (73 Pa. C.S. 
§ 2303, 2006; Network Associates, Inc., 1998). 

• Workplace, School Violence; some environments are more likely than others to 
experience violence including occupations involving contact with the public 
(National Institute for Occupational Safety and Health, 1996). 

• Harassment; a pattern of conduct that causes substantial emotional distress with no 
legal purpose (18 U.S.C. § 1514, 2008). 

• Discrimination; widespread treatment based on class, category, or prejudice rather 
than merit, applies extensively to civil and labor law (26 U.S.C. § 62, 2008). 

 

After considering survey input and data from past occurrences, section 4.3 profiles 15 
natural and human-made hazards. In that section, each of the chosen hazards are 
explored with more detail. 

 

4.3 HAZARD PROFILES AND VULNERABILITY ANALYSIS 
Natural Hazards 
 
DROUGHT 
 

Drought is a normal part of virtually all climates. It is the consequences of a natural 
reduction in the amount of precipitation experienced over a long period of time, usually 
a season or more in length. Droughts are sometimes characterized by a water shortage, 
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a dry spell, and/or general dryness in a location. High temperatures, prolonged winds, 
and low relative humidity can exacerbate the severity of drought. 
 
 Location and Extent 
 
Drought is defined as the consequence of a natural reduction in the amount of 
precipitation expected over an extended period of time, usually a season or more in 
length. 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. The spatial extent for areas of impact can range from localized areas in 
Pennsylvania to the entire Mid-Atlantic Region.  
 
Areas with extensive agricultural uses are particularly vulnerable to drought; roughly 
129,501 acres of Northumberland County – 37 percent of the total land acreage – is held 
in farms (U.S. Department of Agriculture [USDA], 2012). This agricultural land is spread 
throughout Northumberland County, with the exception of the coal mining and quarry 
lands in the southeastern portion.  

 
Range of Magnitude 
 

Hydrologic drought events result in a reduction of stream flows, reduction of lake/reservoir 
storage, and a lowering of groundwater levels. These events have adverse impacts on 
public water supplies for human consumption, rural water supplies for livestock 
consumption and agricultural operations, water quality, natural soil water or irrigation 
water for agriculture, soil moisture, conditions conducive to wildfire events, and water for 
navigation and recreation. 

 

The Commonwealth uses five parameters to assess drought conditions: 

• Stream flows (compared to benchmark records) 
• Precipitation (measured as the departure from normal, 30-year average precipitation) 
• Reservoir storage levels in a variety of locations (especially three New York City reservoirs in 

the Upper Delaware River Basin) 
• Groundwater elevations in a number of counties (compares to past month, past year and 

historic record) 
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• The Palmer Drought Severity Index (PDSI) – a soil moisture algorithm calibrated for relatively 
homogeneous regions that measures dryness based on recent precipitation and 
temperature 

The following phases of drought preparedness in Pennsylvania are listed in order of 
increasing severity: 

• 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 uses 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 
uses by 10 to 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 ensure 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 15 percent, and to reduce total use to the 
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extent necessary to preserve public water system supplies, to avoid or mitigate local or area 
shortages, and to ensure equitable sharing of limited supplies. 

• Local Water Rationing: Although not a drought phase, local municipalities may, with the 
approval of the Pennsylvania 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), will require specific limits on individual water 
consumption to achieve significant reductions in use. Under both mandatory restrictions 
imposed by the Commonwealth and local water rationing, procedures are provided for 
granting of variances to consider individual hardships and economic dislocations. 

The effects of a drought can be far-reaching in both the economic and environmental 
realms. Economic impacts include the reduced productivity of aquatic resources, 
mandatory water use restrictions, well failures, cutbacks in industrial production, 
agricultural losses, and limited recreational opportunities. Environmental impacts of 
drought include the following: 

• Hydrologic effects – lower water levels in reservoirs, lakes, and ponds; reduced streamflow; 
loss of wetlands; estuarine impacts; groundwater depletion and land subsidence; effects on 
water quality such as increases in salt concentration and water temperature 

• Damage to animal species – lack of feed and drinking water; disease; loss of biodiversity; 
migration or concentration; and reduction and degradation of fish and wildlife habitat 

• Damage to plant communities – loss of biodiversity; loss of trees from urban landscapes and 
wooded conservation areas 

• Increased number and severity of fires 
• Reduced soil quality 
• Air quality effects – dust and pollutants 
• Loss of quality in landscape 

Based on the County’s disaster history and other drought occurrence data, the worst 
drought event in Northumberland County occurred in the summer of 1999. Extended dry 
weather spurred Governor Ridge to declare a drought emergency in 55 counties, 
including Northumberland County. During this event, precipitation deficits for that summer 
averaged 5 to 7 inches; the Susquehanna River hit record low flows, streams were empty, 
and wells dried up. Crop damages indicated losses of over $500 million statewide, and 
crop losses totaled 70 percent to 100 percent. There were additional losses from the 
decline of milk production due to the drought (National Climatic Data Center [NCDC], 
2011). Additionally, during this event, the Commonwealth asked municipal and private 
water suppliers to cut local water use; this is only one of three occasions in the last 20 
years when Northumberland County was asked to do so (Daily Item, 2010). 
 

Past Occurrence 

The Department of Environmental Protection (PA DEP) maintains the most comprehensive 
data on drought occurrences across the Commonwealth. Declared drought status from 
1988 to 2015 is shown in Table 4.3.1.1-2. Descriptions of drought status categories (e.g., 
watch, warning, and emergency) are included on the preceding page. Northumberland 
County’s records of drought prior to 1988 are limited, but the County’s disaster history 
indicates that a severe drought occurred in 1963, resulting in a Gubernatorial 
Proclamation of Disaster. 
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  Future Occurrence 

It is difficult to forecast the exact severity of future drought events. The impact of shortages 
on municipal water suppliers is expected to remain minor to moderate, but the impact is 
expected to become more severe for those living in rural areas. Based on national data 
from 1895 to 1995, Northumberland County, like the rest of the Middle Susquehanna 
region, was in severe or extreme drought approximately 10 percent to 14.9 percent of 
the time (see Map 4.3.1.1-1). This is equivalent to a PDSI value of less than or equal to -3. 
Therefore, the future occurrence of a drought can be considered possible as defined by 
the Risk Factor Methodology probability criteria. 
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Map 4.3.1.1-1
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  Vulnerability Assessment 

As indicated in this topical section, the sizeable agricultural economy and community in 
Northumberland County is most vulnerable to droughts and other water supply 
deficiencies. Historical losses are usually crop damage and losses and reduced livestock 
productivity rather than injuries or deaths of individuals. Northumberland County ranks 
11th in the total value of agricultural products sold, but it ranks 4th in crops with the top 
crop items being corn, soybeans, forage (hay, haylage, grass silage, and greenchop), 
and wheat. The total value of all agricultural products exceeds $154 million annually 
(USDA, 2012). In Northumberland County, 63 percent of this total is the production and 
sale of livestock, poultry, and their products; the remaining 37 percent results from crop 
production and sales. 
Water supplies are also vulnerable to the effects of drought, particularly in locations where 
citizens rely on wells for their fresh drinking water. Future droughts will quickly affect those 
systems relying on surface supplies while those relying on wells should be able to handle 
short-term droughts without any major problem. However, longer-term droughts that 
inhibit recharging of groundwater aquifers will extend the problems of well owners for an 
undetermined length of time. As a result, Northumberland County residents who use 
private, domestic wells are more vulnerable to droughts. Table 4.3.1.1-3 shows the 
number of domestic wells in each municipality. It is important to note that the well data 
was obtained from the Pennsylvania Groundwater Information System (PaGWIS).  PaGWIS 
relies on voluntary submissions of well record data by well drillers; as a result, it is not a 
complete database of all domestic wells in the County. This is the most complete dataset 
of domestic wells available. 
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 EARTHQUAKE 
 
An earthquake is the motion or trembling of the ground produced by sudden 
displacement of rock usually within the upper 10 to 20 miles of the earth’s crust. 
Earthquakes result from crustal strain, volcanism, landslides or the collapse of 
underground caverns (FEMA, 1997). 
 

Location and Extent 

Earthquake events in Pennsylvania do not typically affect areas greater than 100 
kilometers from the epicenter of the event and are usually mild events. The Department 
of Earth Sciences at Millersville University identified relative earthquake hazard zones for 
Pennsylvania.  Northumberland County falls entirely within the “slight” zone, which 
typically results in an impact that is felt by people resting; like a truck rumbling by 
according to the Modified Mercalli Intensity Scale. 

Range of Magnitude 

Earthquake magnitude is often measured using the Richter Scale, an open-ended 
logarithmic scale that describes the energy release of an earthquake. Table 4.3.1.2-1 
summarizes Richter Scale Magnitudes as they relate to the spatial extent of impacted 
areas. No earthquakes have occurred in Northumberland County, but those located 
closest to Northumberland County in Lebanon and Centre Counties indicate that 
earthquakes have generally had magnitudes of between 3 and 4. Statewide, 
Pennsylvania has not experienced any earthquakes with a magnitude greater than 6.0. 

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. Instead, the 
impact of an earthquake 
event is measured in terms of 
earthquake intensity, usually 
measured using the Modified 
Mercalli Intensity Scale, shown 
in Table 4.3.1.2-2. Because 
Northumberland County is not 

on an active fault line, little or no damage is expected from these earthquake events. 
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 Northumberland County. As described in Tables 4.3.1.2-1 and 4.3.1.2-2, this 
magnitude of event would be felt and nonstationary objects would shake or fall off 
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shelves, trees would sway, 
and suspended objects 
would swing, but 
damage would overall 
be mild and would likely 
be concentrated in 
populated areas of the 
County. 

 
Environmental impacts of 
earthquakes can be 
numerous, widespread, 
and devastating, 
particularly if indirect 
impacts like economic 
impacts are considered. 
Below are some 
examples of these 
impacts, most of which are unlikely to occur in Northumberland County: 

• Induced flooding or landslides and avalanches 
• Poor water quality 
• Damage to vegetation 
• Breakage in sewage or toxic material containments 

 

Past Occurrence 

According to records maintained by the Pennsylvania Department of Conservation and 
Natural Resources (DCNR), there has never been an earthquake with its epicenter 
located within Northumberland County. However, there have been some minor events 
in Luzerne, Schuylkill, Sullivan, and Lycoming Counties. Overall, though, these have largely 
been minor events with low magnitudes and intensities. Additionally, DCNR notes that 
due to the large concentration of mining activities in Northeastern Pennsylvania, many 
of these nearby events occurring prior to 1965 may have been mine or quarry blasts, not 
actual seismic events.  Map 4.3.1.2-1 below displays the earthquake hazard zones as well 
as epicenters of historical earthquakes in the Central Susquehanna Valley where 
Northumberland County lies. 
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Map 4.3.1.2-1 
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  Future Occurrence 

One way to express an earthquake's severity is to compare its acceleration to the normal 
acceleration due to gravity. Peak horizontal ground acceleration (PHGA) measures the 
strength of ground movements in this manner. PHGA is the percent of g (acceleration 
due to gravity) experienced   during the earthquake or the rate in change of motion of 
the earth’s surface during an earthquake as a percent of the established rate of 
acceleration due to gravity.  In general, an acceleration of 10 percent to 15 percent of 
gravity is associated with structural damage to ordinary buildings not designed to 
withstand earthquakes, although soil conditions at individual sites will impact the amount 
of damage. 

 
The U.S. Geologic Survey models contours that represent earthquake ground motions that 
have a 10 percent probability of being experienced over a 50-year period. The PHGA 
value for Northumberland County is between two and three. These values correspond to 
events with low intensities and an expectation of little or no structural damage. Overall, 
the future occurrence of earthquakes in Northumberland County can be considered 
unlikely, as defined by the Risk Factor methodology probability criteria (see Table 4.4.1-1). 
 
  Vulnerability Assessment 

Earthquakes of the magnitude seen in Northeast and Central Pennsylvania are small and 
shallow. Based on the past history of earthquake events near Northumberland County, 
the County’s vulnerability to this hazard is expected to be low. In the event of an 
earthquake, unanchored objects may be upset, but few damages are expected. 
 

 
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 hazards in Pennsylvania. Flooding events are 
generally the result of excessive precipitation over a given river basin and its tributaries 
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 of the ground is covered by impervious surfaces. 

The severity of a flood event is dependent upon 
a combination of stream and river basin 
topography and physiography, hydrology, 
precipitation and weather patterns, present soil 
moisture conditions, the degree of vegetative 
clearing as well as the presence of impervious 
surfaces in and around flood-prone areas. 
(NOAA, 2009). 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 Rescue on 11th Street in Trevorton, 2011 
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cause frozen rivers to swell, which breaks the ice layer on top of a river. The ice layer often 
breaks into large chunks, which float downstream, piling up in narrow passages and near 
other obstructions such as bridges and dams. All forms of flooding can damage 
infrastructure (USACE, 2007). 

Location and Extent 

Most communities in Northumberland County are located along the river, stream and 
creek valleys throughout the County, many of which are flood prone as seen in Map 
4.3.1.3-1. Excess water from snowmelt or rainfall accumulates and overflows onto stream 
banks and adjacent floodplains. Floodplains are lowlands adjacent to rivers, streams, 
and creeks that are subject to recurring floods. The size of the floodplain is described by 
the recurrence interval of a given flood.  

However, in assessing the potential spatial extent of flooding, it is important to know that 
a floodplain associated with a flood that has a 10 percent 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. Community development of the floodplain has resulted in 
frequent flooding in these areas. 

The NFIP, for which Flood Insurance Rate Maps (FIRMs) are published, identifies the 1 
percent annual chance flood. This 1 percent annual chance flood event is used to 
delineate the Special Flood Hazard Area (SFHA) and identify Base Flood Elevations. 
Figure 4.3.1.3-1 illustrates these terms. The SFHA serves as the primary regulatory boundary 
used by FEMA, the Commonwealth of Pennsylvania, and Northumberland County’s local 
governments. 

The Effective Countywide 
DFIRMs were released for 
Northumberland County and 
all communities on July 16, 
2008. All communities within 
the County are now shown on 
a single set of countywide 
FIRMs. Prior to the publication 
of this digital data, flood 
hazard information from FEMA 
was available through paper 
FIRMs and Q3 data. The final 
FIRMs and DFIRM data for 
Northumberland County can be obtained from the FEMA Map Service Center 
(http://www.msc.fema.gov). These maps 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 of the municipalities in the County except Marion Heights Borough and Turbotville 
Borough are   flood prone. Because they have no SFHAs, these two jurisdictions do not 
participate in the NFIP. 
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Map 4.3.1.3-1 shows the location of watercourses and flood zones in Northumberland 
County as identified in the DFIRM database. The location of approximate and detailed 
(including Base Flood Elevations) Special Flood Hazard Areas (1 percent annual chance 
zones) are shown.  Flooding occurs in the major watersheds and along the major 
waterways in Northumberland County. 

According to DCNR, Northumberland County has the second-highest river acreage in 
the Commonwealth, with 11,540 acres of rivers and streams (Tiney, 1990). The North 
Branch of the Susquehanna River meets the West Branch of the Susquehanna River at 
Sunbury; these are the largest waterways in the County. Other major waterways and 
flooding sources include Chillisquaque Creek, Mahanoy Creek, Mahantongo Creek, 
Mudd Run, Schwaben Creek, and Shamokin Creek. Additionally, flooding from short, 
localized thunderstorms is more severe on smaller streams, particularly the Mahantongo 
Creek, Dalmatia Creek, and Fidlers Run. Backwater flooding from the Susquehanna River 
is a concern on Limestone Run. 

 

                  

 

 

 

 
 

Knoebel’s Amusement Resort, Ralpho Township 2011 
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Map 4.3.1.3-1
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Range of Magnitude 

Floods are considered hazards when people and property are affected. Most injuries 
and deaths from flooding happen when people are swept away by flood currents, and 
most property damage results from inundation by sediment-filled and polluted 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. 
Flooding can occur in individual municipalities within Northumberland County or it can 
have a countywide effect, involving multiple sites and streams. In this portion of the 
Susquehanna River Basin, flooding occurs most frequently in spring and early summer. 

Several factors determine the severity of floods, including rainfall intensity and duration, 
topography, ground cover and rate of snowmelt. Water runoff is greater in areas with 
steep slopes and little to no vegetative ground cover. Also, urbanization typically results 
in the replacement of vegetative ground cover with asphalt and concrete, increasing 
the volume of surface runoff and stormwater, particularly in areas with poorly planned 
stormwater drainage systems. 

In the winter and early spring (February to April), major flooding has occurred as a result 
of heavy rainfall on dense snowpack throughout contributing watersheds. 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, when the velocity of floodwaters has the potential to amplify 
the impacts of a flood event. 

Winter floods also have resulted from runoff of intense rainfall on frozen ground, and, on 
rare occasions, local flooding has been exacerbated by ice jams in rivers. Ice jam floods 
occur on rivers that are totally or partially frozen. A rise in stream stage will break up a 
totally frozen river and create ice flows that can pile up on channel obstructions such as 
shallow riffles, log jams, or bridge piers. The jammed ice creates a dam across the 

channel over which the water and ice mixture 
continues to flow, allowing for more jamming 
to occur. 

The worst-case scenario for flooding in 
Northumberland County was Hurricane Agnes 
in June 1972. This early season hurricane came 
up from the Gulf of Mexico and brought heavy 
rain that exceeded the carrying capacity of 
streams and rivers from southern New York to 
Virginia from June 22 to June 25 (Gelber, 2002).  
Hurricane Agnes caused the most damage in 
Central Pennsylvania and remains the highest 
recorded peak flood stage in Northumberland 
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County at 35.80 feet. Agnes also yielded the highest recorded peak discharge at 
Sunbury at 620,000 cubic feet per second. The Susquehanna River and its major 
tributaries flooded across the region; in Northumberland County, flooding           occurred 
on Boile Run, Chillisquaque Creek, Coal Fun, Dalmatia Creek, Delaware Run, Fidlers Run, 
Hallowing Run, Kips Run, Little Shamokin Creek, Mahanoy Creek, Mouse Run, North 
Branch, Quake Run, Spring Run, and Zerbe Run (FEMA, 2008). The flooding resulted in 
evacuations, economic losses, and casualties in many communities and major cities, 
including Harrisburg, Wilkes-Barre, and York. The flooding from Hurricane Agnes caused 
$2.8 billion in economic losses and 48 deaths in Pennsylvania. 

While Hurricane Agnes can be considered the flood of record for Northumberland 
County, Tropical Storm Lee in September 2011 was an important flood event. This storm 
developed as a tropical disturbance in the Gulf of Mexico and was a particularly large 
and slow-moving storm. By the time it reached Pennsylvania, the storm had lost its 
tropical characteristics and merged with an upper level trough positioned over the 
eastern third of the United States, resulting in a storm of renewed strength. The storm 
dumped record rainfall in the Susquehanna River Valley – 10 to 15 inches in the County. 

The flooding was exacerbated by the fact that in many areas, the ground was still 
saturated from Hurricane Irene’s rains during the previous week. During Lee, the 
Susquehanna River crested at a record high of 32.75 feet, but the crest was 31.66 feet at 

Sunbury – less than five inches lower than 
the top of the floodwall. The County 
declared a state of emergency on 
September 7, 2011, enacting 
evacuations and school closings. 
Pennsylvania Governor Tom Corbett 
declared a Level 1 emergency in the 
Commonwealth for this event. It was the 
first time that level of emergency had 
been declared since September 11, 
2001.  

 

Although floods can cause damage to property and loss of life, floods are naturally 
occurring events that benefit riparian systems that have not been disrupted by human 
actions. Such benefits include groundwater recharge and the introduction of nutrient-
rich sediment that improves soil fertility. 

However, the destruction of riparian buffers, changes to land use and land cover 
throughout a watershed, and the introduction of chemical or biological contaminants 
that 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 waterborne diseases, heavy 
siltation, damage or loss of crops, and drowning of both humans and animals. 

Lower Augusta Township, 2011 
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Past Occurrence 

Northumberland County has a long history of flooding events.  Eight of the eleven 
Presidential Disaster and Emergency Declarations affecting Northumberland County 
have been in response to hazard events related to flooding (see page 3 of Section 4: 
Table of Presidential Disaster Declarations). Table 4.3.1.3-1 lists flood event information 
from 1970 to 2013 obtained from the NCDC database as well as Spatial Hazard Events 
and Losses Database for the United States (SHELDUS) records for flood events occurring 
before 1993. 

  

Flood Insurance Policy Data 

Each municipality that has floodplain within its boundaries is required to participate in the 
National Flood Insurance Program (NFIP). The NFIP and FEMA then tracks the amount of 
active, cancelled, and expired NFIP flood insurance policies for each of the participating 
municipalities. The data is used for statistical comparisons, trending and future policy 
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purchasing projections, and 
promotional advertisements. Table 
4.3.1.3-2 provides flood Insurance 
data from the FEMA for the 
municipalities of Northumberland 
County.    

Property Loss 

In addition to the aforementioned 
past flood events, the NFIP identifies 
properties that frequently 
experience flooding. Repetitive loss 
properties are structures insured 
under the NFIP that have had at 
least two paid flood losses of more 
than $1,000 over any 10-year period 
since 1978. A property is classified a 
severe repetitive loss property either 
when there are at least four losses 
(each exceeding $5,000) or when 
there are two or more losses where 
the building payments exceed the 
property value. 
 

As of February 2016, the FEMA 
Repetitive Lost Listing shows there 
were 40 repetitive loss properties in 
Northumberland County.  These 
repetitive loss properties are 
located in 12 of the 36 municipalities 
in Northumberland County: 
Delaware Township, Herndon 
Borough, Little Mahanoy Township, 
Lower Mahanoy Township, Milton 
Borough, Northumberland Borough, 
Point Township, Ralpho Township, 
Shamokin, Turbot Township, Upper 
Augusta Township, and West 
Chillisquaque Township. The most 
repetitive loss properties in a 
municipality are located in Point 
Township, with 30% of all repetitive 
loss properties.  Table 4.3.1.3-3 shows 
the number of repetitive loss 



NORTHUMBERLAND COUNTY HMP 
27 

properties by type per municipality and Table 4.3.1.3-4 shows the number of severe 
repetitive loss properties by type per municipality. This municipal data is provided to that 
specific municipality for review, focused mitigation planning and mitigation efforts. The 
mitigation effort can be from smart flood proofing measures to structural elevation, 
relocation or demolition. 

 

Table 4.3.1.3-5 is a summary of property loss per municipality. FEMA provided all data 
except for the number of single time losses. The number of single time loss properties, and 
the costs of single time losses, which were simply derived by subtracting the total 
repetitive & severe repetitive loss numbers and costs from the total loss numbers and 
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costs. It is noted that Point Township has a negative amount shown in the “costs of single 
time losses” column because the total cost of all loses is less than the combined repetitive 
& severe repetitive loss costs, thus giving us a negative cost. FEMA will be checking into 
their data for a possible error.  

As one can see from Table 4.3.1.3-5, the Total Costs of Repetitive & Severe Repetitive 
Losses far exceed the costs of single time losses. For this reason it is relatively easy to 
understand why it is of high importance to mitigate the Repetitive & Severe Repetitive 
Loss properties. Pure and simple they have the repeating cycle of “damage - claim – 
payout” thus causing a drain on the NFIP. The insurance companies basically depend on 
a high ratio of new and existing policies that have little to no claims to offset a lower base 
of policies with claims. This is true whether it is flood insurance, home, fire, vehicle, boat, 
etc. However, when the reverse starts to happen, either from losing policies to the private 
market, or existing policy cancelations due to mortgage payoffs, or “self-insuring” by 
canceling a policy and making the canceled policy payment to a dedicated savings 
account to be used when an event happens. The usual result is increased policy costs 
and total risk coverage, thus the Biggert-Waters Act was born in 2012.   

The Biggert-Waters legislation sought end the subsidized Flood Insurance Policies by 
raising the Policy Premiums to reflect the actual risk. This was to help recover the deficit 
of approximately 24 Billion Dollars by increasing the Flood Insurance Policy Premiums over 
a several year period. After much intense debate within the Federal Government, the 
Homeowner Flood Insurance Act of 2014 was created to indefinitely suspend the Biggert-
Waters Act.  The 2014 Act sought to keep Flood Insurance affordable. Policies will 
continue to be corrected to cover the actual risk when a new policy is purchased. Time 
will tell what is next for policy holders due to the ongoing evolution of the NFIP Flood 
Insurance.  

Going forward, it is also important to make the statement that “Every owner of a property 
that exists in the 100 Year Floodplain should have a Flood Insurance Policy to cover the 
loss of their property and their contents.  It is the owner who shall take responsibility to do 
so and not depend on the Government to bail them out because they chose to gamble 
against any damage and lost.”  The same could be said about a person who did not 
insure their car against collision, who had an accident and damaged their vehicle far 
beyond their ability to pay for repairs, and now wants the state to pay for the damage.  

The paragraphs following Table 4.3.1.3-5 help describe the NFIP Flood Insurance more in 
detail. Not only does Table 4.3.1.3-5 Indicate Loss Costs but it also indicated occurrence. 
Emergency Management can use this table to help plan disaster response and 
evacuation planning by reviewing the areas of Repetitive & Severe Repetitive Loss within 
each municipality for the most frequent flooding. 

Floods are the most common and costly natural catastrophe in the United States. In terms 
of economic disruption, property damage, and loss of life, floods are “nature’s number-
one disaster.” For that reason, flood insurance is almost never available under industry- 
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standard homeowner and renter policies.  The best way for citizens to protect their 
property against flood losses is to purchase flood insurance through the NFIP. 

Congress established the NFIP in 1968 to help control the growing cost of federal disaster 
relief. The NFIP is administered by FEMA, part of the U.S. Department of Homeland 
Security. The NFIP offers federally backed flood insurance in communities that adopt and 
enforce effective floodplain management ordinances to reduce future flood losses. 

Since 1983, the chief means of providing flood insurance coverage has been a 
cooperative venture of FEMA and the private insurance industry known as the Write Your 
Own (WYO) Program. This partnership allows qualified property and casualty insurance 
companies to “write” (i.e., issue) and service the NFIP’s Standard Flood Insurance Policy 
(SFIP) under their own names. 

Today, nearly 90 WYO insurance companies issue and service the SFIP under their own 
names. More than 4.4 million federal flood insurance policies are in force.  These policies 
represent $650 billion in flood insurance coverage for homeowners, renters, and business 
owners throughout the United States and its territories. 

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 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, 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 municipalities in Northumberland County are in the Regular Program. 

The minimum floodplain management requirements include the following: 

• Review and permit all development in the SFHA 
• Elevate new and substantially improved residential structures above the Base Flood Elevation (BFE) 
• Elevate or dry flood proof new and substantially improved nonresidential structures 
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• Limit development in floodways 
• Locate or construct all public utilities and facilities so as to minimize or eliminate flood damage 
• Anchor foundation or structure to resist floatation, collapse or lateral movement 

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. Currently, six communities in Northumberland County participate in 
CRS. CRS rewards those communities that establish floodplain management programs 
that go beyond NFIP minimum requirements by providing discounts on flood insurance 
premiums. Under the CRS, communities receive credit for activities falling into four 
categories: public information, mapping and regulations, flood damage reduction, and 
flood preparedness. 

The CRS was implemented in 1990 to recognize and encourage community floodplain 
management activities that exceed the minimum NFIP standards. Section 541 of the 1994 
Act amends Section 1315 of the 1968 Act to codify the CRS in the NFIP, and expands the 
CRS goals to specifically include incentives to reduce the risk of flood-related erosion 
and to encourage measures that protect natural and beneficial floodplain functions. 
These goals have been incorporated into the CRS, and communities now receive credit 
toward premium reductions for activities that contribute to them. 

There are 10 CRS classes that provide varied reductions in insurance premiums. Class 1 
requires the most credit points and gives the largest premium reduction; Class 10 receives 
no premium reduction. CRS premium discounts on flood insurance range from 5 percent 
for Class 9 communities up to 45 percent for Class 1 communities. Table 4.3.1.3-6 lists the 
Northumberland County CRS communities. 

 

Table 4.3.1.3-7 lists the Northumberland County municipalities participating in the NFIP 
along with the date of the initial FIRM and the current effective map date. Thirty-four of 
36 jurisdictions in the County participate in the NFIP; Marion Heights Borough and 
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Turbotville Borough are not participating, as they are not flood prone. West Cameron 
Township was suspended on July 17, 2008, for failing to adopt the new floodplain maps. 
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Future Occurrence 

In Northumberland County, flooding occurs commonly and can occur during any season 
of the year. Therefore, the future occurrence of floods in Northumberland County can 
be considered highly likely as defined by the Risk Factor Methodology probability criteria 
(see Table 4.4.1-1). Floods are described in terms of their extent (including the horizontal 
area affected and the vertical depth of floodwaters) and the related probability of 
occurrence. The NFIP uses historical records to determine the probability of occurrence 
for different extents of flooding. The probability of occurrence is expressed in 
percentages as the chance of a flood of a specific extent occurring in any given year. 

The NFIP recognizes the 1 percent annual chance flood, also known as the base flood, 
as the standard for identifying properties subject to federal flood insurance purchase 
requirements.  A one percent annual chance flood is a flood that has a one percent 
chance of occurring over a given year. The DFIRMs are used to identify areas subject to 

the one and 0.2 percent annual chance 
flooding. Areas subject to two percent 
and ten percent annual chance events 
are not shown on maps; however, water 
surface elevations associated with these 
events are included in the flood source 
profiles contained in the Flood Insurance 
Study Report. 

Table 4.3.1.3-8 shows a range of flood 
recurrence intervals and associated 
probabilities of occurrence. 

 

 Vulnerability Assessment 

Northumberland County is vulnerable to flooding that causes loss of lives, property 
damage, and road closures. Floodwater damages that occur to agricultural, urban, 
and other properties such as roads, bridges, and utilities will ultimately increase with 
increased development in flood-prone lands. For purposes of assessing vulnerability, the 
County focused on community assets that are located in the 1 percent annual chance 
floodplain. While greater and smaller floods are possible, information about the extent 
and depths for this floodplain is available for all municipalities countywide, thus providing 
a consistent basis for analysis.  Flood vulnerability maps for each applicable local 
municipality, showing the 1 percent annual chance flood hazard area and addressable 
structures, and critical facilities and transportation routes within it, are included in 
Appendix D (REDACTED). These maps were created using FEMA Countywide Effective 
digital data. 

Table 4.3.1.3-9 displays the number of addressable structures, parcels, and populations 
intersecting the SFHA in each municipality. The number of vulnerable addressable 
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structures was calculated by overlaying the addressable structures with the SFHA. 
Employing the U.S. Census Bureau’s American Community Survey 5-Year Estimate, the 
estimated population in the SFHA was formulated using the average household size in 
Northumberland County of 2.27 people per housing unit in conjunction with addressed 
structures in the SFHA.  The value of addressed structures located in the SFHA was 
determined by pulling the corresponding Northumberland County Tax Assessment 
building  assessed value from intersecting parcel data.  Northumberland County’s 
assessed values are used for ad valorem taxation purposes only.  They are a market value 
derived from our base year cost tables; Northumberland County currently has a base 
year of 1972.  Current assessed values cannot be considered true market value because 
of the difference between base year and current/actual year. The State provides each 
assessment office with a common level ratio to apply to assessed values in order to 
equate them to a more realistic, market based value. If assessments were used to 
represent loss without applying the common level ratio, totals would be considerably 
skewed away from values that would represent true loss. The common level ratio for 2016-
2017 for Northumberland County is 25.6%; the ratio is used to explain that after all valid 
sales in our county are reviewed and compared against the assessment for the 
corresponding parcel, the average assessment represents 25.6% of what a property 
could possibly sell for on an open market.  For these reasons, we have applied the 
common level ratio in order to produce implied values for estimated building valued 
losses per municipality.  

Overall, 5.5 percent of 
the addressable 
structures and six 
percent of the 
population of the 
County are most at risk 
to the one percent 
annual chance flood 
zone. Milton Borough 
has the highest 
number of structures 
located in the SFHA 
with 737; this equates 
to approximately 27 
percent of all 

structures in that jurisdiction. Other jurisdictions with high numbers of structures in the SFHA 
include West Chillisquaque Township and Mount Carmel Borough. Proportionally, West 
Chillisquaque Township has the highest percentage of structures in the SFHA with 31.7 
percent of all structures in the municipality located in the SFHA. Other jurisdictions with a 
comparatively higher proportion of addressable structures in the SFHA include Milton 
Borough, Snydertown Borough, and Herndon Borough. These jurisdictions also have 
proportionally more populations vulnerable to flooding; approximately one-third of the 
total population of both West Chillisquaque Township and Milton Borough is flood prone. 

Hamilton Underpass, Sunbury 2011 
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The only other 
jurisdictions with over 
ten percent of the 
population at risk to the 
one percent annual 
chance flood zone are 
Snydertown Borough 
and Delaware 
Township. Of all the 
flood-prone 
jurisdictions, Kulpmont 
Borough, Mount 
Carmel Township, East 
Cameron Township, 
Northumberland 
Borough, McEwensville 
Borough, and Sunbury 
City have 
comparatively lower 
structure vulnerability; 
less than 1 percent of 
the total addressable 
structures in those 
jurisdictions are 
located in the SFHA. 
Most of the 
addressable structures 
in Sunbury are 
protected by a levee 
system that, if it were to 
fail, would cause 
widespread flooding in 
that community. For 
more information on 
levee failure, see LEVEE 
FAILURE under Human-
made Hazards in 
Section 4.  Table 
4.3.1.3-10 displays the 
number of critical 
facilities that are 
located in the SFHA by 
jurisdiction according 



RISK ASSESSMENT 
36 

to Northumberland County GIS and Public Safety 
records. Thirty-seven critical facilities are located 
in the SFHA, representing about 7 percent of the 
County’s total critical facilities.  Milton Borough 
has the highest number of flood-prone critical 
facilities with nine; West Chillisquaque Township 
has five flood-prone critical facilities and the 
Borough of Watsontown has four.  Other 
jurisdictions with critical facilities located in the 
SFHA include Coal, Delaware, East Chillisquaque, 
Jackson, Little Mahanoy, Ralpho, Rockefeller, 
Turbot, Upper Augusta Townships, the Cities of 
Shamokin and Sunbury, as well as the Boroughs of 
Northumberland, Riverside and Snydertown. 

 

Additional information on flood vulnerability and 
losses in Northumberland County, including the 
1%-annual chance flood event results derived 
from data provide by the Northumberland 
County GIS Department, the number of parcels 
vulnerable to flood hazards and the assessed 
value of vulnerable parcels, is provided in Section 
4.4 under Potential Loss Estimates. 

As previously described, another pertinent threat 
falling into the flooding category, but presents its 
own various risks is flash flooding.  Please refer to 
APPENDIX H as we identify specific risks and 
locations within each municipality. 
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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. Mudflows, 
mudslides, rockfalls, rockslides, and rock topples are 
all forms of a landslide. Areas that are generally 
prone to landslide hazards include previous 
landslide areas, the bases of steep slopes, the bases 
of drainage channels, developed hillsides, and 
areas recently burned by forest and brush fires 
(Delano and Wilshusen, 2001). 
 

Location and Extent 

Rockfalls, rockslides, block glide, debris slide, earth 
flow, mud flow, and other slope failures usually 
occur in areas of Northumberland County with 
moderate to steep slopes and 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 U.S. Geological Survey (USGS) identifies 
Northumberland County as falling into three distinct 
zones of landslide susceptibility and incidence.  Map 
4.3.1.4-1 shows areas of low, moderate, and high 
landslide susceptibility as determined by the USGS. 
Table 4.3.1.5 shows the number of addressable 
structures and critical facilities vulnerable to 
landslides. The majority of Northumberland County 
has a Combo-High susceptibility to landslides, as all 
jurisdictions have at least land area contained within 
the Combo-High landslide zone.  Small parts of the 
northernmost portion of the County in Delaware, 
Lewis, East Chillisquaque, and West Chillisquaque 
have low susceptibility to landslides. 
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Map 4.3.1.4-1
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Range of Magnitude 

Landslides cause damage to transportation routes, utilities, and buildings and create 
travel delays and other side effects.  Fortunately, deaths and injuries due to landslides are 
rare in Pennsylvania and no deaths have been reported in Northumberland County. 
Almost all of the known deaths due to landslides have occurred when rockfalls or other 
slides along highways have involved vehicles. Storm-induced debris flows are the only 
other type of landslide likely to cause injury and/or death.  As residential and recreational 
development increases on and near steep mountain slopes, the hazard from these rapid 
events will also increase. Most Pennsylvania landslides are moderate to slow moving and 
damage property rather than cause injury to people. 

The Pennsylvania Department of Transportation and large municipalities incur substantial 
costs due to landslide damage, and also extra construction costs for new roads in known 
landslide-prone areas. A 1991 estimate showed an average of $10 million per year is 
spent on landslide repair contracts across the Commonwealth and a similar amount is 
spent on mitigation costs for grading projects (DCNR, 2010).  

A worst-case scenario for a landslide incident in Northumberland County would be for 
debris to slide onto State Route 11, along the Susquehanna River, during peak hours. This 
road has an average annual daily traffic volume of 6,330 to 10,990 vehicles. This could 
result in major backups and possibly traffic accidents. 

 
Past Occurrence 

No comprehensive list of landslide incidents is available at this time, as there is no formal 
reporting system in place in the County or the Commonwealth. Based on anecdotal 
information from the County and municipal officials, minor landslides occur each year, 
typically during periods of heavy rains. These events have caused minor damages and 
personal injuries, but no deaths.  Landslide prone locations in the County include: 

• Route 11 – South of the Montour County line 

• Route 147 – South of Sunbury 

• Route 54 – Between Riverside and Elysburg 

• Route 4012 – East of Sunbury 

 
 
 
 
 
 

 
Future Occurrence 

Based on historical events, landslide events resulting in loss of life and property damage 
are unlikely in Northumberland County.  However, with mixed susceptibility to landslides, 
the probability of landslides occurring in the County is possible. Mismanaged, intense 
development in steeply sloped areas could increase the frequency of occurrence. 

Landslide on St. Rte. 4012, January 2016 
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 Vulnerability Assessment 
With the exception of the areas such as those mentioned in the Past Occurrence Section 
above, communities in Northumberland County are not particularly vulnerable to 
landslides. However, transportation routes throughout the County located at the base or 
crest of cliffs should be considered vulnerable to this hazard. 
In terms of identifying jurisdictions that are vulnerable to landslides, addressable structures 
and critical facilities located in areas rated Combo-High are most at risk to landslides. 
Because the Combo-High zone covers most of the County, every municipality has over 
100 addressable structures vulnerable to landslides, but Coal Township has the highest 
number of vulnerable addressable structures with 4,554.  Sunbury has 48 critical facilities 
vulnerable to landslides. Site-specific conditions such as proximity to steep hills, steep road 
cuts, excavations, run-off channels, and past occurrences of sliding are key to identifying 
individual structures vulnerable to landslides. 
 

RADON EXPOSURE 
 

Radon is a cancer-causing natural radioactive gas that you cannot 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 EPA, radon is estimated to cause about 21,000 
lung cancer deaths per year, second only to smoking as the leading cause of lung 
cancer (EPA 402-R-03-003: EPA Assessment, 2003). 
 

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, Pennsylvania, while it was still under construction and not yet functional, showed 
that readings on a construction worker at the plant frequently exceeded expected 
radiation levels. However, only natural, nonfission-product radioactivity was detected on 
the worker. 

Subsequent testing of the employee’s home in the Reading Prong section of Pennsylvania 
showed extremely high radon levels around 2,500 pCi/L (pico Curies per Liter).  To put this 
amount in perspective, the Environmental Protection Agency (EPA) guidelines state that 
actions should be taken if radon levels exceed 4 pCi/L in a home, and uranium miners 
have a maximum exposure of 67 pCi/L. As a result of this event, the Reading Prong 
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 from 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 
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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 from their parent before decay is generally limited to 
distances of feet or tens of feet. Each county in Pennsylvania is classified as having a low, 
moderate, or high radon hazard potential. 
Northumberland County is classified as having a high hazard, meaning there is a 
predicted indoor radon level greater than 4 pCi/L (see Map 4.3.1.5-1). 
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Map 4.3.1.5-1 
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Three sources of radon in houses are now recognized (shown in Figure 4.3.1.5-1): 

• Radon in soil gas 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. 

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 <0.1 pCi/L), then an appreciable 
fraction of the air may be drawn in from the soil or fractured bedrock through the 
foundation and slab beneath the house, or through cracks and openings for pipes, 
sumps, and similar features (see Figure 4.3.1.5-1). 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. 

The radon concentration of soil gas depends upon a number of soil properties, the 
importance of which is still being evaluated. In general, 10 to 50 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. 
Areas where houses have high levels of radon can be divided into three groups in terms 
of uranium content in rock and soil: 

• Areas of very elevated uranium content (>50 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. 
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• 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 not completely 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 importance of 
carbonate soils is indicated by the fact that radon contents in 93 percent of a 
sample of houses built on limestone-dolomite soils near State College, Centre 
County, exceeded 4 pCi/L, and 21 percent exceeded 20 pCi/L, even though the 
uranium values in the underlying bedrock are all in the normal range of 0.5 to 5 ppm 
uranium. 

 
The second factor listed above is most likely the cause of high radon levels in 
Northumberland County (DCNR, 2007). The majority of Northumberland County has high 
radon level test results. The areas and test results are shown in more detail in table 4.3.1.5-
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 nonsmokers. National estimates show radon 
exposure 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 the air and thus far, there is no 
evidence that children are at greater risk of lung cancer than are adults (EPA, March 
2010). The main hazard is actually from the radon daughter products (218Po, 214Pb, 
214Bi), which may become attached to lung tissue and induce lung cancer by their 
radioactive decay. 
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* 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 

 
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. Table 4.3.1.5-1 shows the relationship between various 
radon levels, probability of lung cancer, comparable risks from other hazards, and action 
thresholds. As is shown in that table, a smoker exposed to radon has a much higher risk of 
lung cancer. 
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The worst-case scenario for radon exposure would be that a large area of tightly sealed 
homes exposed residents to high levels of radon over a prolonged period of time without 
the residents being aware. This worst-case scenario exposure could lead to a large 
number of people with cancer attributed to the radon exposure. 

Past Occurrence  

Current data on abundance and distribution of radon as it affects individual houses in 
Pennsylvania in general and Northumberland County specifically is considered 
incomplete and potentially biased. 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 the 
EPA has estimated that the average indoor concentration in Pennsylvania basements is 
about 7.1 pCi/L, and 3.6 pCi/L on the first floor (PA DEP, 2011). 
The PA DEP Bureau of Radiation Protection provides information for homeowners on how 
to test for radon in their houses.  If a test is reported to the Bureau with 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 number of 
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 Northumberland 
County, 15 zip codes 
had sufficient tests 
reported to the 
Bureau to report 
their findings, which 
are shown in Table 
4.3.1.5-2. 
 
  

Future Occurrence 
Radon exposure is inevitable, given the present soil, geologic, and geomorphic factors in 
Northumberland County. Future occurrence of high radon level hazards can be 
considered highly likely as defined by the Risk Factor Methodology probability criteria 
(see Table 4.4.1-1). 
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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. 
 
 Vulnerability Assessment 
As Table 4.3.1.5-2 shows, houses in Northumberland County, especially in Ralpho and 
Shamokin Townships, which had the highest average levels of radon and in Rush and 
Point Townships and Riverside Borough, which had the highest maximum level, could be 
susceptible to high levels of radon. Smokers can be up to 10 times more vulnerable to 
lung cancer from high levels of radon, depending on the level of radon they are exposed 
to (see Table 4.3.1.5-1). Older houses that have crawl spaces or unfinished basements 
are more vulnerable as well because of the increased exposure to soils that could be 
releasing higher levels of radon gas. Additionally, houses that rely on wells for their water 
may face an additional risk, although this type of exposure is low and rare in Pennsylvania. 

 
Proper testing for radon levels should be completed across Northumberland County, 
especially in the areas of higher incidence levels and for those individuals and households 
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 PA DEP Bureau of Radiation Protection provides short- and long-term tests to 
determine radon levels as well as information on how to mitigate high levels of radon in 
a building. According to the EPA, repairs to houses to protect against radon can cost on 
average the same as regular house repairs (EPA, October 2010). 
 

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 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, but in either case is characteristic in areas of karst topography. 
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 
formations (FEMA, 1997). 
 

Location and Extent 

There are two common causes of subsidence in Northumberland County:  (1) dissolution 
of carbonate rock such as limestone or dolomite and (2) mining activity. In the first case, 
water passing through naturally occurring fractures and bedding planes dissolves 
bedrock, leaving voids below the surface.  Eventually, overburden on top of the voids 
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collapses, leaving surface depressions resulting in karst topography. Characteristic 
structures associated with karst topography include sinkholes, linear depressions, and 
caves. Often, subsurface solution of limestone will not result in the immediate formation 
of karst features. Collapse sometimes occurs only after a large amount of activity, or 
when a heavy burden is placed on the overlying material. Map 4.3.1.6-1 shows the 
distribution of general karst areas in Northumberland County. 

Karst features are defined as pockets of limestone or dolomite bedrock located within 
more stable geological formations that could cause subsidence or sinkholes. The density 
of karst features ranges from 0 to 600 features per square mile, with wide variations in size.  
Fewer karst features have been mapped in existing urban areas; however, this is likely a 
result of development activities that disguise, cover, or fill existing features rather than an 
absence of the features themselves (DCNR, 2003). 

Human activity can also result in 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.  In some cases, construction, land 
grading, or earthmoving activities that cause changes in storm water flow can trigger 
sinkhole events. Subsidence or sinkhole events may occur in the presence of mining 
activity, even in areas where bedrock is not necessarily conducive to their formation.  
Subsurface (i.e., underground) extraction of materials such as oil, gas, coal, metal ores 
(i.e., copper, iron, and zinc), clay, shale, limestone, or water may result in slow- moving or 
abrupt shifts in the ground surface.  See Environmental Hazards in this section for 
information on where these activities occur or have occurred in Northumberland County. 

Sinkholes generally develop where the cover above a mine is thin. Piggott and Eynon 
(1978) indicated that sinkhole development normally occurs where the interval to the 
ground surface is less than three to five times the thickness of the extracted seam, and 
the maximum interval is up to 10 times the thickness of the extracted seam.  There have 
been no documented sinkhole incidents in Northumberland County (DCNR Sinkhole 
Inventory website). 
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Table 4.3.1.6-1 
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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. 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 the 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. The image below 
shows a significant sinkhole that opened next to a heavily traveled state route in Coal 
Township. 

 
Sinkhole along State Route 125 in Coal Township, 2011 

 
Past Occurrence 
 

No subsidence due to dissolution of carbonate rock such as limestone or dolomite has 
occurred or been documented in Northumberland County. Subsidence due to mining 
is discussed later in Section 4 under Environmental Hazards.  
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 Future Occurrence 
 
Based on geological conditions and current mining activity in Northumberland County, 
the annual occurrence of subsidence and sinkhole events in areas of the Commonwealth 
underlain by carbonate rock or where mining occurs is considered unlikely, however they 
cannot be ruled out. 
 
 Vulnerability Assessment 
 
Northumberland County is part of the Anthracite Region. This region is located in the 
Valley and Ridge Province of the Appalachian Mountains. The northeast-trending valleys 
of the Valley and Ridge Province are more desirable than adjacent ridges as sites for 
homes, farms, industry, and transportation routes.  The residual soil in these valleys is 
excellent for agriculture, and in many places, the carbonate rock is a valuable mineral 
resource and is a host rock for some metallic ore deposits. However, these areas are 
where most subsidence events occur. 

Municipal governments determine guidelines for construction in high-subsidence areas.  
A community can reduce its vulnerability to subsidence or sinkholes by implementing 
solutions such as land use controls, insurance programs, subsidence-resistant designs, or 
in the case of mine-related subsidence, conduct selective support or mine filling. If a 
sinkhole occurs on private property, it is normally the responsibility of the property owner 
to initiate repairs. Homeowners’ insurance often does not cover damages attributed to 
sinkholes. Since 1987, sinkhole insurance has been available in Pennsylvania and may 
serve to eliminate the financial burdens placed on the homeowner. 

Careful planning is the least costly and most effective method for reducing vulnerability 
to subsidence hazards. Municipalities could minimize the potential for sinkhole 
development through proper maintenance and updating of water utility lines. Zoning 
laws can also be enacted to regulate development within highly karst areas.  The Surface 
Mining Control and Reclamation Act of 1977 imposes land use controls on active mines. 
This law requires an evaluation of whether subsidence could occur and cause material 
damage or diminution of use of structures or renewable resource lands. If there is 
potential for damage, a plan to prevent or mitigate the damage is required. 

 

TORNADO, WINDSTORM 
 

A windstorm 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. Based on 40 years of tornado history and over 100 years 
of hurricane history, FEMA identifies western and central Pennsylvania as being more 
susceptible to higher winds than eastern Pennsylvania (FEMA, 1997). A tornado is a violent 
windstorm characterized by a twisting, funnel-shaped cloud extending to the ground. 
Tornadoes are most often generated by thunderstorm activity (but sometimes result from 
hurricanes or tropical storms) when cool, dry air intersects and overrides a layer of warm, 
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moist air forcing the warm air to rise rapidly. The damage caused by a tornado is a result 
of high wind velocities and wind-blown debris. According to the National Weather 
Service, tornado wind speeds can range between 30 to more than 300 miles per hour. 
Destruction ranges from minor to catastrophic depending on the intensity, size, and 
duration of the storm. Structures made of light materials such as mobile homes are most 
susceptible to damage. 
 

Location and Extent 

Tornadoes and windstorms can occur throughout Northumberland County, though 
events are usually localized.  However, severe thunderstorms may result in conditions 
favorable to the formation of numerous or long-lived tornadoes. 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, and most likely to occur during the spring and 
early summer months of March through June.  Tornado movement is characterized in two 
ways: direction and speed of spinning winds, and forward movement of the tornado, also 
known as the storm track. 

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 they 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 and windstorms are experienced on a more regional scale. While such 
winds usually accompany tornadoes, straight-line winds are caused by the movement of 
air from areas of higher pressure to areas of lower pressure.  Stronger winds are the result 
of greater differences in pressure. Windstorms are generally defined with sustained wind 
speeds of 40 mph or greater lasting for one hour or longer, or winds of 58 mph or greater 
for any duration. 

 
Range of Magnitude 

Each year, tornadoes account for $1.1 billion in damages and cause over 80 deaths 
nationally (NCAR, 2001). While the extent of tornado damage is usually localized, the 
vortex of extreme wind associated with a tornado can result in some of the most 
destructive forces on Earth. Rotational wind speeds can range from 100 mph to more 
than 250 mph. In addition, the speed of forward motion can range from 0 to 50 mph. 
Therefore, some estimates place the maximum velocity (combination of ground speed, 
wind speed, and upper winds) of tornadoes at about 300 mph.  The damage caused 
by a tornado is a result of the high wind velocity and windblown debris, also 
accompanied by lightning or large hail. The most violent tornadoes have rotating winds 
of 250 miles per hour or more and are capable of causing extreme destruction and 
turning normally harmless objects into deadly missiles. 

Damages and deaths can be especially significant when tornadoes move through 
populated, developed areas. The destruction caused by tornadoes ranges from minor 
to extreme, depending on the intensity, size, and duration of the storm. Typically, 
tornadoes cause the greatest damages to structures of light construction such as 
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mobile homes. The Enhanced Fujita Scale, also known as the EF-Scale, measures 
tornado strength and associated damages. The EF-Scale is an update to the earlier 
Fujita Scale, also known as the F-Scale, which was published in 1971. It classifies U.S. 
tornadoes into six intensity categories, as shown in Table 4.3.1.7-1, based upon the 
estimated maximum winds occurring within the wind vortex. 

Since its implementation by the National Weather Service in 2007, the EF-Scale has 
become the definitive metric for estimating wind speeds within tornadoes based upon 
damage to buildings and structures. F-Scale categories with corresponding EF-Scale 

wind speeds are 
provided in Table 
4.3.1.7- 1, since 
the magnitude of 
previous tornado 
occurrences is 
based on the F-
Scale. 

Map 4.3.1.7-1 
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.  
Northumberland County falls within Zone III, meaning design wind speeds for shelters and 
critical facilities should be able to withstand a three-second gust of up to 200 mph, 
regardless of whether the gust is the result of a tornado, hurricane, tropical storm, or 
windstorm event.  Therefore, these structures should be able to withstand speeds 
experienced in an EF4 tornado. 

The worst-case scenario of a tornado for Northumberland County occurred during a May 
1985 storm that killed six people, injured 60, and destroyed campers, mobile homes, and 
businesses across Lycoming, Union, and Northumberland Counties. NCDC estimated that 
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the total property damage was $25,000,000. Other tornadoes that have occurred in 
Northumberland County have caused significant damage, but have not been as 
devastating as the 1985 incident. 

On April 16, 1993, an F1 tornado occurred in Northumberland County, causing $50,000 in 
damages. As documented by NCDC, three structures sustained damage and several 
large trees were downed. The first building affected was a barn. A section of the roof was 
ripped off and deposited on the downwind side.  Part of the roof to the house on the 
property was peeled back. The next damage occurrence was about 300 yards down the 
road.  A flat roof was completely lifted off a house. Some bricks from the second floor of 
the house were deposited on the lawn.  A garage behind the house had half of the 
second floor almost totally ripped off the structure – with the other half almost untouched. 
A scattering of debris from the house and garage were found all over the yard and up to 
a few hundred yards downwind.  Pieces of the debris, including insulation, were hung up 
in a few trees on the property. 
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Map 4.3.1.7-1
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Since tornado events are typically localized, environmental impacts are rarely 
widespread.  However, where these events occur, severe damage to plant species is 
likely. This includes loss of trees and an increased threat of wildfire in areas where dead 
trees are not removed. Hazardous material facilities should meet design requirements for 
the wind zones identified in Map 4.3.1.7-1 in order to prevent release of hazardous 
materials into the environment. 

 

Past Occurrence 
 

Tornadoes have occurred in all seasons and all regions of Pennsylvania, but the northern, 
western, and southeastern portions of the Commonwealth have been struck more 
frequently. One of the deadliest tornadoes in the Commonwealth occurred during a 
May 1985 storm that killed six people, injured 60, and destroyed campers, mobile homes, 
and businesses across Lycoming, Union, and Northumberland Counties. During this storm, 
multiple injuries and heavy damages were reported.  A list of tornado and high wind 
events that have occurred in Northumberland County between 1953 and 2016 is shown 
in Table 4.3.1.7-2 with an associated Fujita Tornado Scale magnitude. Map 4.3.1.7-2 
follows, showing the annual potential for tornadic events in a given year per 1,000 square 
miles. 
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Table 4.3.1.7-2 
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Map 4.3.1.7-2  
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On December 12, 2000, a strong cold front moved east across Pennsylvania, producing 
wind damage in all Central Pennsylvania counties. Statewide, more than 200,000 
customers were left without power. A 79-year-old woman was killed when a tree fell on 
her mobile home. 

In 2002, the County experienced damaging winds accompanied by a strong cold front. 
This occurred after the frontal passage as winds shifted to the west. Wind speeds were 
estimated to be between 50 and 60 mph. After crossing the central portions of the 
region, the line of showers intensified into a line of convection with lightning and thunder. 
More intense damage was noted with the front as it crossed the eastern portions of the 
region. Damaging winds continued throughout the night. Multiple trees and wires down 
during an approximately nine-hour period were reported. In addition to trees and wires, 
more notable property damage occurred such as when a section of a warehouse in 
Milton, Northumberland County, sustained serious damage. Also in Northumberland 
County, in the Borough of McEwensville, several homes and garages were damaged 
(NCDC). 

A strong cold front swept across Central Pennsylvania during the early morning hours of 
November 13, 2003. Strong winds behind the cold front intensified as low pressure 
deepened north of the region. Reports of trees and wires down were common. Wind 
speeds were in excess of 71 mph. This storm resulted in three fatalities in Centre and Perry 
Counties and caused severe tree and related property damage. 

In 2015, June was the most active month for tornados in recent Northumberland County 
history. Strong storms formed though the county resulting in several different tornados. 
June 8th a short tornado touched down in East Cameron Township just south of Gowen 
City resulting in damage to a house and shed, and winds speeds were calculated at 
approximately 80 MPH. The second tornado occurred on June 30th. The EF1 tornado 
calculated at approximately 100 mph touched down in a rural area South of Riverside 
Northumberland County causing damage to a barn and a vehicle along with several 
tree in that area. 

 

 Future Occurrence 
 
According to the National Weather Service, the Commonwealth of Pennsylvania has an 
annual average of 10 tornadoes with two related deaths. While the chance of being hit 
by a tornado is small, the damage that results when the tornado arrives is devastating. 
The probability of a tornado striking the County is at or just above average compared to 
the rest of the Commonwealth, with 13 occurring since 1950.  Those that have occurred 
were relatively weak and caused little destruction, though there have been notable 
exceptions (described above). 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, and on average one or two 
will strike the County annually as shown in Map 4.3.1.7-3. Overall, though, the probability 



RISK ASSESSMENT 
60 

of future tornado and windstorm events can be considered moderate according to the 
Risk Factor Methodology (see Table 4.4.1-1) 

Map 4.3.1.7-2 
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 Vulnerability Assessment 
 
While the frequency of windstorms and minor tornadoes is expected to remain relatively 
constant, vulnerability increases in more densely developed areas. Since high-wind 
events may affect the entire County, it is important to identify specific critical facilities 
and assets that are most vulnerable to the hazard. 

Due to their lightweight and often 
unanchored design, mobile homes and 
commercial trailers are extremely 
vulnerable to high winds and 
flooding/floatation, and will generally 
sustain much more damage than 
traditional stick framed housing on a 
permanent foundation. While the 
County does not assign a structure type 
to its addressable structure data, the 
County’s parcel data indicates the 
number and location of mobile home 
parcels. While there may be multiple 
mobile homes on a parcel described as 
“Mobile Home,” this gives a general 
indication of the number and location of 
mobile homes. Table 4.3.1.7-4 lists the 
number of mobile homes per 
municipality for all jurisdictions with 
mobile home parcels. The parcel data 
indicates that only 11 jurisdictions 
countywide have mobile home parcels. 
Of the municipalities with mobile home 
parcels, West Chillisquaque Township 
has the most with 480. 

 
WILDFIRE 
 

A wildfire is a raging, uncontrolled fire that spreads rapidly through vegetative fuels, 
exposing and possibly consuming structures. Wildfires often begin unnoticed and can 
spread quickly, creating dense smoke that can be seen for miles. 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. Ninety-eight percent of wildfires in 
Pennsylvania are a direct result of people, often caused by debris burns (PA DCNR, 1999). 
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Coal Township 19
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Location and Extent 

Wildfires take place in less developed or completely undeveloped areas, spreading 
rapidly through vegetative fuels. Any small fire, if not quickly detected and suppressed, 
can get out of control. Because there are many areas throughout Northumberland 
County that are covered by trees, the County is vulnerable to wildfires. The Forest Service 
estimates that Northumberland County has over 150,000 acres of woodland, nearly all of 
which is privately owned. The woodland contains second- and third-growth trees.  
Deciduous trees are the most prevalent type. The most common deciduous species in 
the County are oak and hickory; other common deciduous species found here include 
elm, ash, red maple, aspen, and birch. The most common coniferous species in 
Northumberland County is eastern white pine (Northumberland County Comprehensive 
Plan, 2005). 

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 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.  Although environmental factors can trigger wildfires, 
people are still the leading cause the vast majority of wildfires occurring in the 
Commonwealth.  

 

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. It often destroys property, valuable timber, forage, and 
recreational and scenic values. 

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 to wildfires also 
exposes emergency responders to the risk of motor vehicle accidents and can place 
them in remote areas away from the communities that they are chartered to protect. 

The impact of a severe wildfire can be devastating. The most significant environmental 
impact is the potential for severe erosion, silting of stream beds and reservoirs, and 
flooding due to ground cover loss following a fire event. Wildfires can also have a positive 
environmental impact, in that they burn dead trees, leaves, and grass to allow more 
open spaces for new vegetation to grow and receive sunlight. Another positive effect is 
that a wildfire stimulates the growth of new shoots on trees and shrubs, and its heat can 
open pine cones and other seed pods. 
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Based on information from DCNR, the largest wildfire in Northumberland County occurred 
in Coal Township, burning more than 22 acres. Coal Township has been identified as 
having a high wildfire hazard. 

 

Past Occurrence 

Anecdotal accounts indicate that Northumberland County has had a long history of 
wildfires. From the 1800s until the 1960s, many acres of the County burned yearly. The 
cause of these wildfires was usually either the engine sparks or overheated breaks of 
railroads, coal mining processes, and human negligence.  

More recently, there have been 122 wildfire events reported to the DCNR Bureau of 
Forestry (DCNR- BOF) from 2011 to 2016 as show in Table 4.3.1.8-1 below. While this list does 
not include wildfires that were not reported to DCNR or that were controlled solely by the 
volunteer fire departments in the County, this is the most comprehensive list of wildfire 
occurrences available for Northumberland County. Of all the jurisdictions, Coal Township 
has had the most wildfire events: 36. Map 4.3.1.8-1 shows the spatial origin of where the 
wildfires have occurred. 

 

  



RISK ASSESSMENT 
64 

 

  



NORTHUMBERLAND COUNTY HMP 
65 

Map 4.3.1.8-1 
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Future Occurrence 

Previous events indicate that wildfires will continue to occur annually. Weather conditions 
like drought can increase the likelihood of wildfires occurring. Any fire, without the quick 
response or attention of firefighters, forestry personnel, or visitors to the forest, has the 
potential to become a wildfire. 

The probability of a wildfire occurring in Northumberland County is possible in any given 
year as defined by the Risk Factor Methodology (Section 4.4.1).  However, the likelihood 
of one of those fires attaining significant size and intensity is unpredictable and highly 
dependent on environmental conditions and firefighting response. 

 

 Vulnerability Assessment 
 
The DCNR-BOF has conducted an independent wildfire hazard risk assessment for the 
various municipalities across Northumberland County. Results of that assessment are 
shown in Map 4.3.1.8-2.  The potential for wildfire hazard is based on conditions that affect 
wildfire ignition and/or behavior such as fuel, topography, and local weather. Based on 
this assessment, the majority of the County has a medium vulnerability to wildfires. 
Delaware Township, West Cameron Township, Zerbe Township, Coal Township, Marion 
Heights Borough, Kulpmont Borough, Mount Carmel Borough, Mount Carmel Township, 
and East Cameron Township have a high vulnerability to wildfire hazards. Watsontown 
Borough, Milton Borough, East Chillisquaque Township, Northumberland Borough, 
Riverside Borough, and Snydertown Borough have a low vulnerability to wildfires. 
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Map 4.3.1.8-2 
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WINTER STORM 

Winter storms are a mix of wintry forms of precipitation such as snow, sleet, and freezing 
rain, and are typically accompanied by low temperatures. Nearly every year the 
Commonwealth of Pennsylvania experiences at least one significant winter storm that 
brings heavy and/or blowing snow, low temperatures and considerable accumulation. 
These storms are problematic for both rural and urban residents (utility loss, snow removal, 
mobility issues, etc.) and can lead to hazardous driving conditions on both residential 
and highway corridors.  

 
Location and Extent 

Winter storms are regional events. Every county in the Commonwealth is subject to severe 
winter storms, including Northumberland County. For the most part, Northumberland 
County generally receives the same amount of snowfall throughout, with the exception 
being the most southern tip of the County.  According to the National Weather Service 
and the National Oceanic and Atmospheric Administration (NOAA) data from 1981-
2010, Northumberland County receives on average 31 to 40 inches of snow annually. The 
southwestern tip of the County receives slightly less on average in the range of 21 to 30 
inches of snow annually. 

 

Range of Magnitude 

Winter storms consist of cold temperatures, heavy snow or ice, and sometimes strong 
winds. They begin as low-pressure systems that move through Pennsylvania either 
following the jet stream or developing as extra-tropical cyclonic weather systems over 
the Atlantic Ocean called nor’easters. Due to their regular occurrence, these storms are 
considered hazards only when they result in damage to specific structures or cause 
disruption to traffic, communications, electric power, or other utilities. 

A winter storm can adversely affect roadways, utilities and business activities, and can 
cause frostbite or loss of life. These 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 six inches or more 
in a 12-hour period. 

• Sleet Storm – Significant accumulations of solid pellets that form from the freezing of raindrops or 
partially melted snowflakes, causing slippery surfaces that pose hazards to pedestrians and motorists. 

• Ice Storm – Significant accumulations of rain or drizzle freezing on objects (trees, powerlines, 
roadways, etc.) as it strikes them, causing slippery surfaces and damage from the sheer weight of 
ice accumulation. 

• Blizzard – Wind velocity of 35 miles per hour or more, temperatures below freezing, considerable 
blowing snow with visibility frequently below one-quarter mile lasting over an extended period of 
time.  
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• Severe Blizzard – Wind velocity of 45 miles per hour, temperature of 10 degrees Fahrenheit or lower, 
a high density of blowing snow with visibility frequently measured in feet lasting over an extended 
period of time. 

Any of the above events can result in the following: closing of major or secondary roads, 
particularly in rural locations, stranded motorists, transportation accidents, loss of utility 
services, and depletion of oil heating supplies. Environmental impacts often include 
damage to shrubbery and trees due to heavy snow loading, ice buildup, and/or high 
winds that can break limbs or even bring down large trees. Gradual melting of snow and 
ice provides excellent groundwater recharge. However, high temperatures following a 
heavy snowfall can cause rapid surface water runoff and severe flooding. 

Map 4.3.1.9-1 shows mean annual snowfall of Northumberland County from 1981-2010 
(NOAA, National Weather Service) to be between 30 and 40 inches in all but the 
Southwest corner of the county. Two of the 11 Presidential Disaster and Emergency 
Declarations affecting Northumberland County have been in response to hazard events 
related to winter storms (see Table 4.2-1). 

The worst-case scenario of a winter storm in Northumberland County occurred in March 
1993.  Brutal winds and intense snow were characteristic of the blizzard that brought 
Pittsburgh to a standstill on March 12-13, 1993. The storm closed multiple highways. At 
various times, snowfall rates were two to three inches per hour. In the blizzard's two-day 
period, one-third of the total yearly snowfall for 1993 had fallen. Residents were advised 
to stay off the roads and remain indoors if possible. A Presidential Disaster Declaration 
was issued for the storm. 

 
Image of Sunbury after snowfall accumulation during the Blizzard of 1993 
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Not always the worst storm but sometimes the unexpected storm can be devastating, in 
that it can catch residents and responders off guard. On Saturday, October 29, 2011, 
much of Pennsylvania, including Northumberland County, experienced an early 
snowstorm. Authorities reported the heavy, wet snow downed power lines and trees still 
bearing leaves. More than 250,000 customers in Eastern and Central Pennsylvania 
remained without power — down from a high of more than a half-million — as crews 
worked through the night to restore service and brought in help from other states 
(Associated Press). 

The most recent event was Winter Storm 
Stella, which was rated a category 3 
storm on the Northeast Snowfall Impact 
Scale released by NOAA. Stella began 
to hit Pennsylvania in the late hours of 
March 13, 2017. The storm blanketed 
most of Pennsylvania in snow overnight, 
with Central Pennsylvania counting 
more than 1 foot of snow by 8 a.m. (Penn 
Live, March 14, 2017). Northumberland 
County residents reported an average 
of 23 inches of snow once the storm had 
subsided.  

 

  
Coal Township, March 14, 2017 
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Map 4.3.1.9-1
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Past Occurrence 

Northumberland County and the 
Commonwealth of Pennsylvania have a long 
history of severe winter weather. Significant 
winter storm events that have affected 
Northumberland County since 1994 are listed to 
the left. The NCDC data on past occurrence for 
winter storm events since 1994 is the only 
comprehensive list of data available for the 
County, aside from information from past 
disaster declarations. 

In the winter of 1993-1994, the Commonwealth 
was hit by a series of protracted winter storms. 
The severity and nature of these storms, 
combined with accompanying record-
breaking frigid temperatures, posed a major 
threat to the lives, safety, and well-being of 
Commonwealth residents and caused major 
disruptions to the activities of schools, 
businesses, hospitals, and nursing homes. 

One of these devastating winter storms 
occurred in early January 1994, with record 
snowfall depths in many areas of the 
Commonwealth, strong winds, and 
sleet/freezing rains. Numerous storm- related 
power outages were reported and as many as 
600,000 residents were without electricity, in 
some cases for several days at a time.  A 
ravaging ice storm followed that closed major 
arterial roads and downed trees and power 
lines. Utility crews from a five-state area were 
called to assist in power restoration repairs. 
Officials from PPL Corporation stated that this 
was the worst winter storm in the history of the 
company; related damage-repair costs 
exceeded $5,000,000. 

Serious power supply shortages continued 
through mid-January because of record cold 
temperatures in many places, causing 
sporadic power generation outages across the 
Commonwealth. The entire Pennsylvania-New 
Jersey-Maryland grid and its partners in the 
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District of Columbia, New York, and Virginia experienced 15- to 30-minute rolling 
blackouts, threatening the lives of people and the safety of buildings.  Power and fuel 
shortages affecting Pennsylvania and the East Coast power grid system required the 
governor to recommend power conservation measures be taken by all commercial, 
residential, and industrial power consumers.  

The record cold conditions resulted in numerous water-main breaks and interruptions of 
service to thousands of municipal and city water customers throughout the 
Commonwealth.  Additionally, the extreme cold in conjunction with accumulations of 
frozen precipitation resulted in acute shortages of road salt. As a result, trucks were 
dispatched to haul salt from New York to expedite deliveries to Pennsylvania Department 
of Transportation storage sites. 

 

 Future Occurrence 
 
Winter storms are a regular, annual occurrence in Northumberland County and should be 
considered highly likely as defined by the Risk Factor Methodology (Section 4.4). The 
table below shows the probability of receiving measureable snowfall by month in 
Northumberland County. These probabilities are based on data collected over the last 
10 years for Bear Gap and Sunbury and 5.5 years for Mount Carmel. 
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Vulnerability Assessment 
 
Based on the available information, all communities in Northumberland County are 
essentially equally vulnerable to the direct impacts of winter storms. Residents of the 
mountainous areas of the County may be more susceptible, especially when emergency 
medical assistance is required. In addition, some rural areas of the County are 
susceptible to isolation caused by winter storms, including Herndon Borough, 
McEwensville Borough, Turbotville Borough, Snydertown Borough, and Washington 
Township. These areas have heavily wooded, private developments that make 
emergency response difficult when roadways are blocked by downed trees and wires. 

Due to the frequency of winter storms, strategies have been developed to respond to 
these events. Snow removal and utility repair equipment is available to respond to 
typical events. The use of auxiliary heat and power supplies such as wood-burning stoves, 
kerosene heaters, and gasoline-power generators reduces the vulnerability of residents 
to extreme cold temperatures commonly associated with winter storms. People residing 
in structures lacking adequate equipment to protect against cold temperatures or 
significant snow and ice are more vulnerable to winter storm events. 

Even for communities that are prepared to respond to winter storms, severe events 
involving snow accumulations that exceed six or more inches in a 12-hour period can 
cause a large number of traffic accidents, cause motorists to be stranded due to snow 
drifts, interrupt power supply and communications, and cause failure inadequately 
designed and/or maintained roof systems. 

Northumberland County does have a large number of older structures. The 2015 American 
Community Survey Estimate reported that about 67 percent of the housing units in 
Northumberland County were built before 1970. Just 13 percent of the housing units in 
Northumberland County were completed after 1990. Municipalities with concentrations 
of units completed before 1950 include Coal Township (77.1 percent), East Cameron 
Township (50.2 percent), Mount Carmel Township (42.7), Shamokin City (78.2 percent), 
and Zerbe Township (79.4 percent).  These municipalities with older building structures 
may be more vulnerable to snowstorms because the older roofs may not be able to 
handle a significant snow load. 
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Human-made Hazards 

 

DAM FAILURE 
Due to sensitivity issues, the Dam Failure profile has been redacted. 

 

 ENVIRONMENTAL HAZARDS 
Northumberland County primarily experiences two kinds of environmental hazards: 
hazardous material releases and coal mining incidents. Hazardous material releases can 
occur at facilities or along transportation routes.  These releases can result in injury and 
death and contaminate air, water, and soils. Activities associated with coal mines can 
cause fires or explosions, lead to ground failure or subsidence, and pollute streams and 
drinking water. 

 Location and Extent 

A. Hazardous Materials Releases 

Hazardous materials fall into several categories such as flammable and 
combustible materials, compressed gases, explosive and blasting agents, 
radioactive materials, oxidizing materials, poisons, and corrosive liquids.  
Hazardous materials incidents are generally unintentional and associated 
with transportation accidents or accidents at fixed facilities. However, 
hazardous materials can be released as a criminal or terrorist act. Any 
release can result in injury and death and may contaminate air, water, 
and/or soils. 

 
Facilities that use, manufacture, or store hazardous materials in Pennsylvania 
must comply with both Title III 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 III facilities; these plans cover the location and extent of hazardous 
materials; establish evacuation plans, response procedures, and methods 
to reduce the magnitude of a materials release; and establish methods and 
schedules for training and exercises. 
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Because SARA Title III facilities are covered under their own unique planning 
process and are continually evaluated through the LEPC, this HMP will focus 
on the Environmental Protection Agency-identified hazardous materials 
sites known collectively as Toxic Release Inventory (TRI) sites. This dataset, 
publicly available at http://www.epa.gov/enviro/geo_data.html, includes 
a number of materials facilities: 

• Superfund National Priorities List (NPL) sites 

• RCRAInfo (EPA and state treatment, storage, disposal) facilities TRI system sites 
• Integrated Compliance Information System (ICIS) and Permit Compliance System 

(PCS) - National Pollutant Discharge Elimination System (NPDES) Majors 

• RCRAInfo - Large Quantity Generators (LQGs) 

• Air Facility System (AFS) - Major discharges of air pollutants RCRAInfo - Corrective 
Actions 

• Risk Management Plan 

• Section Seven Tracking System Sites (Pesticides) ACRES - Brownfields Properties 

Using this dataset will help to provide a more complete picture of the risk of 
hazardous materials releases in the County. Northumberland County has 10 
EPA-identified Toxic Release Inventory sites throughout the County as 
shown in Map 4.3.2.2-1. Several of these facilities are located in close 
proximity to population centers that could be affected should a major 
accident or spill occur.  Table 4.3.2.2-1 provides the complete list of TRI 
facilities and parent company, their jurisdiction, industry served and 
chemicals released. 
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Map 4.3.2.2-1 
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Transportation of hazardous materials on highways involves tanker trucks or 
trailers. Unsurprisingly, large trucks are responsible for the greatest number 
of hazardous material release incidents. Hazardous material releases from 
rail transport are also of concern due to collisions and derailments that result 
in large spills. 
 
Northumberland County has a road and railway network that may pose a 
risk for hazardous material incidents. These networks transport hazardous 
materials daily, especially on the most traveled routes in the County: 
Interstate 80, Interstate 180, U.S. Route 11, PA Route 61, and PA Route 147. 
These major roads pass through the more populous areas. Similarly, rail lines 
pass through cities and boroughs and along major waterways where larger 
numbers of people could be vulnerable should a serious accident occur in 
these places. These major transportation routes are also shown on Map 
4.3.2.2-1. 

B. Coal Mining Incidents 

Coal mining has historically been and continues to be a major industry in 
Pennsylvania. In Northumberland County, the southeastern part of the 
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County is underlain with the middle anthracite field of Pennsylvania. The 
jurisdictions located on top of this coal field in whole or in part include Coal 
Township, East Cameron Township, Kulpmont Borough, Little Mahanoy 
Township, Marion Heights Borough, Mount Carmel Borough, Mount Carmel 
Township, City of Shamokin, West Cameron Township, and Zerbe Township. 

 
Map 4.3.2.2-2 shows the location of the 35 active coal mining operations in 
the County, including deep mines, surface mines, coal refuse production 
facilities, and mineral processing facilities that process coal. These coal 
mining operations are primarily located in the jurisdictions listed above, but 
there are also coal mining operations in Rockefeller, Ralpho, and Shamokin 
Townships. Hazards related to these coal mining operations include mine-
related subsidence, groundwater and surface water contamination, coal 
slurry impoundments, and waste piles. 
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Map 4.3.2.2-2 
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Range of Magnitude 

A. Hazardous Material Release 

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 wastes. Such releases can 
affect nearby populations and contaminate critical or sensitive 
environmental areas. 

With a 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 a hazardous 
material release, include the following: 

• Weather conditions - Affect how the hazard occurs and develops 
• Micro-meteorological effects of buildings and terrain - Alters dispersion of 

hazardous materials 
• Noncompliance 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 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 with 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 worst-case scenario for a hazardous material release occurred on 
August 2, 2007. During this event, human error caused Merck & Company 
to release 20 tons of ethylene glycol, a form of antifreeze, into the 
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Susquehanna River from the company’s Riverside site. Northumberland 
County officials and PEMA were not notified about the spill until two hours 
later. Then, later that same day, an additional eleven tons of ethylene 
glycol were released. According to a lawsuit brought by the EPA, Merck 
did not properly notify the EPA of the spill and agreed to pay a $1.5 million 
civil fine to settle the charges. While the exact environmental impacts of the 
event are unknown, the EPA stated that the spills “had a reasonable 
likelihood of adversely affecting heath or the environment and could have 
been prevented” (Daily Item, 2011). 

B. Coal Mining Incidents 

Coal mining is limited to the southeastern portion of the County, but the 
anthracite coal field covers approximately 35,380 acres. The primary 
environmental impacts of coal mining include mine-related subsidence, 
underground mine fire, stream contamination from mine drainage, 
modification of vegetation, and elevation changes. Beyond the 
environmental impacts, there are occupational hazards associated with 
coal mining, including loss of life from mine collapse, entrapment, gases, 
inundation, explosion, fire, equipment malfunction, or drowning. These 
occupational hazards are of particular concern in Northumberland County, 
as the coal fields there are still deep mined. 

 
The worst-case scenario of a coal mining incident in Northumberland 
County would be if the Centralia Mine Fire, currently burning in adjacent 
Columbia County, were to spread to the coal mines under Mount Carmel. 
The Centralia fire began in May 1962, when a trash fire initiated an 
underground mine fire that continues to burn. The mine fire continually leaks 
toxic carbon monoxide gases, and sinkholes threaten remaining structures. 
The U.S. government decided to step in and purchase the property and 
demolish the homes resting on unsteady ground. Additionally, the fire 
caused the buckling of pavement of PA Route 54/PA Route 61; the road 
had to be re-routed to bypass the Borough entirely. The extensive 
underground network of mine tunnels and close proximity of Centralia (less 
than three miles separate the jurisdictions) could provide the mine fire with 
an avenue toward Mount Carmel. 

 Past Occurrence 

A. Hazardous Materials Release 

With some exceptions, the majority of incidents over the years have involved 
petroleum product spills along the highways or leaks from a fixed source. 
Most of these are the result of collisions or leaks and have limited impact on 
people and the environment. The number of hazardous materials being 
produced, stored, and transported continues to increase each year in 
Pennsylvania. Cumulatively, EPA TRI records indicate that there have been 
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a total of 51,392,141 pounds of chemicals released from fixed sites in 
Northumberland County between 1987 and 2008 (PEMA, 2010). 

With respect to pipeline infrastructure hazards, two known accidents have 
been reported along the Sunoco liquid gas pipeline in Coal Township, as 
identified by NPMS and the U.S. DOT. These spills resulted in over 1,500 barrels 
of liquid gas and $4,000,000 in property damage in addition to the detriment 
on the environment in the vicinity of these unfortunate events.  

 
Table 4.3.2.2-1 displays all 
hazardous material events 
reported to PEMA’s WebEOC. 
The WebEOC system is 
PEMA’s incident reporting 
system; the system was 
instituted in 2010, so data is 
only available for 2010 and 
2011 at this time. Only 
jurisdictions that had 
hazardous material releases 
are included in this table. 

B. Coal Mining Incidents 

Because the coal mining 
industry in Pennsylvania 
peaked in 1917, coal mining 
incidents were far more 
common in the late 1800s 
and early 1900s than they are 
now. In fact, from 1978 to 
2008, there have been 21 
fatal injuries in all anthracite 
mines nationwide. In 
Pennsylvania, since 1970 
there have been no coal 
mine incidents in 
Pennsylvania with five or 
more fatalities, according to 
the U.S. Mine Safety and Health Administration. Table 4.3.2.2-3 lists the 
historical coal mine disasters occurring in Northumberland County. 

 
In addition to these coal mining accidents, acid mine drainage has been 
an issue in Northumberland County, especially in the Shamokin Creek Basin. 
According to a USGS report monitoring the effects of abandoned coal 
mine drainage from 1999 to 2001, contaminated runoff and discharge from 
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abandoned anthracite mines degraded the aquatic ecosystem and water 
quality of the stream from the mine to the mouth of the Shamokin Creek. 

 

Future Occurrence 

Overall, for both types of environmental hazards, the probability of future 
occurrence is possible, according to the Risk Factor Methodology 
probability criteria (see Table 4.4.1-1). The following sections discuss any 
unique factors that may impact the future occurrence of each type of 
environmental hazard. 

A. Hazardous Materials Release 

While incidents involving hazardous materials releases have occurred in 
Northumberland 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. Population growth, especially in areas close 
to transportation routes, can expose more people to these hazards if a 
release incident occurs. The transport, storage, and handling of hazardous 
materials are increasing nationwide and with this is the potential for an 
increase in accidents. However, in PEMA’s Hazardous Material Emergency 
Planning and Response Act Annual Report (2008), PEMA rates the chemical 
facility threat and transportation facility threat of hazardous material 
releases for each county. Northumberland County has a high chemical 
facility rating and a moderate transportation threat rating, meaning that a 
hazardous materials release is more likely to come from a fixed facility than 
a transportation event. 
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According to NPMS (National Pipeline Mapping System) which is managed 
by the US Department of Transportation, Northumberland County, as of 2016 
has 56.2 miles of active pipeline.  22.41 miles of gas transmission pipeline 
operated by UGI Utilities, Inc and 34.21 miles of hazardous liquid pipeline 
operated by Sunoco Logistics currently function within the county limits.  The 
amount of gas transmission will increase in the near future with the Sunbury 
gas pipeline (approx. 8.3 miles) and Expansion of the Atlantic Sunrise Project 
pipeline (approx. 9 miles) as shown in Map 4.3.2.2-3 below.  These high 
volume pipelines will be delivering compressed natural gas from the gas 
fields to our north in the portion of the Marcellus Shale formation actively 
being extracted.  This expanding infrastructure and the volatility that it 
possesses should be included into the HMP accordingly.  
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Map 4.3.2.2-3 
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B. Coal Mining Incidents 

While many coal mining incidents have occurred in Northumberland 
County in the past, the mining industry has overall improved its safety 
through state and federal oversight, especially through the U.S. Mine Safety 
and Health Administration and PA DEP’s Active and Abandoned Mine 
Operations. As a result, the chance of coal mining incidents is likely to 
stabilize or even decrease in the future. However, with 35 coal mining 
operations still active in Northumberland County, this hazard will continue 
to be present in the County. 

Vulnerability Assessment 

A. Hazardous Materials Release 

There are approximately six miles of Interstate 80 that cross east to west 
through Northumberland County and 17 miles of Interstate 180/PA Route 
147 in the County. Interstate 80 is a major route that traverses the 
Commonwealth of Pennsylvania and crosses into New Jersey on the east 
and Ohio on the west side. Interstate 180/PA Route 147 traverses the eastern 
portion of the County from Northumberland Borough to the 
Northumberland County-Lycoming County line. Various materials and 
substances are transported over both of these roads, so they are vulnerable 
corridors for hazardous waste accidents. 

Jurisdictions that are home to one or more of the TRI facilities should be 
considered vulnerable to hazardous materials releases from fixed facilities. 
Table 4.3.2.2-4 illustrates the number of TRI sites by municipality in 
Northumberland County, along with the number of addressable structures 
and critical facilities that can be considered vulnerable to a hazardous 
materials release from a fixed facility. 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. Shamokin City, 
Sunbury City, and Coal Township have the most addressable structures and 
critical facilities vulnerable to hazardous material releases, with over 4,000 
vulnerable structures and over 20 vulnerable critical facilities in each 
municipality. In total, 28 of the 36 jurisdictions in Northumberland County 
have some addressable structures within 1.5 miles of a fixed hazardous 
materials facility. 
 
Jurisdictions without fixed hazardous materials facilities in general do not 
have vulnerable structures or critical facilities. However, it is important to 
note that even if a jurisdiction houses no hazardous materials sites, it may 
be vulnerable to a release event occurring in an adjacent municipality. This 
is the case in Kulpmont Borough, Turbot Township, Marion Heights Borough, 
Shamokin Township, Jackson Township, McEwensville Borough, Snydertown 
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Borough, Jordan Township, Lower Augusta Township, Rush Township, and 
East Chillisquaque Township. There is an added concern in Northumberland 

County because so many of the hazardous materials facilities are located 
in close proximity to the Susquehanna River; a release into the river has the 
potential to impact not only Northumberland County residents but also 

M
U
M
IC
IP
A
LI
TY

N
U
M
B
ER
 O
F 
TR

I 
FA

C
IL
IT
IE
S

TO
T
A
L 

A
D
D
R
ES
SA

B
LE
 

ST
R
U
C
T
U
R
ES
 

W
IT
H
IN
 1
.5
‐M

IL
E

B
U
FF
ER
 O
F 

H
A
ZA

R
D
O
U
S 

M
A
T
ER
IA
L 
SI
TE
S

TO
T
A
L 
C
R
IT
IC
A
L 

FA
C
IL
IT
IE
S 
W
IT
H
IN
 

1
.5
‐M

IL
E

B
U
FF
ER
 O
F 

H
A
ZA

R
D
O
U
S 

M
A
T
ER
IA
L 
SI
TE
S

Coal Township 0 0 0

Delaware Township 2 221 4

East Cameron Township 0 0 0

East Chill isquaque Township 0 2 0

Herndon Borough 0 0 0

Jackson Township 0 0 0

Jordan Township 0 0 0

Kulpmont Borough 0 822 10

Lewis Township 0 3 0

Little Mahanoy Township 0 0 0

Lower Augusta Township 0 0 0

Lower Mahanoy Township 0 0 0

Marion Heights Borough 0 365 3

McEwensvil le Borough 0 137 1

Milton Borough 3 2817 28

Mount Carmel Borough 0 0 0

Mount Carmel Township 2 1051 17

Northumberland Borough 1 1716 24

Point Township 0 624 5

Ralpho Township 0 0 0

Riverside Borough 1 532 10

Rockefeller Township 0 73 1

Rush Township 0 8 0

Shamokin City 0 2027 17

Shamokin Township 0 36 2

Snydertown Borough 0 53 0

Sunbury City 0 751 9

Turbot Township 0 472 4

Turbotvil le Borough 0 0 0

Upper Augusta Township 1 291 5

Upper Mahanoy Township 0 0 0

Washington Township 0 0 0

Watsontown Borough 0 233 2

West Cameron Township 0 0 0

West Chill isquaque Township 0 602 5

Zerbe Township 0 0 0

TOTAL 10 12836 147 Ta
b
le
 4
.3
.2
.2
‐4
: 
 A
d
d
re
ss
ab

le
 S
tr
u
ct
u
re
s 
an

d
 C
ri
ti
ca
l 
Fa
ci
li
ti
e
s 
V
u
ln
e
ra
b
le
 t
o
 F
ix
e
d
‐F
ac
il
it
y 
H
az
ar
d
o
u
s 
M
at
e
ri
al
 R
e
le
as
e
s



NORTHUMBERLAND COUNTY HMP 
89 

those in neighboring Union and Snyder Counties and in downstream 
communities. 

 
 

B. Coal Mining Incidents 
Structures vulnerable to coal 
mining incidents are 
vulnerable not only to mine-
related subsidence but also 
all of the impacts described 
in this topical section. Table 
4.3.2.2-5 shows the number of 
addressable structures and 
critical facilities within coal 
deposit areas in 
Northumberland County. 
With the limited spatial extent 
of the coal deposits in the 
County, there are 10 
communities vulnerable to 
coal mining: Coal Township, 
East Cameron Township, 
Kulpmont Borough, Little 
Mahanoy Township, Marion 
Heights Borough, Mount 
Carmel Borough, Mount 
Carmel Township, Shamokin 
City, West Cameron 
Township, and Zerbe 
Township. Of these 
communities, the most 
densely populated – 
Shamokin City – has the 
highest number of 
addressable structures and 
critical facilities vulnerable to 
coal mining incidents, with 
4,183 vulnerable structures and 36 vulnerable critical facilities. 

Floodplain management practices are important for areas where mining has occurred 
within close proximity to watercourses and associated flat-lying areas. Surface water 
may permeate into areas that still have open fractures. The build-up of surface water in 
fractures could lead to unexpected flood events. Also, surface water that enters into the 
fractures could mix with potential chemicals within rock strata and be flushed out and 
return to the groundwater system. 
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Coal Township 3919 38

Delaware Township 0 0

East Cameron Township 2 1

East Chill isquaque Township 0 0

Herndon Borough 0 0

Jackson Township 0 0

Jordan Township 0 0

Kulpmont Borough 1453 14

Lewis Township 0 0

Little Mahanoy Township 2 0

Lower Augusta Township 0 0

Lower Mahanoy Township 0 0

Marion Heights Borough 365 3

McEwensville Borough 0 0

Milton Borough 0 0

Mount Carmel Borough 3531 25

Mount Carmel Township 1452 23

Northumberland Borough 0 0

Point Township 0 0
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Shamokin City 4183 36
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Areas of the County that have underlying mines are subject to subsidence and constitute 
a potential threat to people living in those areas. It is hard to estimate the number of 
people and properties vulnerable to a hazardous mining or other subsidence incident 
because of poor records where the mine shafts were located, the depth of the shafts, 
and the size of the these shafts. 

 

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 (Interagency 
Levee Policy Review Committee, 2006). 

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. 

 Location and Extent 

Levee failures, like dam failures, have the potential to place large numbers of people and 
properties at risk. Unlike dams, levees are built parallel to a river or another body of water 
to protect the population and structures behind it from risks of casualty or damage during 
flooding events (FEMA, 2008). Levees do not serve a purpose beyond flood protection, 
unlike dams that can serve to store water or generate energy in addition to protect areas 
from flooding. 

Levee failures can be caused by a number of factors, and they can cause catastrophic 
effects. Damage to the area beyond a levee if it fails could be more significant than if 
the levee was not present (FEMA, 2008). Levees are designed to provide a specific level 
of protection, so flooding events could overtop the levees if these events exceeded the 
levee specifications. Additionally, levees can also fail if they are allowed to decay or 
deteriorate, so regular maintenance of levees is critical. 

The Sunbury Project was authorized in 1936 in response to a major flood during the same 
year. The levee system is located along the east bank of the Susquehanna River and on 
the northeast bank of Shamokin Creek, protecting the City of Sunbury. The Shamokin 
Creek section was completed in 1948, the Upper Susquehanna River section finished in 
1949, and the Lower Susquehanna River section operational in 1951. The levee system is 
owned by the City of Sunbury and is approximately 26,100 feet total in length, consisting 
of 12,100 feet of concrete floodwall and 14,000 feet of earth levee. 

These levees were identified by compiling data taken from preliminary and final FIRMs 
and from the 

U.S. Army Corps of Engineers (FEMA R3, 2010). According to the FEMA Midterm Levee 
Inventory dated November 2011, the levee in the Sunbury Project is certified to protect 
against the 1 percent annual chance flood hazard event (FEMA R3, 2010). More details 
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about the location of the levee are listed in Table 4.3.2.3-1. The levee system can be 
seen in Figure 4.3.2.3-1. 
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City of Sunbury

Susquehanna River Levee 

(Right Bank, Downstream) and 

Shamokin Creek (Left Bank, 

Upstream)

Susquehanna River and 

Shamokin Creek

Lower 

Susquehanna

Table 4.3.2.3‐1:  Levees in Northumberland County
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Figure 4.3.2.3-1 
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 Range of Magnitude 

A levee failure or breach causes flooding in landward areas adjacent to the structure. 
The failure of a levee or other flood protection structure could be devastating, 
depending on the level of flooding for which the structure is designed and the amount 
of landward development present.  Large volumes of water may be moving at high 
velocities, potentially causing severe damage to buildings, infrastructure, trees, and 
other large objects. 

The environmental impacts of a levee failure result in significant water quality and debris 
disposal issues. Floodwaters will back up sanitary sewer systems and inundate 
wastewater treatment plants, causing raw sewage to contaminate residential and 
commercial buildings and the flooding waterway. The contents of unsecured containers 
of oil, fertilizers, pesticides, and other chemicals get added to floodwaters.  Hazardous 
materials may be released and distributed widely across the floodplain. 

Water supplies and wastewater treatment could be off-line for weeks. After the 
floodwaters subside, contaminated and flood-damaged building materials and 
contents must be properly disposed. 

Contaminated sediment must be removed from buildings, yards, and properties. In 
addition, severe erosion is likely, which can impact local ecosystems. 

Levee failures are generally worse when they occur abruptly with little warning and result 
in deep, fast-moving water through highly developed areas. The levee in 
Northumberland County is located in one of the densest, highly populated areas of the 
County; this concern is real for many residents of Sunbury City. Fortunately, the levee 
held during Tropical Storm Lee in 2011. The worst-case scenario for levee failure in 
Northumberland County would be if the Susquehanna River section of the levee failed 
and the Sunbury Sewage Treatment Plant were to flood. In this scenario, not only would 
there be flooding in the areas behind the levee, but there would also likely be a 
temporary shutdown of the sewer treatment facility and thus, a reduction of access to 
clean water. 

 Past Occurrence 

To date, there have been no known levee failures in Northumberland County.  

 Future Occurrence 

Similarly to dam failures, given certain circumstances, levee failures can occur at any 
time. Given the proximity of the levee system to the Susquehanna River, a major 
waterway subject to flooding, the City of Sunbury will continue to rely on the protection 
provided by the levee in the future. However, the probability of future occurrence can 
be reduced through proper design, construction, and maintenance measures. Most 
levees are designed to meet a specified level of flooding. While FEMA focuses on 
mapping levees that will reduce the risk of a 1 percent annual chance flood, other levees 
may be designed to protect against smaller or larger floods. Design specifications 
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provide information on the percent annual chance flood a structure is expected to 
withstand, provided that it has been adequately constructed and maintained; the 
Midterm Levee Inventory indicates that the Sunbury levee system is expected to 
withstand a 1 percent annual chance flood event. If the levee system in 
Northumberland County is properly maintained, the future occurrence of levee failure 
will continue to be considered unlikely as defined by the Risk Factor Methodology 
probability criteria (see Table 4.4.1-1). 

 Vulnerability Assessment 

As a levee system 
that protects 
against the 1 
percent annual 
chance flood, 
the Sunbury 
system has a 
defined levee-
protected area 
on the DFIRM 
maps for Sunbury 
City and Upper 
Augusta 
Township. 

Table 4.3.2.3-2 lists the number of critical facilities and addressable structures in the levee-
protected area. There are vulnerable addressable structures in only two jurisdictions: the 
City of Sunbury and Upper Augusta Township. Approximately 75 percent of all 
addressable structures and 81 percent of critical facilities in Sunbury are located within 
the levee-protected area, making them the most vulnerable to a levee failure. In 
contrast, the 28 addressable structures in the levee-protected area in Upper Augusta 
Township represent only 2 percent of that municipality’s addressable structures. 

 

 

OPIOIDS 
Opioids are prescribed for legitimate pain management, however, users can seek 
stronger and stronger doses to treat the same pain level as their bodies become 
accustomed to dosages. Physical addictions, a constant mental obsession with the 
sensations produced buy these medication, can lead individuals to seek out alternative 
methods for obtaining additional doses or alternate, possibly stronger, medications. The 
Pain & Policy Studies Group at the University of Wisconsin publishes global consumption 
data, provided by the International Narcotics Control Board, for six principal opioids 
being used as pain management. In 2015 it is reported that the United States consumes 

M
U
N
IC
IP
A
LI
TY

LE
V
EE
 A
N
D
 F
LO

O
D
 

SO
U
R
C
E

N
U
M
B
ER
 O
F 

C
R
IT
IC
A
L 
FA

CI
LI
TI
ES
 

W
IT
H
IN
 L
EV

E
E 

P
R
O
T
EC
TE
D
 A
R
EA

N
U
M
B
ER
 O
F 

ST
R
U
C
T
U
R
ES
 

W
IT
H
IN
 L
EV

E
E 

P
R
O
T
EC
TE
D
 A
R
EA

City of Sunbury
Sunbury Levee, Susquehanna 

River and Shamokin Creek
39 3236

Upper Augusta 

Township

Sunbury Levee, Susquehanna 

River and Shamokin Creek
0 28

Table 4.3.2.3‐2:  Critical Facilities and Addressable Structres protected by Levee      
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677.7693 mg/capita. The United States is home to only 5% of the global population but 
consumes approximately 80% of the global opioid supply (Gusovsky, CNN, 2016). 

Deaths attributed to opioid related overdoses, as well as criminal activity related to resale 
and misuse of opioids, are reaching their highest levels in the 21st century. A growing need 
for public awareness, education and treatment have caused many U.S. citizens to rely 
on their legislature for help. 

In 2016 the Commonwealth of Pennsylvania released their own report with regard to 
combatting its rising opioid epidemic. The report stated that Pennsylvania now leads the 
nation in drug overdoses among men aged 12 to 25 (House Majority Policy Committee, 
2016). Opioids in particular are the focus of many reports and studies in the 
Commonwealth because of the variety that are currently available through prescriptions 
and because of their addictive qualities.  

It was also in 2016 that President Obama signed into law the Comprehensive Addiction 
and Recovery Act. This is the first major federal addiction legislation in 40 years and the 
most comprehensive effort undertaken to address the opioid epidemic, encompassing 
all six pillars necessary for such a coordinated response – prevention, treatment, recovery, 
law enforcement, criminal justice reform, and overdose reversal (CADCA, 2016). 

 Location and Extent 

Because physical addiction can happen to any person who takes opioids, there is no 
way to say this is a hazard specifically contained to urban areas, although the rate of 
emergency responses for criminal activity involving controlled substances and overdoses 
involving controlled substances are higher in the more densely populated areas of 
Northumberland County.  

 Range of Magnitude 

The heroin/opioid epidemic is complex in that it is a medical issue, a law enforcement 
issue, a community health issue and a societal issues (Project Bald Eagle, 2016). Opioid 
addiction can manifest in any population; there is no age group, ethnicity or cultural 
faction that can say it is unaffected by this “epidemic”. This trend also speaks to criminal 
activity; there is no stereotypical community that is any more affected than others by 
crime related to illegal use or vending of opioids. Overdose and fatality statistics echo 
this widespread problem.  
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Past Occurrence 

Northumberland County 
dispatches emergency 
services for 27 of its central 
and southern municipalities, 
Union County still dispatches 
to the other nine northern 
municipalities. Data was 
analyzed for 
Northumberland County’s 
response jurisdiction only.  
The number of incidences 
involving drug 
use/possession spiked from 
65 in 2012 to 98 in 2013 and 
have remained consistently 
high from 2013 to 2016. The 
number of incidences 
involving overdose was 131 
in 2012, but in 2016 there 
were 160.  

 Future Occurrence 

When just considering the data for the first five months of 2017, 47 incidences involving 
drug use/possession and 80 incidences involving overdoes, projected totals for the year 
end would be higher than any in the past six years.  

 Vulnerability Analysis 

Weighing these statistics with state and national statistics has made apparent to the 
Planning Team the need for Northumberland County to call problems related to opioids 
an actionable hazard. This section is being added as an introductory representation, with 
hopes that in future HMP updates there will be more enhanced data and specific, as well 
as successful, mitigation actions. However, at this time the proof exists that there is a need 
to create awareness and provide education to Northumberland County residents. State 
Representatives Lynda Schlegel Culver and Kurt Masser have been hosting Drug and 
Alcohol Community and Parent Awareness Programs featuring speakers and panels that 
will take and answer questions from concerned citizens. Even with education and 
awareness the potential exists for this hazard to continue or worsen because there is no 
specific trigger or attribute that identifies who will become addicted to or abuse opioids. 

 

 

2012 4 2012 44

2013 5 2013 31

2014 2 2014 44

2015 2 2015 46

2016 5 2016 60
2017 (5 months) 2 2017 (5 months) 13

2017 (Projected Total) 4.8 2017 (Projected Total) 31.2

2012 65 2012 131

2013 98 2013 128

2014 98 2014 141

2015 83 2015 133

2016 96 2016 160
2017 (5 months) 47 2017 (5 months) 80

2017 (Projected Total) 112.8 2017 (Projected Total) 192

DRUG LAB/MANUFACTURING DRUG SALES

DRUG USE/POSSESSION OVERDOSE
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TRANSPORTATION ACCIDENTS 
Transportation accidents 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 
(Research and Innovative Technology 
Administration, 2009). Traffic congestion 
in certain circumstances can also be 
hazardous. Traffic congestion is a condition that occurs when traffic demand 
approached or exceeds the available capacity of the road network. This hazard should 
be carefully evaluated during emergency planning since it is a key factor in timely 
disaster or hazard response, especially in areas with high population density (Federal 
Highway Administration, 2009). 

 Location and Extent 

Most of the transportation routes in Northumberland County were established by the 
original Indian inhabitants.  The paths that were created gave way to roads and 
highways that are present today. In the mid-1800s, a canal system was created that was 
later replaced by the railroad. The railroad system was developed due to the increased 
demand for anthracite coal. After the decline in coal mining, almost every rail line within 
the County went bankrupt (Northumberland County Comprehensive Plan, 2005). Today 
there are three railroad authorities still in operation: North Shore Railroad System, 
Shamokin Valley Railroad, and SEDA-COG Joint Rail Authority. For the purposes of this 
Plan, transportation accidents are defined as incidents involving highway, air, and rail 

travel. 

Within Northumberland County, there 
are numerous U.S. and state highways. 
Toward the most northern part of the 
County, there is Interstate 80. See the 
map below for the location of 
Northumberland County’s roadways. 
  

Rockefeller Township, 2013 
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Map 4.3.2.4-1 
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Map 4.3.2.4-2 
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 Range of Magnitude 

Significant transportation accidents can result in death or serious injury or extensive 
property loss or damage. Road and railway accidents in particular have the potential 
to result in hazardous materials release. Recently, two people were killed in Herndon 
when the driver of a car pulled in front of a freight train on June 21, 2011. 

 Past Occurrence 

The most common transportation accidents in the County are highway incidents involving 
motor vehicles. Data that was obtained from the Northumberland County Emergency 

Management Agency shows a 
total of 100 transportation 
related events reported 
between 2012 and 2017 (table 
4.3.2.4-1). 

On May 6, 2009, a 1981 single-
engine Cessna crashed in 
Ralpho Township near the 
Northumberland County airport. 
The pilot was the only person on 
the plane and survived the 

crash. 

 Future Occurrence 

The number of transportation-related accidents is expected to increase with increased 
vehicular usage.  The trucking industry is expected to continue to grow, increasing the 
number of long-haul trucks operating in the County on a daily basis. Transportation 
incidents may increase slightly over the next five years without proper mitigation 
strategies in place. Therefore, based on this and past occurrences, the probability of 
transportation accidents is characterized as highly likely. 

The average rate of aviation accidents nationwide is 8.47 accidents per 100,000 flight 
hours. Therefore, the likelihood of an aviation incident in the County is considered low. 

Worth noting is the proposed Central Susquehanna Valley Throughway (CSVT).  The CSVT 
has been under development and would bypass traffic off Routes 11/15. The project is 
currently on hold pending a funding source. 

 Vulnerability Assessment 

A transportation-related accident can occur on any stretch of road or railway in 
Northumberland County. However, severe accidents are more likely along major 
highways such as Interstate 80 and 

U.S. Routes 11 and 15, which experience heavier traffic volumes, including heavy freight 
vehicles. The people most likely affected by a traffic accident, especially one involving 

W
EB
E
O
C 
SU

B
‐

C
A
TE
G
O
R
Y

2
01
2

2
01
3

2
01
4

2
01
5

2
01
6

2
01
7

G
R
A
N
D
 T
O
T
A
L

Railroad Incident 1 0 0 0 1 1 3

Road Closure 10 12 5 5 6 2 40

Vehicle Accident 17 12 7 9 10 2 57

Total 28 24 12 14 17 5 100

These are the incidents that were reported to EMA on "Major" Roadways

Ta
b
le
 4
.3
.2
.4
‐1
: 

Tr
an

sp
o
rt
at
io
n
‐

R
e
la
ta
te
d
 

Ev
e
n
ts
 R
e
p
o
rt
e
d
 



NORTHUMBERLAND COUNTY HMP 
101 

truckers transporting hazardous materials, are those that live within a quarter-mile radius 
of the accident. In Northumberland County, 33 of the 36 municipalities have addressable 
structures within this buffer (see Table 4.3.2.4-2). 

Like highway incidents, rail incidents can impact populations living and working within a 
quarter-mile of rail lines.  These include populations in 28 of the 36 municipalities in 
Northumberland County (see Table 4.3.2.4-2). Additionally, the County is also susceptible 
to airplane accidents from air traffic through the Penn Valley, Northumberland County, 
Sunbury, and Danville Airports. 

Table 4.3.2.4-2 illustrates the vulnerability of addressable structures and critical facilities for 
each kind of transportation accident. For this analysis, vulnerability for highway 
accidents was defined as jurisdictions falling within a quarter-mile of Interstate, U.S. 
highways, and state highways, the high- speed roads likely to yield deadly crashes. 
Vulnerability for air traffic accidents is defined as jurisdictions falling within five miles of 
the airports. Similar to highway accidents, jurisdictions that are vulnerable to rail 
accidents are those located within a quarter-mile of rail lines.  Using these definitions, 
Washington and West Cameron Townships are the only municipalities that are not 
vulnerable to at least one type of transportation accident. 

The specific vulnerability of jurisdictions depends on the mode of transportation in 
question.  All jurisdictions except Marion Heights Borough, Washington Township, and 
West Cameron Township have addressable structures located within a quarter-mile of 
major highways. Jackson Township has the fewest structures within the quarter-mile 
radius of highways, with four, and Shamokin City has the most, with 3,240. Thirty of 36 
municipalities also have critical facilities within a quarter-mile of major highways; Coal 
Township, Shamokin City, and Sunbury City have the most with 20, 31, and 42 vulnerable 
facilities, respectively. 

Twenty-seven jurisdictions have addressable structures that are susceptible to effects 
from railroad accidents.  Shamokin City and Sunbury City each have over 3,000 
vulnerable structures compared to McEwensville Borough, which has only 22 
addressable structures within a quarter-mile of railroad tracks. Shamokin City and 
Sunbury City also have the highest number of critical facilities vulnerable to rail accidents, 
with 35 and 48, respectively. 

Vulnerability to air accidents is more concentrated because of the spatial allocation of 
airports. However, 19 municipalities around the airports have addressable structures 
within a five-mile radius of one of the airports.  Zerbe Township has only one addressable 
structures in this radius, while Shamokin City and Coal Township have over 8,500 structures 
in this radius. Additionally, 16 municipalities have critical facilities within five miles of the 
airports. Coal Township, Shamokin City, and Sunbury City have the most critical facilities 
located in this buffer. 
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Coal Township 4477 1574 13 1809 20 4419 48

Delaware Township 1998 596 4 658 7 0 0

East Cameron Township 329 0 0 88 3 0 0

East Chil l isquaque Township 297 139 5 179 9 20 2

Herndon Borough 187 187 3 187 3 0 0

Jackson Township 522 121 1 220 4 0 0

Jordan Township 368 0 0 8 0 0 0

Kulpmont Borough 1453 0 0 1445 14 472 3

Lewis Township 799 79 3 220 6 0 0

Little Mahanoy Township 197 85 3 106 5 2 0

Lower Augusta Township 482 58 0 73 0 414 5

Lower Mahanoy Township 818 227 3 421 6 0 0

Marion Heights Borough 365 0 0 0 0 68 0

McEwensvil le Borough 146 22 0 107 1 0 0

Milton Borough 2820 1733 21 2107 20 0 0

Mount Carmel Borough 3531 0 0 2992 23 3531 0

Mount Carmel Township 1456 178 1 1005 11 96 4

Northumberland Borough 1717 995 16 1154 22 1717 24

Point Township 1886 810 8 921 8 1886 24

Ralpho Township 2204 147 3 1142 14 2204 21

Riverside Borough 881 415 8 145 1 881 10

Rockefeller Township 1041 0 0 311 7 466 5

Rush Township 507 32 1 69 2 507 6

Shamokin City 4183 3920 35 3240 31 4183 36

Shamokin Township 1173 154 2 431 5 705 7

Snydertown Borough 156 23 0 10 0 37 0

Sunbury City 4312 3411 48 2875 42 4312 62

Turbot Township 826 44 0 552 3 0 0

Turbotvil le Borough 324 84 1 314 5 0 0

Upper Augusta Township 1261 545 3 693 5 1261 14

Upper Mahanoy Township 303 0 0 16 0 0 0

Washington Township 338 0 0 0 0 0 0

Watsontown Borough 1028 966 12 843 11 0 0

West Cameron Township 245 0 0 0 0 9 0

West Chil l isquaque Township 1446 536 6 854 11 16 2

Zerbe Township 942 908 12 918 12 1 0

TOTAL 45018 17989 212 26113 311 27207 273 Ta
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UTILITY INTERRUPTION 
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: 

• Geomagnetic Storms, including temporary disturbances of the Earth’s magnetic field 
resulting in disruptions of communication, navigation, and satellite systems (National 
Research Council, 1986) 

• Fuel or Resource Shortage, resulting from supply chain breaks or secondary to other hazard 
events, for example (Mercer County, PA, 2005) 

• Electromagnetic Pulse, originating from an explosion or fluctuating magnetic field and 
causing damaging current surges in electrical and electronic systems (Institute for 
Telecommunications Sciences, 1996) 

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

• Ancillary Support Equipment: electrical generating, transmission, system control, and 
distribution system equipment for the energy industry (Hirst and Kirby, 1996) 

• Public Works Failure: damage to or failure of highways, flood control systems, deepwater 
ports and harbors, public buildings, bridges, dams, for example (U.S. Senate Committee 
on Environment and Public Works, 2009) 

• Telecommunications System Failure: damage to data transfer, communications, and 
processing equipment, for example (FEMA, 1997) 

• Transmission Facility or Linear Utility Accident: liquefied natural gas leakages, explosions, 
facility problems, for example (U.S. Department of Energy, 2005) 

• Major Energy, Power, Utility Failure: interruptions of generation and distribution, power 
outages, for example (U.S. Department of Energy, 2000) 

Location and Extent 

Utility interruptions in Northumberland County include disruptions in fuel, water, electric, 
and telecommunications capabilities, but the primary focus is on electric power failures. 
Utility interruptions are often a secondary effect of another hazard event. For example, 
windstorms and severe winter storms may bring down power lines and cause widespread 
disruptions in the delivery of electricity. Flooding at utility facilities can also disrupt supplies 
of potable water, electricity, and fuel. Utility interruptions occur countywide, and their 
geographic extent typically depends on the source of the utility interruption. Severe 
thunderstorms, tornadoes, and winter storms can also lead to more regional utility 
interruptions, while localized outages can be caused by traffic accidents or wind 
damage. Heat waves may also result in rolling blackouts where power may not be 
available for an extended period of time. 

 Range of Magnitude 

Most severe utility interruptions and power failures are regional events. A loss of utilities 
can have numerous impacts, including but not limited to food spoilage, loss of water 
supply (either because of a damaged pipeline or well pump failure), loss of heating or 
air conditioning, basement flooding (sump pump failure), lack of indoor lighting, and lack 
of telephone and Internet service. These issues range from a minor nuisance to a full 
hazard event, but the degree of damage or harm depends on the population affected 
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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 rely on utilities to maintain a safe temperature. 

At a minimum, utility interruptions can cause short-term disruption in the orderly 
functioning of business, government, and private citizen functioning and activities like 
traffic signals, elevators, and retail sales. One of the worst utility interruptions experienced 
in Northumberland County occurred during an early season snowfall on October 29, 
2011. During this event, four inches of very wet snow fell across the County; during this 
event, approximately 1,783 customers (both business and residential) were without 
power for at least 2.5 hours. Power outages persisted through the afternoon of October 
29; even six hours later, power outages remained in Upper Augusta Township, Rockefeller 
Township, Herndon Borough, Shamokin Township, West Cameron Township, and East 
Cameron Township (Gilger, 2011). 

 Past Occurrence 

In Northumberland County, minor power outages occur annually. They are often 
associated with winter storms and windstorms. According to PPL Electric Utilities, 
Northumberland County’s electricity provider, customers have power more than 99.9 
percent of the time, but when outages occur, they are overwhelmingly caused by severe 
weather, especially downed trees and tree limbs, animals, and “other” assorted issues 
(PPL, 2011). PEMA’s WebEOC tool indicates that there were nine utility outages in 2010 
and seven in 2011 (calculated through November 21, 2011). 

 Future Occurrence 

Minor, short-term utility interruptions may occur several times a year for any given area in 
the County, while major, long-term events may take place once every few years, but 
utility interruptions are difficult to predict. However, because utility interruptions are 
frequent by-products of severe weather events, citizens should prepare for them during 
severe storms. Therefore, the future occurrence of utility interruptions should be 
considered possible as defined by the Risk Factor Methodology probability criteria (see 
Table 4.4.1-1). 

 Vulnerability Assessment 

Although the risk for future occurrence of utility interruptions is likely across 
Northumberland County due to the frequency of contributing factors such as 
transportation accidents and severe weather events, these interruptions are typically 
short-lived. Hospitals and emergency medical facilities as well as retirement homes and 
senior centers are particularly vulnerable to power outages. While      backup power 
generators are often used at these facilities, loss of electricity may result in hot or cold 
temperatures to which elderly populations are particularly vulnerable. 

PPL Electric Utilities has also taken steps to reduce the vulnerability of its entire service area 
to utility interruptions. PPL trims trees on more than 5,500 miles of power lines each year, 
trimming the entire distribution system every four to five years. PPL has installed animal 
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guards on all new and repaired equipment where animal involvement is suspected. PPL 
also uses infrared cameras to identify and correct hot spots, which are an early warning 
sign that there may be a problem in the electrical system. Finally, over the next five years, 
PPL has pledged $1.4 billion to maintain and improve the electric delivery system and 
reduce the number and duration of outages (PPL, 2011). 

 
4.4 HAZARD VULNERABILITY SUMMARY 

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 particular 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, general consensus opinions 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 fourteen hazards profiled in the 2011 HMP. 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 4.4.1-1. 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)] 
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Table 4.4.1-1 summarizes each of the five categories used for calculating an RF for each 
hazard. According to the weighting scheme applied, the highest possible RF value is 4.0. 

 

 Ranking Results 

Using the methodology described previously in this section, Table 4.4.2-1 lists the RF 
calculated for each of the 28 potential hazards identified in the 2012 HMP. Hazards 
identified as high risk have risk factors greater than or equal to 2.5.  RFs ranging from 2.0 
to 2.4 were deemed moderate risk hazards. Hazards with RFs of 1.9 and less are 
considered low risk. 

  P
R
O
B
A
B
IL
IT
Y

  I
M
P
A
C
T

  S
P
A
TI
A
L 
EX

TE
N
T

  W
A
R
N
IN
G
 T
IM

E

  D
U
R
A
TI
O
N

Floods, Flash Floods, Ice Jams (N) 4 3 3 2 3 3.2

Winter Storm (N) 4 2 4 1 2 2.9

Radon Exposure (N) 4 2 2 1 4 2.7

Drought (N) 2 2 4 1 4 2.5

Tornado, Wind Storm (N) 3 2 2 4 1 2.4

Dam Failure (M) 2 3 3 2 1 2.4

Levee Failure (M) 2 3 3 2 1 2.4

Environmental Hazards (M) 2 2 3 4 2 2.4

Utility Interruptions (M) 2 2 3 4 2 2.4

Transportation Accidents (M) 2 3 1 4 2 2.3

Hurricane, Tropical Storm, Nor'easter (N) 2 2 3 1 3 2.2

Extreme Temperatures (N) 1 2 2 1 3 1.7

Invasive Species (N) 2 1 2 1 3 1.7

Earthquake (N) 1 2 3 1 1 1.7

Wildfire (N) 2 1 2 2 2 1.7

War and Criminal Activity (M) 2 2 1 2 1 1.7

Lightning Strike (N) 1 2 1 4 1 1.6

Building or Structure Collapse (M) 1 2 2 2 1 1.6

Hailstorm (N) 1 1 2 4 1 1.5

Subsidence|Sinkholes (M) 1 1 1 4 3 1.5

Pandemic (N) 1 1 2 3 1 1.4

Landslide (N)  1 1 1 1 1 1

Civil Disturbance (M) 1 1 1 1 1 1

Drowning (M) 1 1 1 1 1 1

Nuclear Incidents (M) 1 1 1 1 1 1

Terrorism (M) 1 1 1 1 1 1

Urban Fire and Explosion (M) 1 1 1 1 1 1

Opioids (M) 1 1 1 1 1 1

LO
W

HAZARD RISK

HAZARD  NATURAL (N)                                      

HUMAN‐MADE (M)   R
IS
K
 F
A
C
TO

R
 (
R
F)

RISK ASSESSMENT CATEGORY

H
IG
H

M
O
D
ER

A
TE

Ta
b
le
 4
.4
.2
‐1
: 
 R
an

ki
n
g 
o
f 
H
az
ar
d
 T
yp

e
s 
B
as
e
d
 o
n
 R
is
k 
Fa
ct
o
r 
M
e
th
o
d
o
lo
gy
  
  



RISK ASSESSMENT 
108 

Based on these results, there are three high risk hazards, seven moderate risk hazards and 
four low risk hazards in Northumberland County. Mitigation actions were developed for 
all high, moderate, and low risk hazards (see Appendix G). The threat posed to life and 
property for moderate and high risk hazards is considered significant enough to warrant 
the need for establishing hazard-specific mitigation actions. Mitigation actions related 
to future public outreach and emergency service activities are identified to address low 
risk hazard events. 

A risk assessment result for the entire County does not mean that each municipality is at 
the same amount of risk to each hazard. Table 4.4.2-2 shows the different municipalities 
in Northumberland County and whether their risk is greater than (>), less than (<), or 
equal to (=) the RF assigned to the County as a whole. 

 Potential Loss Estimates 

Based on various kinds of available data, potential loss estimates were established for 
drought, flood, flash flood, ice jam, tornado and windstorms, and winter storms. Estimates 
provided in this section are based on information provided from the Northumberland 
County GIS Department, property values from the County real estate assessment 
database, and previous events. Estimates are measured in potential losses that could 
occur in a countywide hazard event. In events that are localized, losses may be lower, 
while regional events could yield higher losses. 

Potential loss estimates have four basic components: 

• Replacement Value: Current cost of returning an asset to its pre-damaged condition, using 
present-day cost of labor and materials. 

• Content Loss: Value of building’s contents, typically measured as a percentage of the 
building replacement value. 

• Functional Loss: The value of a building’s use or function that would be lost if it were 
damaged or closed. 

• Displacement Cost: The dollar amount required for relocation of the function (business or 
service) to another structure following a hazard event. 

The structure data used in this plan includes building values provided in the county tax 
assessment database. These values are representative of replacement value alone; 
content loss, functional loss, and displacement cost are not included.  Map 4.4.3-1 
illustrates the range of assessed values in Northumberland County at the parcel level by 
matching property PIN values to the County’s tax assessment database.  These values 
are representative of replacement value alone; content loss, functional loss, and 
displacement cost are not included. As of April 2017, 49,116 parcels in Northumberland 
County have a cumulative land implied market value of over $783 million and a building 
implied market value of over $2.9 billion.  Coal Township holds the largest amount of assets 
in the County, with over $512 million in total market value (land and buildings); as a result, 
it has the highest potential to experience loss. At the other end of the spectrum, 
McEwensville Borough has the potential to experience the least amount of loss of all 
municipalities, with about $7 million in total assessed value. 
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Map 4.4.3-1 
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 Future Development and Vulnerability 

Risk and vulnerability to natural and human-made 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.  Northumberland 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 Northumberland County. As discussed in Section 2.3, the total population of 
Northumberland County has decreased by less than 1 percent from 2000 to 2010.  This 
overall change reflects areas of growth in 21 municipalities along with loss in population 
in the remaining 15 (U.S. Census American Community Survey 2015). Of the 21 
municipalities that grew in this time, six experienced growth of over 10 percent: Little 
Mahanoy Township grew by 10.1 percent, Mount Carmel Township grew by 16.2 percent, 
Ralpho Township grew by 14.8 percent, Shamokin Township grew by 11.5 percent, Upper 
Mahanoy Township grew by 32.9 percent, and Washington Township grew by 13 percent.  
This trend of growth is expected to continue in some Northumberland County 
municipalities at a high rate.  Estimates by the U.S. Census Bureau’s American Community 
Survey six municipalities currently project over 20 percent population growth through the 
year 2040.  Shamokin Township tops the list at a projected growth of 42 percent, followed 
by Upper Mahanoy Township (39.95 percent), Washington Township (26.94 percent), 
Ralpho Township (26.59 percent), Mount Carmel Township (25.33 percent) and East 
Cameron Township (21.26 percent). 

Most of the municipalities that lost population between 2000 and 2010 did not lose large 
percentages. Three municipalities lost over 10 percent of their population in this time 
period and all boroughs: Herndon Borough lost 15.4 percent, Marion Heights Borough lost 
16.9 percent, and McEwensville Borough lost 11.1 percent.  This looks to be a continuing 
problem moving forward for these areas, which at one time were densely populated 
hubs of the county.  According to the American Community Survey they foresee residents 
sprawling away from the cities and borough as fast as jobs and technology allow.  2040 
projections show population decrease in six municipalities dropping at over 25 percent 
(Herndon Borough, Marion Heights Borough, Mount Carmel Borough, City of Shamokin, 
Sunbury City and West Chillisquaque Township) with a seventh (Snydertown Borough) 
expected to lose 23.89 percent of its population in this time. 

Areas of higher density, in the larger municipalities and growing municipalities, face an 
increased vulnerability and loss estimates from most hazard events.  In addition, 
municipalities that experienced a large increase in population experience a higher risk 
to hazards such as drought, wildfire, environmental hazards, utility interruption, and winter 
storms. The two municipalities with the largest populations and thus higher vulnerability 
to hazards include Coal Township and Sunbury City. 

In addition, remote and sparsely populated municipalities also face higher vulnerability 
to hazards because they do not have easy access to care facilities or response 
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personnel.  For instance, the sparsely populated municipalities such as West Cameron 
Township and Little Mahanoy Township face increased vulnerability to winter storms due 
to isolation, access issues, and longer emergency response times. 

The aging housing stock in Northumberland County is another source of current and 
future vulnerability in many hazard events. As discussed earlier in Section  4, a large 
percentage of the housing stock, nearly 60 percent, was built before 1960. These 
municipalities with older building structures may 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.  In addition, Northumberland County have the potential to experience wind gusts 
up to 200 miles per hour during windstorms or tornadoes. The structure of these older 
houses may be more at risk of destruction under these strong wind conditions. 
Municipalities most vulnerable to these hazards, due to aging housing stock (Estimates 
by ACS 2011-2015 show just over 60% percent of  occupied structures built before 1960), 
include Coal Township (77.1 percent), East Cameron Township (50.2 percent), Herndon 
Borough (95.6  percent), Kulpmont Borough (74.5 percent), McEwensville Borough (70.5 
percent), Marion Heights Borough (82.1 percent), Milton Borough (62.7 percent), Mount 
Carmel Borough (85.3 percent), Northumberland Borough (68.1 percent), Shamokin City 
(78.2 percent), Sunbury City (74.7 percent), Turbotville Borough (57.7 percent), Upper 
Mahanoy Township (59.8 percent), and Zerbe Township (79.4 percent). 

In 2005, Northumberland County adopted a Comprehensive Plan, which when it is next 
updated it will reflect the issues and goals being brought forth in this update. A main goal 
of the Comprehensive Plan is to preserve existing housing stock and development 
patterns. Several objectives are to maintain development patterns within existing sewer 
and water services areas and infill vacant land or properties before extending existing 
sewer and water services.  Steering commercial, industrial, and residential growth to 
areas of existing development and facilities, such as roads, water, and sewer, will result in 
denser communities while keeping the same amount of open land in Northumberland 
County. Concentrating growth may help to reduce isolation-based vulnerability of 
communities with few access routes, no municipal water supply, and low cell phone 
reception. Higher densities mean that more people are likely to be impacted in a hazard 
event, should it strike those more populated areas.  The municipalities that experience a 
large increase in population must be informed of their imminently higher risk to hazards 
such as transportation accidents, environmental hazards, utility interruption, and dam 
failure without proper planning and maintenance.  Dated infrastructure and resulting 
blight also need to be recognized in communities where zoning and code enforcement 
are not stringently stressed and where population continues to dwindle.  

 

 


