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4.3.6 HURRICANE AND WINDSTORM 

PROFI LE

Wind is air moving from high to low pressure.  It is the rough horizontal movement of air (as opposed to an air current) 

caused by uneven heating of the Earth’s surface.  It occurs at all scales, from local breezes generated by heating of land 

surfaces and lasting tens of minutes, to global winds resulting from solar heating of the Earth (Federal Emergency 

Management Agency [FEMA] 1997).  Types of damaging winds include straight-line winds, downdrafts, downbursts, 

microbursts, gust fronts, derechos, bow echoes, and hook echoes, described as follows: 

 Straight-line Wind is generally any wind that is not associated with rotation, used mainly to differentiate them from 

tornadic winds.  Straight-line winds are movements of air from areas of higher pressure to areas of lower pressure—

the greater the difference in pressure, the stronger the winds.     

 A Downdraft is a small-scale column of air that rapidly sinks toward the ground and usually results in a downburst.   

 A Downburst is a strong downdraft with horizontal dimensions larger than 2.5 miles, resulting in an outward burst 

or damaging winds on or near the ground.  It is usually associated with thunderstorms, but can occur with rain 

storms too weak to produce thunder.   

 A Microburst is a small, concentrated downburst that produces an outward burst of damaging winds near the 

surface.  It is typically short-lived, lasting only 5 to 10 minutes, with maximum wind speeds of up to 168 miles per 

hour (mph).   

 A Gust Front is the leading edge of rain-cooled air that clashes with warmer thunderstorm inflow.  It is characterized 

by a wind shift, temperature drop, and gusty winds ahead of a thunderstorm (National Severe Storms Laboratory 

[NSSL] Date Unknown).  

 A Derecho is a widespread and long-lived windstorm associated with thunderstorms that are often curved (Johns 

and others 2011).  The two major influences on the atmospheric circulation are differential heating between the 

equator and the poles, and rotation of the planet (FEMA 1997).   

 A Bow Echo is a radar echo that is linear but bent outward in a bow shape.  Damaging straight-line winds often 

occur near the center of a bow echo (crest).  Bow echoes can be more than 300 kilometers long, last for several 

hours, and produce extensive swaths of wind damage at the ground (NSSL Date Unknown). 

 A Hook Echo is a radar echo that is the most recognized and well-known radar signature for a tornadic supercell. 

This “hook-like” feature occurs when the strong counter-clockwise winds circling the mesocyclone (rotating 

updraft) are strong enough to wrap precipitation around the rain-free updraft area of the storm (NSSL 2016). 

Windstorms occur on a region-wide scale (PEMA 2013).  Damaging winds are often called “straight-line” winds to 

differentiate the damage they cause from tornado damage.  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.  They occur 

in all parts of the United States.  Table 4.3.6-1 lists wind classifications used by the National Weather Service (NWS). 

Table 4.3.6-1.  NWS Wind Descriptions 

Descriptive Term Sustained Wind Speed (mph) 

Strong, dangerous, or damaging ≥40 

Very windy 30-40 

Windy 20-30 

Breezy, brisk, or blustery 15-25 
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Descriptive Term Sustained Wind Speed (mph) 

Light, or light and variable wind 5-15 or 10-20 

None 0-5 

Source:  NWS 2011  
Notes:    
mph Miles per hour 
NWS National Weather Service 

Extreme windstorm events are associated with extra-tropical and tropical cyclones, winter cyclones, severe 

thunderstorms, and accompanying mesoscale offspring such as tornados and downbursts.  Winds vary from 0 mph at 

ground level to 200 mph in the upper atmospheric jet stream at 6 to 8 miles above the Earth’s surface (FEMA 1997). 

A tropical cyclone is a rotating, organized system of clouds and thunderstorms that originates over tropical or sub-

tropical waters and has a closed low-level circulation.  Tropical depressions, tropical storms, and hurricanes are all 

considered tropical cyclones.  These storms rotate counterclockwise around the center in the northern hemisphere and 

are accompanied by heavy rain and strong winds (NWS 2013a).  Almost all tropical storms and hurricanes in the Atlantic 

basin (which includes the Gulf of Mexico and Caribbean Sea) form between June 1 and November 30 (hurricane season).  

August and September are peak months for hurricane development (NOAA 2013a).  Over a two-year period, the U.S. 

coastline is struck by an average of three hurricanes, one of which is classified as a major hurricane.  Hurricanes, tropical 

storms, and tropical depressions pose a threat to life and property.  These storms bring heavy rain, storm surge, and 

flooding (NOAA 2013).   

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce strong 

winds and heavy rain (winds are at a lower speed than hurricane-force winds, therefore categorized as a tropical storm 

instead of a hurricane).  Tropical storms strengthen when water evaporated from the ocean is released as the saturated 

air rises, resulting in condensation of water vapor contained in the moist air.  They are fueled by a different heat 

mechanism than other cyclonic windstorms such as Nor’Easters and polar lows.  The characteristic that separates 

tropical cyclones from other cyclonic systems is that at any height in the atmosphere, the center of a tropical cyclone 

will be warmer than its surroundings; a phenomenon called “warm core” storm systems (NOAA 2013). 

A hurricane is a tropical storm that attains hurricane status when its wind speed reaches 74 or more miles per hour 

(mph).  Tropical systems may develop in the Atlantic between the Lesser Antilles and the African coast, or may develop 

in the warm tropical waters of the Caribbean and Gulf of Mexico.  These storms may move up the Atlantic Coast of the 

United States and impact the Eastern Seaboard, or move into the United States through the states along the Gulf Coast, 

bringing wind and rain as far north as New England, before moving offshore and heading east. 

By the time most tropical hurricanes reach Pennsylvania, they do not satisfy the definition of a tropical hurricane (75 

mph winds).  However, the residuals of tropical hurricanes such as riverine flooding can be extensive.  Likewise, high 

winds can have two significant effects: widespread debris due to damaged and downed trees and power outages.  

Typically, the worst wind events are associated with summer thunderstorms and as a result of hurricanes. 

Location and Extent 

Straight-line winds and windstorms are experienced on a region-wide scale.  Wind events can vary in spatial size from 

small microscale events which take place over only a few hundred meters to large-scale synoptic wind events often 

associated with warm or cold fronts.   
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Figure 4.3.6-1 indicates how the frequency and strength of windstorms impacts the United States and the general 

location of the most wind activity.  This figure is based on 60 years of tornado history and more than 150 years of 

hurricane history.  It divides the United States into four zones that geographically reflect the number and strength of 

recorded extreme windstorms.  Zone IV has experienced the most and strongest tornado activity.  Zone III has 

experienced significant tornado activity and includes most coastal areas that are susceptible to hurricanes. Zones II and 

I represent areas with relatively lower historical tornado activity that correlate with a lower risk of tornadoes in those 

areas. Zone II includes some areas east of the Rocky Mountains that are not covered in Zone III and parts of the 

northeast. Zone I primarily consists of areas west of the Rocky Mountains, where there are relatively few tornado 

occurrences.  The hurricane prone region on the figure, seen along the Gulf Coast and Atlantic Coast, indicates 

substantial risk to hurricanes (FEMA 2014).  The figure shows that Schuylkill County is approximately located in Zones 

II and III, having moderate risk to wind events. 

Figure 4.3.6-1.  Wind Zones in the United States 

Source: FEMA 2014  
Note:  The black circle indicates the approximate location of Schuylkill County. 

Although Schuylkill County is not located along the Atlantic coastline, hurricanes and tropical storms can track inland, 

bringing heavy rainfall, strong winds, and flooding.   These storms are regional events that can impact very large areas 
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hundreds to thousands of miles across over the life of the storm.  Therefore, all communities within Schuylkill County 

are equally subject to the impacts of hurricanes, tropical storms and wind storms.   

The NOAA Historical Hurricane Tracks tool is a public interactive mapping application that displays Atlantic Basin and 

East-Central Pacific Basin tropical cyclone data.  This interactive tool catalogs tropical cyclones that have occurred from 

1842 to 2016 (latest date available from data source).  Between 1842 and 2016, four events classified as either a 

hurricane, tropical storm, tropical depression, or extra tropical depression tracked within 65 nautical miles of Schuylkill 

County.  Figure 4.3.6-2 displays tropical cyclone tracks for Schuylkill County that tracked with 65 nautical miles between 

1842 and 2016.  Please note that this figure does not show Tropical Storm Irene or Lee or Hurricane Sandy because 

those storms did not pass within 65 nautical miles of Schuylkill County.  However, these and other wind/storm events 

have impacted the County with strong winds, power outages, and other damage.  Refer to the “Past Events” section for 

further information regarding hurricane and tropical storm events that impacted Schuylkill County. 

Figure 4.3.6-2.  Historical Tropical Storm and Hurricane Tracks, 1842 to 2016 

The NWS issues hurricane and tropical storm watches and warnings.  These watches and warnings are issued or will 

remain in effect after a tropical cyclone becomes post-tropical, when such a storm poses a significant threat to life and 

property.  The NWS allows the National Hurricane Center (NHC) to issue advisories during the post-tropical stage.  The 

following are the definitions of the watches and warnings: 

• Hurricane/Typhoon Warning is issued when sustained winds of 74 mph or higher are expected somewhere 

within the specified area in association with a tropical, subtropical, or post-tropical cyclone.  Because hurricane 
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preparedness activities become difficult once winds reach tropical storm force, the warning is issued 36 hours 

in advance of the anticipated onset of tropical storm-force winds.  The warning can remain in effect when 

dangerously high water or combination of dangerously high water and waves continue, even though winds 

may be less than hurricane force. 

• Hurricane Watch is issued when sustained winds of 74 mph or higher are possible within the specified area in 

association with a tropical, subtropical, or post-tropical cyclone.  Because hurricane preparedness activities 

become difficult once winds reach tropical storm force, the hurricane watch is issued 48 hours prior to the 

anticipated onset of tropical storm-force winds. 

• Tropical Storm Warning is issued when sustained winds of 39 to 73 mph are expected somewhere within the 

specified area within 36 hours in association with a tropical, subtropical, or post-tropical storm. 

• Tropical Storm Watch is issued when sustained winds of 39 to 73 mph are possible within the specified area 

within 48 hours in association with a tropical, sub-tropical, or post-tropical storm (NWS 2013). 

Range of Magnitude 

Windstorms are generally defined as sustained wind speeds of 40 mph or greater lasting for one hour or longer, or 

winds of 58 mph or greater for any duration.  As for hurricanes and tropical storms, they are categorized in accordance 

with the Saffir-Simpson Hurricane Scale.  The Saffir-Simpson Hurricane Wind Scale is a 1-to-5 rating based on a 

hurricane’s sustained wind speed.  This scale estimates potential property damage.  Hurricanes reaching Category 3 

and higher are considered major hurricanes because of their potential for significant loss of life and damage.  Category 

1 and 2 storms are still dangerous and require preventative measures (NOAA 2018).  Table 4.3.6-2 represents this scale, 

which is used to estimate the potential property damage and flooding expected when a hurricane makes landfall. 

Table 4.3.6-2.  Saffir-Simpson Hurricane Wind Scale 

Category Sustained Winds Types of Damage Due to Hurricane Winds 

1 74-95 mph Very dangerous winds will produce some damage: Well-constructed frame homes could 
have damage to roof, shingles, vinyl siding and gutters. Large branches of trees will snap 
and shallowly rooted trees may be toppled. Extensive damage to power lines and poles 
likely will result in power outages that could last a few to several days. 

2 96-110 mph Extremely dangerous winds will cause extensive damage: Well-constructed frame 
homes could sustain major roof and siding damage. Many shallowly rooted trees will be 
snapped or uprooted and block numerous roads. Near-total power loss is expected with 
outages that could last from several days to weeks. 

3 
(major) 

111-129 mph Devastating damage will occur: Well-built framed homes may incur major damage or 
removal of roof decking and gable ends. Many trees will be snapped or uprooted, 
blocking numerous roads. Electricity and water will be unavailable for several days to 
weeks after the storm passes. 

4 
(major) 

130-156 mph Catastrophic damage will occur: Well-built framed homes can sustain severe damage 
with loss of most of the roof structure and/or some exterior walls. Most trees will be 
snapped or uprooted and power poles downed. Fallen trees and power poles will 
isolate residential areas. Power outages will last weeks to possibly months. Most of the 
area will be uninhabitable for weeks or months. 

5 
(major) 

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

Source: National Hurricane Center (NHC) 2018 
mph Miles per hour 
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Mean Return Period 

In evaluating the potential for hazard events of a given magnitude, a mean return period (MRP) is often used.  The MRP 

provides an estimate of the magnitude of an event that may occur within any given year based on past recorded events.  

The MRP is the average period of time, in years, between occurrences of a particular hazard event, equal to the inverse 

of the annual frequency of exceedance (Dinicola 2009). 

Figure 4.3.6-3 and Figure 4.3.6-4 display the estimated maximum 3-second gust wind speeds that can be anticipated in 

the County associated with the 100- and 500-year MRP events.  These peak wind speed projections were generated 

using the HAZUS-MH wind model.  The estimated maximum 3-second gust wind speeds for Schuylkill County associated 

with a 100-year MRP event are 46 to 58 mph (Tropical Storm).  The estimated maximum 3-second gust wind speeds for 

Schuylkill County associated with a 500-year MRP event are 60 to 77 mph (Tropical Storm to Category 1).  The storm 

tracks for the 100- and 500-year event were not available in HAZUS-MH 4.0; a HAZUS-acknowledged error in this version 

that will be addressed in the future.  The associated impacts and losses from these 100-year and 500-year MRP 

hurricane events are discussed later in the Vulnerability Assessment subsection. 

Figure 4.3.6-3.  Wind Speeds for the 100-Year Mean Return Period Event 
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Figure 4.3.6-4.  Wind Speeds for the 500-Year Mean Return Period Event 

Past Occurrence 

According to NOAA’s National Centers for Environmental Information (NCEI) storm events database, Schuylkill County 

experienced 201 hurricane and windstorm events between January 1, 1950 and December 31, 2017.  Total property 

damages, as a result of these hurricane and windstorm events, were estimated at $495,000.  Overall, there was one 

fatality and two injuries associated with these events.  These totals may also include damages to other counties (NOAA 

NCEI 2018).    The estimated impacts reported are based on a query for wind-specific events and considered low as it 

does not include other losses associated with hurricane and windstorms (e.g., rain, flooding, etc.). 

Between 1954 and 2017, the Commonwealth of Pennsylvania experienced 15 FEMA-declared wind-related major 

disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster types: tropical storm, 

high winds, flash floods, severe storms, tornadoes, hurricane, or tropical depression.  Generally, these disasters cover 

a wide region of the State; therefore, they may have impacted many counties.  However, not all counties were included 

in the disaster declarations.  Of the events since 1954, Schuylkill County was included in five of the declarations; one of 

which was Hurricane Sandy (FEMA 2018).   
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Many sources provided historical information regarding previous occurrences and losses associated with hurricane and 

windstorm events throughout the State and Schuylkill County.  The 2013 HMP discussed specific hurricane and 

windstorm events that occurred in Schuylkill County through 2011.  For this 2019 HMP update, hurricane and 

windstorm events were summarized between January 1, 2012 and December 31, 2017.  For events prior to 2012, please 

refer to Appendix G.   

Loss and impact information can vary depending on the source.  Therefore, the accuracy of monetary figures discussed 

is based only on the available information identified during research for this HMP.  Additionally, due to the extent of 

hurricane and windstorm documentation, it is possible that not all sources have been identified or consulted.  Table 

4.3.6-3 summarizes the hurricane and windstorm events that have occurred in Schuylkill County. 



Schuylkill County Hazard Mitigation Plan 

March 2019 

4.3.6-9 

SECTION 4.3.6. HURRICANE AND WINDSTORM 

Table 4.3.6-3.  Hurricane and Windstorm Events in Schuylkill County, 2012 to 2017 

Date of 

Event Event Type Location 

FEMA 

Declaration 

Number 

(if applicable) 

County 

Designated? Losses/Impacts 

May 26, 
2012 

Thunderstorms, 
Heavy Rains 

and Flash 
Flooding 

McAdoo Borough, 
East Union 
Township, 
Schuylkill 
Township 

N/A N/A Widespread thunderstorms developed across central Pennsylvania, with 
several producing damaging winds and flash flooding.  In Schuylkill County, 

heavy rain produced flash flooding over the northeastern-third of the 
county (along and east of Routes 209/309).  The McAdoo area experienced 
some of the worst flooding, impacting 31 homes.  A railroad crossing was 
washed out.  Widespread flooding was reported in Schuylkill Township in 
and around the Tuscarora area.  Little Schuylkill River at Tamaqua crested 
at 5.05 feet (2.5-foot flood stage).  Winds were estimated near 60 mph in 

East Union Township, damaging the roof of an industrial complex.  
Estimated damages from this event totaled $5,000. 

July 7, 2012 Thunderstorms 
and Wind 

Ryan, Pine Grove, 
and Rush 

Townships 

N/A N/A A cold front moved over central Pennsylvania, triggering numerous severe 
thunderstorms during the afternoon and evening of July 7th.  In Schuylkill 

County, thunderstorm winds estimated near 60 mph knocked down 
numerous trees in Ryan, Pine Grove, and Rush Townships.  Estimated 

damages from this event totaled $10,000. 

October 29-
30, 2012 

Hurricane 
Sandy 

Countywide EM-3356 Yes Pennsylvania Governor declared a disaster emergency on October 26, 
2012 that was followed by a Presidential Emergency Declaration on 

October 29, 2012 for the entire State of Pennsylvania. 

In Schuylkill County, heavy rainfall caused minor flooding (mainly 
basements) throughout the county.  State route 202 at Mill Street in Riley 

Township was closed due to flooding.  Schuylkill River at Landingville 
crested at 6.83 feet (8-foot flood stage) on October 30, 2012.  Little 

Schuylkill River at Tamaqua crested at 3.96 feet (2.5-foot flood stage) on 
October 31, 2012.  Additionally, the storm brought high winds to the 

county.  The winds downed trees and utility wires, causing widespread 
power outages across the county.  Many roads were closed due to falling 

trees and wires. 

April 19, 
2013 

Thunderstorms 
and Wind 

Tremont Borough N/A N/A A squall line produced numerous areas of wind damage across the mid-
lower Susquehanna Valley.  In Schuylkill County, a NWS storm survey was 
conducted in Tremont Borough.  It was determined that a microburst or 

straight-line thunderstorm winds, estimated near 85 mph, created a swath 
of damage along a one-mile long stretch from East Line Street near Good 

Spring Creek to near the intersection of State Route 125/209.  The damage 
included about 20 homes with roof and siding damage and approximately 
15 downed trees.  Damages from this event were estimated at $50,000. 

June 25, 
2013 

Thunderstorms 
and Wind 

Schuylkill Haven 
and Pine Grove 

N/A N/A A line of thunderstorms moved southeast across central Pennsylvania, 
producing widespread damaging winds across the area.  In Schuylkill 
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Date of 

Event Event Type Location 

FEMA 

Declaration 

Number 

(if applicable) 

County 

Designated? Losses/Impacts 

County, winds estimated at 60 mph downed trees in Schuylkill Haven and 
Pine Grove.  Damages from this event were estimated at $10,000. 

September 
12, 2013 

Thunderstorms 
and Wind 

Pottsville City N/A N/A A line of severe thunderstorms produced severe straight-line winds in 
central Pennsylvania.  In Schuylkill County, wind speeds were estimated at 
57 mph.  The winds downed trees in Pottsville.  Damages from this event 

were estimated at $6,000. 

July 3, 2014 Thunderstorms 
and Wind 

Keffers, Hegins, 
Bulter and 
Mahanoy 

N/A N/A Clusters of thunderstorms moved across the area, bringing damaging 
winds and severe hail.  In Schuylkill County, wind speeds were estimated at 

57 mph.  The winds downed trees and power lines in Keffers and a roof 
was blown off a commercial building in Hegins Township.  The wind 

downed trees in Butler and Mahanoy Townships.  Damages from this 
event were estimated at $4,000. 

August 4, 
2017 

Thunderstorms 
and Wind 

Shenandoah N/A N/A A line of storms produced numerous reports of wind damage, and a brief 
EF1 tornado formed with a cell on the southern portion of this line in 
Fulton County, PA. Heavy rainfall also accompanied the storms. Flash 

flooding occurred across Cumberland County on the evening of the 4th. 

In Schuylkill County, 60 mph winds were reported in Shenandoah.  The 
wind blew off a portion of a roof on a structure on West Arlington Street. 

Damages from this event were estimated at $10,000. 

August 19, 
2017 

Thunderstorms 
and Wind 

Frailey Township, 
Pine Grove 

Borough, Gilberton 
Borough, Butler 

Township, 
Schuylkill Haven 
Borough, Rush 
Township, and 

Hegins Township 

N/A N/A A line of showers and thunderstorms produced wind damage along its 
path in central Pennsylvania.  In Schuylkill County, winds were estimated 

at 60 mph and knocked down trees in Frailey Township, Pine Grove 
Borough, Gilberton Borough, Butler Township, Schuylkill Haven Borough, 

Rush Township, and Hegins Township. Damages from this event were 
estimated at $16,000. 

Sources: FEMA 2018; USGS 2018; NOAA-NCEI 2018; SPC 2018 
EM Emergency Declaration (FEMA) 
FEMA Federal Emergency Management Agency 
NCEI National Centers for Environmental Information 
NOAA National Oceanic and Atmospheric Administration 
SPC Storm Prediction Center 
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Future Occurrence 

Schuylkill County experiences strong winds frequently, which can result in significant property damage, downed trees, 

and utility outages.  While hurricanes do not occur as frequent as windstorms, the County will still experience the direct 

and indirect impacts from hurricanes.  Hurricanes and windstorms may induce secondary hazards such as infrastructure 

deterioration or failure, utility failures, power outages, water quality and supply concerns, and transportation delays, 

accidents and inconveniences. 

Climate change may increase the probability of future occurrences of hurricanes and windstorms.  National Aeronautics 

and Space Administration (NASA) scientists suggest that the United States will face more severe thunderstorms in the 

future, with deadly lightning, damaging hail, and the potential for tornadoes in the event of climate change.  Smaller 

storm events like thunderstorms may also be more dangerous due to climate change (NASA 2007).  According to the 

U.S. EPA, Pennsylvania has warmed more than half a degree (˚F) in the last century and heavy rainstorms are more 

frequent.  Rising temperatures and shifting rainfall patterns are likely to increase in the intensity of natural hazards, 

such as hurricanes (EPA 2016).  The increase in thunderstorms and intensity of storms may lead to an increase in the 

number of and the intensity of windstorms and hurricanes.   

According to the 2013 State HMP, the southeast and extreme western sections of the State experience a higher 

frequency of events compared to other areas of Pennsylvania.  This data is based on events that occurred between 

1950 and 2002.  As seen in the figure below, Schuylkill County experienced between 10 and 30 wind events per square 

mile. 
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Figure 4.3.6-5.  Wind Events Per Square Mile in Pennsylvania 

Source: PEMA 2013 
Note: The red outline indicates the location of Schuylkill County 

For the 2019 HMP update, the most up-to-date historic data was collected to calculate the probability of future 

occurrence of hurricane and windstorms events, of all magnitudes, for Schuylkill County.  Information from NOAA-NCEI 

storm events database, the 2013 Schuylkill County HMP, and the Storm Prediction Center damaging wind database 

were used to identify the number of events that occurred between 1950 and 2017.  Table 4.3.6-4 presents the 

probability of future occurrence of hurricane and windstorm events in Schuylkill County.   

Table 4.3.6-4.  Probability of Future Hurricane and Windstorm Events in Schuylkill County 

Hazard Type 

Number of 
Occurrences 

Between 1950 
and 2017 

Rate of 
Occurrence 

or 
Annual 

Number of 
Events 

(average) 

Recurrence 
Interval (in 

years) 
(# 

Years/Number 
of Events) 

Probability of 
Event in any 
given year 

Percent chance of 
occurrence in any 

given year 

Windstorms 176 2.63 0.39 2.59 100% 

Hurricanes/Tropical Storms 3 0.04 22.7 0.04 4.4% 
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Sources: NOAA-NCEI 2018; SPC 2018; NHC 2018; Schuylkill County HMP 2013 

In Section 4.4, the identified hazards of concern for Schuylkill County were ranked according to relative risk.  The 

probability of occurrence for hurricane and windstorm events impacting Schuylkill County is considered ‘possible’ 

(between 1 and 49.9% annual probability) as defined by the Risk Factor Methodology probability criteria (Section 4.4).   

VULNE RA BI LITY  ASSE SSMEN T

To understand risk, a community must evaluate assets exposed and vulnerable within the identified hazard area.  The 

following section discusses potential impacts of the hurricane and windstorm hazard on Schuylkill County, including:  

 Impacts on (1) life, health, and safety; (2) general building stock and critical facilities; (3) the economy; (4) the 

environment; and (5) future growth and development 

 Effect of climate change on vulnerability 

 Further data collections that will assist in understanding this hazard over time. 

High winds and heavy rainfalls associated with hurricanes and windstorms can result in similar impacts on the 

population, structures and the economy. The high winds and air speeds often result in power outages, disruptions to 

transportation corridors and equipment, loss of workplace access, significant property damage, injuries and loss of life, 

and the need to shelter and care for individuals impacted by the events.  A large amount of damage can be inflicted by 

trees, branches, and other objects that fall onto power lines, buildings, roads, vehicles, and, in some cases, people.   

To assess vulnerability, the HAZUS-MH wind model was used to analyze the wind hazard for Schuylkill County.  A 

probabilistic scenario was run for Schuylkill County for annualized losses and the 100- and 500-year MRPs.  Maximum 

peak gust wind speeds for these MRPs are displayed on Figures 4.3.6-3 and 4.3.6-4. 

Impact on Life, Health, and Safety 

The entire population of Schuylkill County is exposed to hurricanes and tropical storm events.  Residents may be 

displaced or require temporary to long-term sheltering.  In addition, downed trees, damaged buildings and debris 

carried by high winds can lead to injury or loss of life.  The HAZUS-MH wind model estimates no households will be 

displaced and temporary shelter will not be required as a result of the 100- and 500-year MRP events. 

Socially vulnerable populations are most susceptible to the hurricane and windstorm hazard based on a number of 

factors including their physical and financial ability to react or respond during a hazard and the location and construction 

quality of their housing.  Economically disadvantaged populations are more vulnerable because they are likely to 

evaluate their risk and make decisions based on the major economic impact to their family and may not have funds to 

evacuate.  The population over the age of 65 is also more vulnerable and, physically, they may have more difficulty 

evacuating.  The elderly are considered most vulnerable because they require extra time or outside assistance during 

evacuations and are more likely to seek or need medical attention which may not be available due to isolation during 

a storm event.  Please refer to Section 2 (County Profile) for the statistics of these populations. 

Impact on General Building Stock 

Building construction plays a major role in the extent of damage resulting from a severe storm event.  Due to differences 

in construction, residential structures are generally more susceptible to wind damage than commercial and industrial 

structures.  Wood and masonry buildings, in general, regardless of their occupancy class, tend to experience more 
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damage than concrete or steel buildings.  High-rise buildings are also very vulnerable structures.  Mobile homes are the 

most vulnerable to damage, even if tied down, and offer little protection to people inside.  As discussed in Section 

4.3.10 (Tornado), there are nearly 2,500 manufactured homes located in Schuylkill County considered highly vulnerable 

to wind events. 

The HAZUS-MH wind model was run to estimate potential losses to buildings.  Expected building damage was evaluated 

across the following wind damage categories: no damage/very minor damage, minor damage, moderate damage, 

severe damage, and total destruction; refer to Table 4.3.6-7 for the definition of these damage categories. Tables 4.3.6-

8 and 4.3.6-9 summarize the building value (structure only) damage estimated as a result of the 100- and 500-year MRP 

hurricane wind-only events.  Overall, the majority of estimated damage occurs to residential buildings in the County. 

Table 4.3.6-7.  Description of Damage Categories

Qualitative Damage Description

Roof
Cover

Failure

Window
Door

Failures
Roof
Deck

Missile
Impacts on

Walls

Roof
Structure

Failure

Wall
Structure

Failure

No Damage or Very Minor Damage 
Little or no visible damage from the outside. 
No broken windows, or failed roof deck. 
Minimal loss of roof over, with no or very 
Limited water penetration. 

≤2% No No No No No 

Minor Damage 
Maximum of one broken window, door or 
garage door. Moderate roof cover loss that 
can be covered to prevent additional water 
entering the building. Marks or dents on 
walls requiring painting or patching for 
repair. 

>2% and 
≤15% 

One 
window, 
door, or 
garage 
door 

failure 

No <5 impacts No No 

Moderate Damage 
Major roof cover damage, moderate window 
breakage. Minor roof sheathing failure. 
Some 
resulting damage to interior of building from 
water. 

>15% and 
≤50% 

> one and 
≤ 

the larger 
of 

20% & 3 

1 to 3 
panels 

Typically 
5 to 10 
impacts 

No No 

Severe Damage 
Major window damage or roof sheathing 
loss. 
Major roof cover loss. Extensive damage to 
interior from water. 

>50% 
> the larger 
of 20% & 3 
and ≤50% 

>3 
and 

≤25% 

Typically 
10 to 20 
impacts 

No No 

Destruction 
Complete roof failure and/or, failure of wall 
frame. Loss of more than 50% of roof 
sheathing. 

Typically 
>50% 

>50% >25% 
Typically 

>20 
impacts 

Yes Yes 

Source: HAZUS-MH Hurricane Technical Manual 
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Table 4.3.6-8.  Estimated Building Value (Structure Only) Damaged by the 100-Year and 500-Year MRP Hurricane-Related Winds 

Municipality
Total Replacement Cost 

(Structure Only) 

Estimated Total Damages*
Percent of Total Building 

Improvement Value

Annualized Loss
100-Year MRP 

Event
500-Year 

MRP Event
Annualized 

Loss

100-Year 
MRP 
Event

500-Year 
MRP 
Event

Ashland Borough $359,283,000 $1,488 $0 $78,784 <1% 0.0% <1% 

Auburn Borough $62,489,000 $418 $1,294 $60,021 <1% <1% <1% 

Barry Township $102,889,000 $795 $0 $21,581 <1% 0.0% <1% 

Blythe Township $73,528,000 $402 $550 $60,663 <1% <1% <1% 

Branch Township $171,135,000 $1,130 $435 $95,937 <1% <1% <1% 

Butler Township $432,409,000 $2,140 $567 $156,385 <1% <1% <1% 

Cass Township $139,196,000 $755 $0 $65,149 <1% 0.0% <1% 

Coaldale Borough $267,571,000 $1,179 $15,479 $284,752 <1% <1% <1% 

Cressona Borough $447,810,000 $1,561 $10 $177,465 <1% <1% <1% 

Deer Lake Borough $63,156,000 $522 $7,583 $97,469 <1% <1% <1% 

Delano Township $46,717,000 $184 $50 $36,324 <1% <1% <1% 

East Brunswick Township $202,201,000 $1,560 $20,915 $310,277 <1% <1% <1% 

East Norwegian Township $90,440,000 $546 $74 $70,509 <1% <1% <1% 

East Union Township $131,856,000 $651 $1,120 $79,518 <1% <1% <1% 

Eldred Township $72,617,000 $661 $0 $20,962 <1% 0.0% <1% 

Foster Township $23,319,000 $112 $0 $7,367 <1% 0.0% <1% 

Frackville Borough $445,012,000 $2,054 $0 $191,054 <1% 0.0% <1% 

Frailey Township $32,579,000 $168 $0 $10,958 <1% 0.0% <1% 

Gilberton Borough $78,456,000 $402 $10 $39,288 <1% <1% <1% 

Girardville Borough $140,684,000 $680 $0 $47,720 <1% 0.0% <1% 

Gordon Borough $62,410,000 $306 $15 $20,716 <1% <1% <1% 

Hegins Township $405,804,000 $3,161 $0 $67,454 <1% 0.0% <1% 

Hubley Township $65,770,000 $556 $0 $13,269 <1% 0.0% <1% 

Kline Township $138,660,000 $595 $0 $114,814 <1% 0.0% <1% 

Landingville Borough $17,203,000 $110 $243 $15,981 <1% <1% <1% 

Mahanoy City Borough $414,997,000 $1,902 $0 $266,966 <1% 0.0% <1% 
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Municipality
Total Replacement Cost 

(Structure Only) 

Estimated Total Damages*
Percent of Total Building 

Improvement Value

Annualized Loss
100-Year MRP 

Event
500-Year 

MRP Event
Annualized 

Loss

100-Year 
MRP 
Event

500-Year 
MRP 
Event

Mahanoy Township $120,417,000 $500 $0 $68,539 <1% 0.0% <1% 

McAdoo Borough $203,826,000 $1,011 $1,878 $214,406 <1% <1% <1% 

Mechanicsville Borough $37,555,000 $229 $180 $26,439 <1% <1% <1% 

Middleport Borough $39,001,000 $215 $315 $31,686 <1% <1% <1% 

Minersville Borough $446,379,000 $2,428 $210 $206,289 <1% <1% <1% 

Mount Carbon Borough $10,831,000 $63 $0 $7,984 <1% 0.0% <1% 

New Castle Township $45,079,000 $203 $0 $18,721 <1% 0.0% <1% 

New Philadelphia Borough $101,864,000 $555 $460 $84,181 <1% <1% <1% 

New Ringgold Borough $24,626,000 $166 $2,658 $42,373 <1% <1% <1% 

North Manheim Township $434,559,000 $2,356 $120 $281,726 <1% <1% <1% 

North Union Township $171,028,000 $963 $2,680 $120,265 <1% <1% <1% 

Norwegian Township $279,019,000 $1,104 $15 $90,210 <1% <1% <1% 

Orwigsburg Borough $385,843,000 $2,195 $14,159 $324,479 <1% <1% <1% 

Palo Alto Borough $97,922,000 $484 $0 $54,359 <1% 0.0% <1% 

Pine Grove Borough $284,312,000 $1,715 $0 $99,916 <1% 0.0% <1% 

Pine Grove Township $351,482,000 $2,653 $0 $131,778 <1% 0.0% <1% 

Port Carbon Borough $154,875,000 $885 $20 $109,397 <1% 0.0% <1% 

Port Clinton Borough $33,660,000 $200 $2,906 $37,714 <1% <1% <1% 

Porter Township $200,150,000 $1,564 $0 $58,391 <1% 0.0% <1% 

Pottsville City $1,659,500,000 $8,061 $2,129 $737,780 <1% <1% <1% 

Reilly Township $55,917,000 $319 $0 $20,415 <1% 0.0% <1% 

Ringtown Borough $113,059,000 $593 $0 $74,238 <1% 0.0% <1% 

Rush Township $379,614,000 $1,787 $5,547 $348,384 <1% <1% <1% 

Ryan Township $164,115,000 $874 $1,393 $126,877 <1% <1% <1% 

Schuylkill Haven Borough $660,503,000  $3,683 $317 $419,841 <1% <1% <1% 

Schuylkill Township $94,071,000  $549 $8,890 $108,129 <1% <1% <1% 

Shenandoah Borough $666,917,000  $2,960 $50 $308,782 <1% <1% <1% 

South Manheim Township $289,918,000  $2,133 $8,408 $310,660 <1% <1% <1% 
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Municipality
Total Replacement Cost 

(Structure Only) 

Estimated Total Damages*
Percent of Total Building 

Improvement Value

Annualized Loss
100-Year MRP 

Event
500-Year 

MRP Event
Annualized 

Loss

100-Year 
MRP 
Event

500-Year 
MRP 
Event

St. Clair Borough $367,582,000  $1,683 $5 $186,255 <1% <1% <1% 

Tamaqua Borough $684,156,000 $3,406 $44,334 $772,417 <1% <1% <1% 

Tower City Borough $168,700,000 $1,010 $0 $38,558 <1% 0.0% <1% 

Tremont Borough $157,478,000 $709 $0 $43,381 <1% 0.0% <1% 

Tremont Township $36,317,000 $173 $0 $5,841 <1% 0.0% <1% 

Union Township $89,854,000 $589 $1,315 $73,066 <1% <1% <1% 

Upper Mahantongo Township $80,067,000 $759 $0 $23,725 <1% 0.0% <1% 

Walker Township $85,298,000 $705 $9,408 $130,263 <1% <1% <1% 

Washington Township $248,728,000 $2,587 $666 $205,046 <1% <1% <1% 

Wayne Township $557,731,000 $4,711 $689 $473,911 <1% <1% <1% 

West Brunswick Township $394,765,000 $3,011 $34,871 $530,539 <1% <1% <1% 

West Mahanoy Township $345,990,000 $1,439 $0 $141,214 <1% 0.0% <1% 

West Penn Township $347,338,000 $2,530 $40,315 $617,993 <1% <1% <1% 

Schuylkill County $15,558,237,000 $87,801 $232,280 $10,117,547 <1% <1% <1% 

Source:  HAZUS-MH 4.0 

*The Total Damages columns represent the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious and government) based on RS Means 2016 

value in HAZUS-MH.
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Table 4.3.6-9.  Estimated Residential and Commercial Building Value (Structure Only) Damaged by the 100-Year and  
500-Year MRP Hurricane-Related Winds 

Municipality
Total Replacement Cost 
Value (Structure Only) 

Estimated Residential
Damage

Estimated Commercial
Damage

100-Year MRP 
Event

500-Year MRP 
Event

100-Year MRP 
Event

500-Year MRP 
Event

Ashland Borough $359,283,000 $0 $67,516 $0 $3,785 

Auburn Borough $62,489,000 $1,294 $58,500 $0 $574 

Barry Township $102,889,000 $0 $21,392 $0 $95 

Blythe Township $73,528,000 $550 $59,461 $0 $961 

Branch Township $171,135,000 $435 $93,821 $0 $1,731 

Butler Township $432,409,000 $567 $150,888 $0 $3,352 

Cass Township $139,196,000 $0 $64,042 $0 $850 

Coaldale Borough $267,571,000 $15,479 $273,716 $0 $9,186 

Cressona Borough $447,810,000 $10 $147,022 $0 $2,804 

Deer Lake Borough $63,156,000 $7,583 $96,555 $0 $709 

Delano Township $46,717,000 $50 $34,746 $0 $499

East Brunswick Township $202,201,000 $20,819 $302,957 $38 $5,726

East Norwegian Township $90,440,000 $74 $69,588 $0 $312

East Union Township $131,856,000 $1,120 $78,342 $0 $799 

Eldred Township $72,617,000 $0 $19,510 $0 $1,180 

Foster Township $23,319,000 $0 $6,787 $0 $523 

Frackville Borough $445,012,000 $0 $177,179 $0 $8,118 

Frailey Township $32,579,000 $0 $10,419 $0 $277 

Gilberton Borough $78,456,000 $10 $37,570 $0 $1,037 

Girardville Borough $140,684,000 $0 $45,720 $0 $1,033 

Gordon Borough $62,410,000 $15 $19,789 $0 $299 

Hegins Township $405,804,000 $0 $66,299 $0 $646 

Hubley Township $65,770,000 $0 $13,269 $0 $0 

Kline Township $138,660,000 $0 $110,868 $0 $893 

Landingville Borough $17,203,000 $243 $15,482 $0 $320 

Mahanoy City Borough $414,997,000 $0 $259,182 $0 $4,899 
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Municipality
Total Replacement Cost 
Value (Structure Only) 

Estimated Residential
Damage

Estimated Commercial
Damage

100-Year MRP 
Event

500-Year MRP 
Event

100-Year MRP 
Event

500-Year MRP 
Event

Mahanoy Township $120,417,000 $0 $68,006 $0 $267 

McAdoo Borough $203,826,000 $1,878 $211,012 $0 $2,366 

Mechanicsville Borough $37,555,000 $180 $25,810 $0 $462 

Middleport Borough $39,001,000 $315 $31,236 $0 $322 

Minersville Borough $446,379,000 $210 $194,346 $0 $6,804 

Mount Carbon Borough $10,831,000 $0 $7,818 $0 $146 

New Castle Township $45,079,000 $0 $17,316 $0 $1,387 

New Philadelphia Borough $101,864,000 $460 $82,311 $0 $1,108 

New Ringgold Borough $24,626,000 $2,658 $42,150 $0 $223 

North Manheim Township $434,559,000 $120 $269,339 $0 $7,539 

North Union Township $171,028,000 $2,680 $119,042 $0 $834 

Norwegian Township $279,019,000 $15 $77,517 $0 $7,855 

Orwigsburg Borough $385,843,000 $14,159 $307,454 $0 $7,992 

Palo Alto Borough $97,922,000 $0 $51,677 $0 $820 

Pine Grove Borough $284,312,000 $0 $90,313 $0 $4,529 

Pine Grove Township $351,482,000 $0 $124,747 $0 $3,894 

Port Carbon Borough $154,875,000 $20 $106,469 $0 $1,665 

Port Clinton Borough $33,660,000 $2,906 $37,261 $0 $345 

Porter Township $200,150,000 $0 $55,435 $0 $1,246 

Pottsville City $1,659,500,000 $2,129 $682,697 $0 $40,338 

Reilly Township $55,917,000 $0 $19,762 $0 $460 

Ringtown Borough $113,059,000 $0 $70,946 $0 $684 

Rush Township $379,614,000 $5,547 $339,200 $0 $3,696 

Ryan Township $164,115,000 $1,393 $124,927 $0 $698 

Schuylkill Haven Borough $660,503,000  $317 $393,820 $0 $11,576 

Schuylkill Township $94,071,000  $8,890 $107,102 $0 $193 

Shenandoah Borough $666,917,000  $50 $286,961 $0 $17,493 

South Manheim Township $289,918,000  $8,408 $305,411 $0 $1,616 

St. Clair Borough $367,582,000  $5 $172,656 $0 $6,280 



Schuylkill County Hazard Mitigation Plan 

March 2019 

4.3.6-20 

SECTION 4.3.6. HURRICANE AND WINDSTORM 

Municipality
Total Replacement Cost 
Value (Structure Only) 

Estimated Residential
Damage

Estimated Commercial
Damage

100-Year MRP 
Event

500-Year MRP 
Event

100-Year MRP 
Event

500-Year MRP 
Event

Tamaqua Borough $684,156,000 $44,334 $744,421 $0 $16,118 

Tower City Borough $168,700,000 $0 $34,671 $0 $1,527 

Tremont Borough $157,478,000 $0 $39,749 $0 $1,572 

Tremont Township $36,317,000 $0 $4,761 $0 $992 

Union Township $89,854,000 $1,315 $72,175 $0 $249 

Upper Mahantongo Township $80,067,000 $0 $22,158 $0 $523 

Walker Township $85,298,000 $9,395 $129,994 $14 $168 

Washington Township $248,728,000 $666 $203,912 $0 $699 

Wayne Township $557,731,000 $689 $465,483 $0 $4,187 

West Brunswick Township $394,765,000 $34,713 $515,072 $77 $6,601 

West Mahanoy Township $345,990,000 $0 $131,839 $0 $3,084 

West Penn Township $347,338,000 $40,251 $607,177 $14 $5,081 

Schuylkill County $15,558,237,000 $231,950 $9,694,771 $143 $224,249 

Source: HAZUS-MH 4.0 
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The total damage to buildings (structure only) for all occupancy types across Schuylkill County is estimated to be 

$232,000 for the 100-year MRP wind-only event, and approximately $9.7 million for the 500-year MRP wind-only event.  

The majority of these losses are to the residential building category.  Refer to Figures 4.3.6-4 and 4.3.6-5 that illustrate 

the density estimated building loss across Schuylkill County for these two events. 

Because of differences in building construction, residential structures are generally more susceptible to wind damage 

than commercial and industrial structures.  The damage counts include buildings damaged at all severity levels from 

minor damage to total destruction.  Total dollar damage reflects the overall impact to buildings at an aggregate level. 

Figure 4.3.6-5. Density of Losses for Structures (All Occupancies) for the 100-Year Mean Return Period Event 
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Figure 4.3.6-6. Density of Losses for Structures (All Occupancies) for the 500-Year Mean Return Period Event 

Impact on Critical Facilities 

Utility infrastructure could suffer damage from high winds associated with falling tree limbs or other debris, resulting 

in the loss of power.  Loss of service can impact residents and business operations alike. Interruptions in heating or 

cooling utilities can affect populations such as the young and elderly, who are particularly vulnerable to temperature-

related health impacts.  Loss of power can impact other public utilities, including potable water and wastewater 

treatment and communications.  In addition to public water services, property owners with private wells may not have 

access to potable water either until power is restored.  Lack of power to emergency facilities, including police, fire, EMS, 

and hospitals, will inhibit a community’s ability to effectively respond to an event and maintain the safety of its citizens.  

Overall, all critical facilities are exposed to the wind hazard.  HAZUS-MH estimates the probability that critical facilities 

(i.e., medical facilities, fire/EMS, police, EOC, schools, and user-defined facilities such as shelters and municipal 

buildings) may sustain damage as a result of 100-year and 500-year MRP wind events.  Additionally, HAZUS-MH 

estimates the loss of use for each facility in number of days.  Due to the sensitive nature of the critical facility dataset, 

individual facility estimated loss is not provided.   
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HAZUS-MH estimates no damage to the critical facilities as a result of the 100-year event.  Table 4.3.6-10 summarizes 

the percent probability that each facility type may experience damage as a result of the 500-year MRP event.  

Table 4.3.6-10.  Number of Critical Facilities to Experience Impacts from the 500-Year Mean Return Period Event 

Facility Type 

500-Year MRP Event 

Loss of Days 

Percent-Probability of Sustaining Damage 

Minor Moderate Severe Complete 

EOC 0 0-1 0 0 0 

Medical 0 0 0 0 0 

Police 0 0-1 0 0 0 

Fire 0 0 0 0 0 

Schools 0 0-1 0 0 0 

Source: HAZUS-MH 4.0 
MRP = Mean Return Period 

Impact on the Economy 

Hurricanes and tropical storms also impact the economy.  Impacts include but are not limited to loss of business 

function, damage to inventory, relocation costs, wage loss and rental loss due to the repair/replacement of buildings.  

HAZUS-MH estimates the total economic loss associated with each storm scenario (direct building losses and business 

interruption losses). Direct building losses are the estimated costs to repair or replace the damage caused to the 

building.  This is reported in the “Impact on General Building Stock” subsection discussed earlier.  Business interruption 

losses are the losses associated with the inability to operate a business because of the wind damage sustained during 

the storm or the temporary living expenses for those displaced from their home because of the event.   

For the 100-year MRP wind event, HAZUS-MH estimates less than $1,000 in business interruption costs (income loss, 

relocation costs, rental costs and lost wages) and no inventory losses.  For the 500-year MRP wind only event, HAZUS-

MH estimates approximately $51K in business interruption losses for the County, which includes loss of income, 

relocation costs, rental costs and lost wages, and inventory losses less than $1,000. 

Impacts to transportation lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day 

commuting and goods transport) transportation needs.  Utility infrastructure (power lines, gas lines, electrical systems) 

could suffer damage and impacts can result in the loss of power, which can impact business operations and can impact 

heating or cooling provision to the population.   

Debris management can be costly and may also impact the local economy.  HAZUS-MH 4.0 estimates the amount of 

debris that may be produced as result of the 100- and 500-year MRP wind events.  Table 4.3.6-11 summarizes the 

estimated debris by municipality which should be considered a lower-bound analysis.  Because the estimated debris 

production does not include debris generated by flooding, this is likely a conservative estimate and may be higher if 

multiple impacts occur.

According to the HAZUS-MH Hurricane User Manual: ‘The Eligible Tree Debris columns provide estimates of the weight 

and volume of downed trees that would likely be collected and disposed at public expense. As discussed in Chapter 12 

of the HAZUS-MH Hurricane Model Technical Manual, the eligible tree debris estimates produced by the Hurricane 

Model tend to underestimate reported volumes of debris brought to landfills for a number of events that have occurred 

over the past several years. This indicates that that there may be other sources of vegetative and non-vegetative debris 
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that are not currently being modeled in HAZUS. For landfill estimation purposes, it is recommended that the HAZUS 

debris volume estimate be treated as an approximate lower bound. Based on actual reported debris volumes, it is 

recommended that the HAZUS results be multiplied by three to obtain an approximate upper bound estimate. It is also 

important to note that the Hurricane Model assumes a bulking factor of 10 cubic yards per ton of tree debris. If the 

debris is chipped prior to transport or disposal, a bulking factor of 4 is recommended. Thus, for chipped debris, the 

eligible tree debris volume should be multiplied by 0.4’.  No multiplier has been applied to the data presented in Table 

4.3.6-11. 

Table 4.3.6-11.  Debris Production for 100- and 500-Year Mean Return Period Events

Municipality 

Brick and Wood 

(tons) 

Concrete and Steel 

(tons) 

Tree 

(tons) 

Eligible Tree Volume 

(cubic yards) 

100 

Year MRP 

Event 

500 

Year MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year 

MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year MRP 

Event 

Ashland Borough 0 1 0 0 0 0 0 0 

Auburn Borough 0 0 0 0 0 1 0 1 

Barry Township 0 0 0 0 0 0 0 0 

Blythe Township 0 0 0 0 0 0 0 0 

Branch Township 0 1 0 0 0 0 0 0 

Butler Township 0 0 0 0 0 0 0 0 

Cass Township 0 1 0 0 0 0 0 0 

Coaldale Borough 0 13 0 0 0 0 0 0 

Cressona Borough 0 10 0 0 0 0 0 0 

Deer Lake Borough 0 1 0 0 0 0 0 0 

Delano Township 0 0 0 0 0 0 0 0

East Brunswick Township 0 9 0 0 0 0 0 0

East Norwegian Township 0 1 0 0 0 0 0 0

East Union Township 0 0 0 0 0 0 0 0

Eldred Township 0 0 0 0 0 0 0 0

Foster Township 0 0 0 0 0 0 0 0

Frackville Borough 0 5 0 0 0 0 0 0

Frailey Township 0 0 0 0 0 5 0 2

Gilberton Borough 0 0 0 0 0 0 0 0

Girardville Borough 0 0 0 0 0 0 0 0

Gordon Borough 0 0 0 0 0 0 0 0

Hegins Township 0 0 0 0 0 67 0 10

Hubley Township 0 0 0 0 0 111 0 7

Kline Township 0 5 0 0 0 0 0 0

Landingville Borough 0 0 0 0 0 0 0 0

Mahanoy City Borough 0 6 0 0 0 0 0 0

Mahanoy Township 0 1 0 0 0 0 0 0

McAdoo Borough 0 17 0 0 0 0 0 0

Mechanicsville Borough 0 0 0 0 0 0 0 0

Middleport Borough 0 1 0 0 0 0 0 0

Minersville Borough 0 4 0 0 0 0 0 0
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Table 4.3.6-11.  Debris Production for 100- and 500-Year Mean Return Period Events

Municipality 

Brick and Wood 

(tons) 

Concrete and Steel 

(tons) 

Tree 

(tons) 

Eligible Tree Volume 

(cubic yards) 

100 

Year MRP 

Event 

500 

Year MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year 

MRP 

Event 

100 

Year 

MRP 

Event 

500 

Year MRP 

Event 

Mount Carbon Borough 0 0 0 0 0 0 0 0

New Castle Township 0 0 0 0 0 0 0 0

New Philadelphia Borough 0 3 0 0 0 0 0 0

New Ringgold Borough 0 0 0 0 0 0 0 0

North Manheim Township 0 10 0 0 0 0 0 0

North Union Township 0 2 0 0 0 0 0 0

Norwegian Township 0 4 0 0 0 0 0 0

Orwigsburg Borough 0 19 0 0 0 0 0 0

Palo Alto Borough 0 0 0 0 0 0 0 0

Pine Grove Borough 0 0 0 0 0 2 0 1

Pine Grove Township 0 0 0 0 0 139 0 22

Port Carbon Borough 0 1 0 0 0 0 0 0

Port Clinton Borough 0 0 0 0 2 12 7 6

Porter Township 0 0 0 0 0 120 0 13

Pottsville City 0 32 0 0 0 0 0 0

Reilly Township 0 0 0 0 0 0 0 0

Ringtown Borough 0 0 0 0 0 0 0 0

Rush Township 0 14 0 0 0 0 0 0

Ryan Township 0 1 0 0 0 0 0 0

Schuylkill Haven Borough 0 30 0 0 0 0 0 0

Schuylkill Township 0 4 0 0 0 0 0 0

Shenandoah Borough 0 13 0 0 0 0 0 0

South Manheim Township 0 9 0 0 2 245 5 41

St. Clair Borough 0 5 0 0 0 0 0 0

Tamaqua Borough 0 79 0 0 0 0 0 0

Tower City Borough 0 0 0 0 0 1 0 1

Tremont Borough 0 0 0 0 0 2 0 1

Tremont Township 0 0 0 0 0 17 0 2

Union Township 0 0 0 0 0 0 0 0

Upper Mahantongo Township 0 0 0 0 0 63 0 6

Walker Township 0 5 0 0 0 0 0 0

Washington Township 0 4 0 0 4 510 4 53

Wayne Township 0 12 0 0 1 414 5 57

West Brunswick Township 0 19 0 0 0 0 0 0

West Mahanoy Township 0 1 0 0 0 0 0 0

West Penn Township 0 34 0 0 0 0 0 0

Schuylkill County 0 377 0 0 9 1,709 22 223 

Source: HAZUS-MH 4.0 



Schuylkill County Hazard Mitigation Plan 

March 2019 

4.3.6-26 

SECTION 4.3.6. HURRICANE AND WINDSTORM 

Future Growth and Development 

Understanding future changes that impact vulnerability in the County can assist in planning for future development and 

ensuring that appropriate mitigation, planning, and preparedness measures are in place. Areas targeted for potential 

future growth and development in the next 5 years have been identified across the County at the municipal level.  It is 

anticipated that any new development and new residents will be exposed to the hurricane and windstorm hazard.  

However, due to increased standards and codes, new development may be less vulnerable to wind-related hazards 

compared to the aging building stock in the County. 

Effect of Climate Change on Vulnerability 

Since the 1970s, globally there has been an increase in ‘tropical cyclone destructiveness’ as measured by the Power 

Dissipation Index.  This increased tropical cyclone intensity and duration correlates with sea surface temperature.  This 

suggests that future increases of tropical sea surface temperature may lead to future increases in tropical cyclone 

intensity and duration.  However, there is a high level of uncertainty regarding the relationship between climate change 

and storm events.  Future improvements in modeling smaller scale climatic processes can be expected and will lead to 

improved understanding of how the changing climate will alter temperature, precipitation and storm events in 

Pennsylvania (Shortle et. al, 2009).   

Major clusters of summertime thunderstorms in North America will grow larger, more intense, and more frequent later 

this century in a changing climate, unleashing far more rain and posing a greater threat of flooding across wide areas 

(UCAR 2017).  An increase in storms will produce more wind events and may increase tornado activity.  Additionally, an 

increase in temperature will provide more energy to produce storms that generate tornadoes (Climate Central 2016).   

Overall, Schuylkill County will continue to remain vulnerable to the hurricane and windstorm hazard. 

Additional Data and Next Steps 

Over time, Schuylkill County will obtain additional data to support an enhanced analysis of this hazard.  Data that will 

support the analysis would include additional detail on past hazard events and impacts, and an updated building 

inventory to include specific building information such as type of construction and details on protective features (for 

example, shutters or wind straps).   


