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4.3.9 Tornado, Windstorm 

This section provides a profile and vulnerability assessment for the tornado and windstorm hazard. 

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.  Wind 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).  There are different types of damaging winds: 

straight-line wind, downdraft, downburst, microburst, gust front, derecho, bow echo, and hook echo.  Each wind 

type is described below: 

• Straight-line wind is a term used to define any thunderstorm wind that is not associated with rotation.  

Straight-line winds are the movement of air from areas of higher pressure to areas of lower pressure – 

the greater the difference in pressure, the stronger the winds.  It is used mainly to differentiate from 

tornadic 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 out ahead of a thunderstorm (National 

Severe Storms Laboratory [NSSL] 2015a). 

• 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 the 

differential heating between the equator and the poles, and the 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).  A bow echo can be more than 300 kilometers 

long, last for several hours, and produce extensive swaths of wind damage at the ground (NSSL 2015a). 

• A hook echo is a radar echo that is the most recognized and well-known radar signature for tornadic 

supercells.  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 (Provic 2013). 

High winds, other than tornadoes, are experienced in all parts of the United States.  Areas that experience the 

highest wind speeds are coastal regions from Texas to Maine and the Alaskan coast; however, exposed mountain 

areas experience winds at least as high as those along the coast (FEMA 1997; Robinson 2013).  Wind begins 

with differences in air pressures, and is essentially the horizontal movement of air caused by uneven heating of 

the earth.  Wind occurs everywhere.  Effects from high winds can include downed trees and power lines, and 

damaged roofs and windows.  Table 4.3.9-1 describes wind classifications used by the National Weather Service 

(NWS). 
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Table 4.3.9-1.  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 

None 5-15 or 10-20 

Light, or light and variable wind 0-5 

Source: NWS 2009 

mph Miles per hour 

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

thunderstorms, and accompanying mesoscale offspring such as tornadoes and downbursts.  Wind speeds vary 

from 0 mph at ground level to 200 mph in the upper atmospheric jet stream 6 to 8 miles above the earth’s surface 

(FEMA 1997). 

A derecho is type of windstorm that can occur during a rapidly moving thunderstorm.  A derecho is a long-lived 

windstorm associated with a moving squall line of thunderstorms.  It produces straight-line winds gusts of at 

least 58 mph and often has isolated gusts exceeding 75 mph.  As a result, trees generally fall and debris is blown 

in one direction.  To be considered a derecho, these conditions must continue along a path of at least 240 miles.  

Derechos are more common in the Great Lakes and Midwest regions of the United States, though, on occasion, 

can persist into the mid-Atlantic and northeast United States (Office of the New Jersey State Climatologist 

[ONJSC] Rutgers University 2015). 

Tornadoes are nature’s most violent storms and can cause fatalities and devastate neighborhoods in seconds.  A 

tornado appears as a rotating, funnel-shaped cloud that extends from a thunderstorm to the ground with whirling 

winds that can reach 250 mph.  Damage paths can be greater than 1 mile wide and 50 miles long.  Tornadoes 

typically develop from either a severe thunderstorm or hurricane as cool air rapidly overrides a layer of warm 

air.  Tornadoes typically move at speeds between 30 and 125 mph and can generate internal winds exceeding 

300 mph.  The lifespan of a tornado rarely is longer than 30 minutes (FEMA 1997).  Tornadoes cause high wind 

velocity generating wind-blown debris, along with lightning or hail, resulting in additional damage.  Destruction 

caused by tornadoes depends on the size, intensity, and duration of the storm.  Tornadoes cause the greatest 

damage to structures that are light, such as residential and mobile homes, and tend to remain localized during 

impact (Northern Virginia Regional Commission [NVRC] 2006). 

The following sections discuss the location and extent, range of magnitude, previous occurrence, future 

occurrence, and vulnerability assessment associated with the wind and tornado hazard for Lancaster County. 

4.3.9.1 Location and Extent 

Tornadoes and windstorms can occur throughout Pennsylvania.  Tornadoes are usually localized; however, 

severe thunderstorms can result in conditions favorable to the formation of numerous or long-lived tornadoes.  

Straight-line winds and windstorms are experienced on a region-wide scale (Pennsylvania Emergency 

Management Agency [PEMA] 2013). 

Windstorms 

Figure 4.3.9-1 illustrates the ways in which the frequency and strength of windstorms affect the United States 

and indicates the general locations of wind activity.  This figure is based on 40 years of tornado history and 100 

years of hurricane history collected by FEMA.  States located in Wind Zone IV have experienced the greatest 
number of tornadoes and the strongest tornadoes (NVRC 2006).  Lancaster County is located in Wind Zone II, 
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and has experienced tornadoes with speeds up to 160 mph.  Table 4.3.9-2 describes the areas within the various 

wind zones of the United States. 

Figure 4.3.9-1.  Wind Zones in the United States 

 
Source: FEMA 2012 

Note: The black oval indicates the approximate location of Lancaster County. 

 
Table 4.3.9-2.  Wind Zones in the United States 

Wind Zones Areas Affected 

Zone I 

(130 mph) 

All of Washington, Oregon, California, Idaho, Utah, and Arizona.  Western parts 

of Montana, Wyoming, Colorado, and New Mexico.  Most of Alaska, except the 

east and south coastlines. 

Zone II 

(160 mph) 

Eastern parts of Montana, Wyoming, Colorado, and New Mexico.  Most of North 

Dakota.  Northern parts of Minnesota, Wisconsin, and Michigan.  Western parts of 

South Dakota, Nebraska, and Texas.  All New England States.  Eastern parts of 

New York, Pennsylvania, Maryland, and Virginia.  Washington DC. 

Zone III 

(200 mph) 

Areas of Minnesota, South Dakota, Nebraska, Colorado, Kansas, Oklahoma, 

Texas, Louisiana, Mississippi, Alabama, Georgia, Tennessee, Kentucky, 

Pennsylvania, New York, Michigan, and Wisconsin.  Most or all of Florida, 

Georgia, South Carolina, North Carolina, Virginia, and West Virginia.  All of 

American Samoa, Puerto Rico, and Virgin Islands. 

Zone IV 

(250 mph) 

Mid United States, including all of Iowa, Missouri, Arkansas, Illinois, Indiana, and 

Ohio and parts of adjoining states of Minnesota, South Dakota, Nebraska, Kansas, 

Oklahoma, Texas, Louisiana, Mississippi, Alabama, Georgia, Tennessee, 

Kentucky, Pennsylvania, Michigan, and Wisconsin.  Guam. 
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Wind Zones Areas Affected 

Special Wind Region 

Isolated areas in the following states: Washington, Oregon, California, Idaho, 

Utah, Arizona, Montana, Wyoming, Colorado, and New Mexico.  The borders 

between Vermont and New Hampshire; between New York, Massachusetts, and 

Connecticut; between Tennessee and North Carolina. 

Hurricane Susceptible 

Region 

Southern United States coastline from Gulf Coast of Texas eastward to include 

entire State of Florida.  East coastline from Maine to Florida, including all of 

Massachusetts, Connecticut, Rhode Island, Delaware, and Washington DC.  All of 

Hawaii, Guam, American Samoa, Puerto Rico, and Virgin Islands. 

Source:  FEMA 2012 

mph Miles per hour 

 

Tornadoes 

The United States experiences more tornadoes than any other country with approximately 1,000 occurring in a 

typical year.  The peak of the U.S. tornado season is April through June, with the highest concentration of 

tornadoes in the central United States, although tornadoes can occur at any time of year (NWS 2011).  Tornadoes 

tend to strike in the afternoons and evening, the warmest hours of the day, with approximately 80 percent of all 

tornadoes striking between noon and 9:00 p.m.  (PEMA 2013). 

Tornado movement is characterized in two ways: direction and speed of the spinning winds and forward 

movement of the tornado and storm track.  Rotational wind speeds of the vortex can range from 100 mph to 

more than 250 mph.  In addition, the speed of forward motion can be 0 to 45 or 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 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 

more than a mile in width.  Some tornadoes never touch the ground and are short-lived, while others may touch 

the ground several times. 

While the extent of tornado damage is usually localized, the extreme winds of this vortex can be among the most 

destructive on earth when they move through populated, developed areas. 

Figure 4.3.9-2 shows the annual average number of tornadoes between 1981 and 2010 (Johns and Cordifi 2011).  

The Commonwealth of Pennsylvania experienced an average of 15 tornado events annually between 1981 and 

2010. 
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Figure 4.3.9-2.  Annual Average Number of Tornadoes in the United States, 1981 to 2010 

 
Source:  SPC 2012 

 

Figure 4.3.9-3 indicates that a large portion of Pennsylvania is at high risk for tornadoes; with a portion 

considered to be at the highest risk.  According to this graphic, Lancaster County has a moderate risk for tornado.  

Details regarding historical tornado events are discussed in the Past Occurrences section (Section 4.3.9.3) of this 

profile. 
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Figure 4.3.9-3.  Tornado Risk in the United States 

 
Source: American Red Cross 2010 

Note: The black circle indicates the general location of Lancaster County. 

 

A study from the National Oceanic and Atmospheric Administration’s (NOAA) NSSL provided estimates of the 

long-term threat from tornadoes.  The NSSL used historical data to estimate the daily probability of tornado 

occurrences across the United States, without considering the magnitude of the tornado.  Figure 4.3.9-4 shows 

the estimates prepared by the NSSL.  In Pennsylvania, it is estimated that the probability of a tornado occurring 

is 0.2 to 0.8 day per year.  In Lancaster County, it is estimated that the probability of a tornado occurring is 0.6 

to 0.8 day per year (NSSL 2013). 
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Figure 4.3.9-4.  Total Annual Threat of Tornado Events in the United States, 1980-1999 

 
Source: NSSL 2013 

Notes: The mean number of days per year with one or more events within 25 miles of a point is shown 

here.  The fill interval for tornadoes is 0.2, with the purple starting at 0.2 day.  For the non-tornadic 

threats, the fill interval is 1, with the purple starting at 1.  For the significant (violent) threats, it is 5 

days per century (millennium). 

The black arrow indicates the general location of Lancaster County. 

4.3.9.2 Range of Magnitude 

Windstorms are generally defined as sustained wind speeds of 40 mph or greater, lasting for 1 hour or longer, or 

winds of 58 mph or greater for any duration.  A tornado’s magnitude is classified using the Enhanced Fujita 

Scale, which is further discussed below. 

The magnitude or severity of a tornado was originally categorized using the Fujita Scale (F-Scale) or the Pearson 

Fujita Scale introduced in 1971, based on a relationship between the Beaufort Wind Scales (B-Scales) (measure 

of wind intensity) and the Mach number scale (measure of relative speed).  It is used to rate the intensity of a 

tornado by examining the damage caused by the tornado after it has passed over a man-made structure (Tornado 

Project Date Unknown).  The F-Scale categorizes each tornado by intensity and area.  The scale is divided into 

six categories, F0 (Gale) to F5 (Incredible) (Edwards 2013). 

Although the F-Scale has been in use for more than 30 years, the scale has limitations.  The primary limitations 

are a lack of Damage Indicators (DI), no account of construction quality and variability, and no definitive 

correlation between damage and wind speed.  These limitations have led to the inconsistent rating of tornadoes 

and, in some cases, an overestimate of tornado wind speeds.  The limitations listed above led to the development 

of the Enhanced Fujita Scale (EF Scale).  The Texas Tech University Wind Science and Engineering (WISE) 

Center, along with a forum of nationally renowned meteorologists and wind engineers from across the country, 

developed the EF Scale (Texas Tech University 2015). 
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The EF Scale was adopted on February 1, 2007.  It is used to assign a tornado with a rating based on estimated 

wind speeds and related damage.  When tornado-related damage is surveyed, it is compared with a list of DIs 

and Degrees of Damage (DOD), which help better estimate the range of wind speeds produced by the tornado.  

From that, a rating is assigned, similar to that of the F-Scale, with six categories from EF0 to EF5, representing 

increasing DOD.  The EF Scale was revised from the original F-Scale to reflect better examinations of tornado 

damage.  The EF Scale also relates to how most structures are designed (NWS 2007).  Table 4.3.9-3 displays 

each of its six categories of the EF Scale. 

Table 4.3.9-3.  Enhanced Fujita Damage Scale 

EF Scale 

Number 

Intensity 

Phrase 

Wind 

Speed 

(mph) Type of Damage Done 

EF0 
Light 

tornado 
65–85 

Light damage.  Peels surface off some roofs; some damage to gutters or siding; 

branches broken off trees; shallow-rooted trees pushed over. 

EF1 
Moderate 

tornado 
86-110 

Moderate damage.  Roofs severely stripped; mobile homes overturned or badly 

damaged; loss of exterior doors; windows and other glass broken. 

EF2 
Significant 

tornado 
111-135 

Considerable damage.  Roofs torn off well-constructed houses; foundations of 

frame homes shifted; mobile homes destroyed; large trees snapped or uprooted; 

light-object missiles generated; cars lifted off ground. 

EF3 
Severe 

tornado 
136-165 

Severe damage.  Entire stories of well-constructed houses destroyed; severe 

damage to large buildings such as shopping malls; trains overturned; trees 

debarked; heavy cars lifted off the ground and thrown; structures with weak 

foundations blown away some distance. 

EF4 
Devastating 

tornado 
166-200 

Devastating damage.  Well-constructed houses and whole-frame houses 

completely leveled; cars thrown; and small missiles generated. 

EF5 
Incredible 

tornado 
>200 

Incredible damage.  Strong-frame houses leveled off foundations and swept away; 

automobile-sized missiles fly through the air in excess of 100 meters (109 yards); 

high-rise buildings have significant structural deformation; incredible phenomena 

will occur.   

Source:  SPC 2016 

mph Miles per hour 

 

The EF Scale takes into account more variables than the original F-Scale did in assigning a wind speed rating to 

a tornado.  The EF Scale incorporates 28 DIs, such as building type, structures, and trees.  There are eight DODs 

for each damage indicator, ranging from the beginning of visible damage to complete destruction of the damage 

indicator.  Table 4.3.9-4 lists the 28 DIs.  A description is provided for each one of these indicators of the typical 

construction for that category.  Each DOD in every category is assigned an expected estimate of wind speed, a 

lower bound of wind speed, and an upper bound of wind speed. 
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Table 4.3.9-4.  EF Scale Damage Indicators 

Number  Damage Indicator Abbreviation Number  Damage Indicator Abbreviation 

1 Small barns, farm 

outbuildings 
SBO 

15 School - 1-story elementary 

(interior or exterior halls) 
ES 

2 One- or two-family 

residences 
FR12 

16 School - junior or senior 

high school 
JHSH 

3 Single-wide mobile 

home  
MHSW 

17 Low-rise  

(1-4 story) building 
LRB 

4 Double-wide mobile 

home 
MHDW 

18 Mid-rise  

(5-20 story) building 
MRB 

5 

Apartment, 

condominium, 

townhouse  

(3 stories or less) 

ACT 
19 High-rise  

(over 20 stories) 
HRB 

6 
Motel M 

20 
Institutional building 

(hospital, government.  or 

university) 

IB 

7 Masonry apartment or 

motel 
MAM 

21 
Metal building system MBS 

8 Small retail building 

(fast food) 
SRB 

22 
Service station canopy SSC 

9 
Small professional 

(doctor office, branch 

bank) 

SPB 
23 

Warehouse  

(tilt-up walls or heavy 

timber) 

WHB 

10 
Strip mall SM 

24 
Transmission line tower TLT 

11 
Large shopping mall LSM 

25 
Free-standing tower FST 

12 Large, isolated (“big 

box”) retail building 
LIRB 

26 Free-standing pole 

 (light, flag, luminary) 
FSP 

13 
Automobile showroom ASR 

27 
Tree - hardwood TH 

14 Automotive service 

building 
ASB 

28 
Tree - softwood TS 

 

Source: SPC 2016 

 
Since the EF Scale went into effect in February 2007, previous occurrences and losses associated with historical 

tornado events, described in Section 4.3.9.3, Past Occurrences, are classified based on the former Fujita Scale.  

Events after February 2007 are classified based on the Enhance Fujita Scale. 

Lancaster County’s worst tornado event occurred on February 24, 2016, when an EF2 tornado moved across the 

County near Gap.  The storm blew over trees, damaged an estimated fifty structures, including two large farm 

outbuildings, an Amish school building, and a two-story residence.  Total damage was estimated at $8,000,000. 
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4.3.9.3 Past Occurrence 

Many sources provided historical information regarding previous occurrences and losses associated with tornado 

and windstorm events throughout the Commonwealth of Pennsylvania and Lancaster County.  With so many 

sources reviewed for this plan, loss and impact information varies depending on the source.  Therefore, the 

accuracy of monetary figures discussed is based only on the available information identified during research for 

this HMP. 

According to NOAA’s National Climatic Data Center (NCDC) storm events database, Lancaster County 

experienced 294 tornado and windstorm events between August 1, 1950, and September 30, 2017.  These events 

include high winds, strong winds, thunderstorm winds, and tornadoes.  Total property damage as a result of these 

tornado and windstorm events was estimated at over $69 million.  This total also includes damage to other 

counties. 

Figure 4.3.9-5 shows the tornadoes that have occurred across Pennsylvania from 1950 to 2012 (PEMA 2013). 

Figure 4.3.9-5.  Pennsylvania Tornado History 

 
Source: PEMA 2013 

Note: Lancaster County is indicated by the red oval. 

 

According to NOAA’s NCDC, there were 32 recorded tornadoes in Lancaster County between 1950 and 2016.  

These tornadoes included 6 with an intensity of F/EF0, 14 with an intensity of F/EF1, 11 with an intensity of 

F/EF2, and 1 with an intensity of F3.  Lancaster County’s worst tornado event occurred on February 24, 2016, 

when an EF2 tornado caused damage around Gap. 

Between 1954 and 2017, the Commonwealth of Pennsylvania experienced 36 federally declared windstorm or 

tornado-related disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster 

types: hurricane, tropical storm, tropical depression, severe storms, flash flooding, flooding, and high winds.  

Generally, these disasters cover a wide region of the Commonwealth; therefore, they may have affected many 
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counties.  However, not all counties were included in the disaster declarations.  Lancaster County was included 

in eight declared disasters (FEMA 2017). 

Based on all sources researched, select significant windstorms (those with damages of at least $5,000), and 

tornado events that have affected Lancaster County and its municipalities between 1950 and 2017 are identified 

in Table 4.3.9-5.  With tornado and windstorm documentation for the Commonwealth of Pennsylvania being so 

extensive, not all sources have been identified or researched.  Therefore, Table 4.3.9-5 may not include all events 

that have occurred throughout Lancaster County. 

Table 4.3.9-5.  Tornado and Windstorm Events in Lancaster County, 1950 to 2017 

Dates of Event Event Type Location Magnitude Losses / Impacts 

November 4, 1950 Tornado Lancaster F3 
$250,000 in property damage.  1 direct injury 

reported. 

July 29, 1961 Tornado Lancaster F2 
$2,500,000 in property damage.  3 injuries 

reported. 

June 18, 1970 Tornado Lancaster F1 $250,000 in property damage 

July 31, 1985 Tornado Lancaster F2 

$250,000 in property damage.  Winds damaged at 

least 7 homes, several warehouses and other 

commercial buildings.  Trees, vehicles, fences and 

other small structures were also damaged.  Two 

people were injured. 

August 30, 1985 Tornado Lancaster F1 

$250,000 in property damage.  Winds damaged two 

barns, a windmill, and another barn building.  

Many trees and corn crops were damaged. 

June 15, 1989 Tornado Lancaster F2 

$2,500,000 in property damage.  Winds caused 

damage to 16 homes, one business, a church, 5 

garages and 3 barns.  Many trees were uprooted.  7 

people were injured. 

May 13, 1990 Tornado Lancaster F0 
$25,000 in property damage.  At least 100 large 

trees were uprooted and homes had roofs damaged. 

May 6, 1991 Tornado Lancaster F2 $250,000 in property damage 

June 22, 2001 Tornado White Horse F0 
$5,000 in property damage.  Numerous trees were 

knocked down and corn fields damaged. 

July 27, 2004 Tornado Willow Street F1 

$100,000 in property damage.  4 or 5 homes, and 

several barns and silos were damaged.  Hundreds of 

trees were knocked down.  Two tractor trailers at a 

trucking company were lifted into the air.  No 

injuries were reported. 

August 4, 2004 Tornado Manheim F0 

$5,000 in property damage.  The tornado 

extensively damaged several corn fields, and 

portions of a vineyard.  Dozens of trees were 

knocked down.  No injuries were reported. 

July 18, 2006 Tstm Wind Churchtown 75 kts 

$50,000 in property damage.  Several homes were 

damaged from the falling trees.  In addition, a barn 

was destroyed by the high winds.  No injuries were 

reported. 

March 29, 2009 Tornado Clay Twp. F1 

$1,000,000 in property damage.  200 structures 

sustained damage.  Significant tornado damage 

affected eight trailer homes, six of which were 

totally destroyed.  Approximately 30 barns 

sustained either moderate or major damage.  Three 

minor injuries were reported. 
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Dates of Event Event Type Location Magnitude Losses / Impacts 

August 20, 2009 Tstm Wind 
Hamilton 

Park 
50 kts. 

$20,000 in property damage.  Winds uprooted large 

trees and knocked down numerous wires in and 

around the City of Lancaster.  A few trees fell onto 

cars and damaged surrounding structures.  Several 

thousand customers lost power in the city. 

July 25, 2010 Tstm Wind Lititz 70 kts. 

$20,000 in property damage.  Winds knocked down 

50-75 trees onto homes and vehicles.  No injuries 

were reported. 

September 27, 

2010 
Tornado 

Kinzers/Parad

ise Twp. 
F0 

$15,000 in property damage.  Several farm 

buildings sustained significant damage and 

multiple trees were snapped off.  A commercial 

roof-top AC unit was overturned and crop damage 

was visible in nearby corn fields.  One man was 

injured. 

August 28, 2011 Strong Wind Lancaster 46 kts 

$25,000 in property damage.  Hurricane Irene 

produced strong winds that toppled trees and utility 

wires leaving thousands of residents without power 

and many roads closed.  One tree killed a person 

and seriously injured another. 

February 25, 2012 Strong Wind Lititz 43 kts 

$10,000 in property damage.  Strong winds blew-

off part of a roof on a building.  No injuries were 

reported. 

October 29, 2012 Tornado Paradis Twp. F1 

$6,000,000 in property damage.  15 direct injuries 

from this tornado were reported.  Swaths of trees 

were leveled and approximately 50 structures 

sustained damage including several barn collapses.  

An estimated 2,000–3,000 trees were knocked 

down, along with 2 small high tensions towers in 

the Buck area. 

June 17, 2013 Tstm Wind Lancaster 50 kts. 

$45,000 in property damage in Lampeter, Iva and 

Christiana.  Winds knocked down 2 utility poles, 

and several trees. 

June 24, 2013 Tstm Wind Tayloria 50 kts. 

$5,000 in property damage.  Winds knocked down 

numerous trees and hail was reported.  

Approximately 100 yards of West Christine Road 

in Chester County was closed due to downed trees. 

June 25, 2013 Tstm Wind Lancaster 50 kts. 
$10,000 in property damage in Willow Street and 

Refton.  Winds knocked down trees. 

June 26, 2013 Tstm Wind Lancaster 50 kts. 

$10,000 in property damage in East Petersburg and 

Lancaster.  Winds knocked down utility wires and 

trees. 

June 27, 2013 Tstm Wind Intercourse 50 kts. 
$5,000 in property damage.  Winds knocked down 

trees. 

September 29, 

2015 
Tornado Rohrerstown EF1 

$4,000,000 in property damage.  Tornado produced 

significant structural damage to a warehouse, 

uprooted trees, and destroyed an outbuilding shed.  

No injuries were reported. 

February 24, 2016 Tornado Gap EF2 

$8,000,000 in property damage.  An estimated 50 

buildings sustained damage including 2 large farm 

outbuildings, an Amish school building, and a two-

story residence.  Numerous trees were stripped of 

leaves and knocked over. 

July 18, 2016 Tstm Wind Gordonville 52 kts. 
$8,000 in property damage.  Trees and wires were 

knocked down. 
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Dates of Event Event Type Location Magnitude Losses / Impacts 

July 23, 2016 Tstm Wind Lancaster 61 kts. 

$23,000 in property damage in Sporting Hill, West 

Lancaster and Christiana.  Storm knocked down 

trees and damaged roofs.  In one instance, trees fell 

onto a building, trapping several people inside but 

no injuries were reported. 

August 16, 2016 Tstm Wind Lancaster 52 kts. 

$22,000 in property damage in Marietta and 

Maytown.  Storm knocked down trees.  In one 

instance, trees fell onto a mobile home.  No injuries 

were reported. 

October 30, 2016 Tstm Wind Lancaster 52 kts. 

$19,000 in property damage in West Lancaster, 

Rothsville and Gordonville.  Storm knocked down 

numerous trees and wires. 

February 25, 2017 Tstm Wind Lexington 78 kts. $500,000 in property damage.  Hail reported. 

 

Source: FEMA 2017; NOAA-NCDC 2017 

Notes: 

 (1) Monetary figures within this table were U.S.  Dollar (USD) figures calculated during or within the approximate time of the 

event.  If such an event would occur in the present day, monetary losses would be considerably higher in USDs as a result of 

increased U.S.  Inflation Rates. 

 

FEMA Federal Emergency Management Agency  NCDC National Climatic Data Center 

K Thousand ($)     NOAA National Oceanic Atmospheric Administration 

Kts. Knots      PEMA Pennsylvania Emergency Management Agency 

M Million ($)     Tstm Thunderstorm 

mph Miles per hour      

4.3.9.4 Future Occurrence 

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

probability of occurrence, or likelihood of the event, is one parameter used for ranking hazards.  The probability 

of occurrence for severe tornado and windstorm events in Lancaster County is considered likely (between 50 and 

90 percent annual probability) as defined by the Risk Factor Methodology probability criteria (Section 4.4). 

Lancaster County experiences strong winds on a frequent basis, and when those winds occur, they can result in 

significant property damage, downed trees, and utility outages.  It can be reasonably assumed that future 

tornadoes will be similar in nature to those that have affected Lancaster County in the past.  It is estimated that 

Lancaster County will continue to experience direct and indirect impacts of annual windstorms and tornadoes 

that 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. 

4.3.9.5 Vulnerability Assessment 

To understand risk, a community must evaluate which assets are exposed and vulnerable in the identified hazard.  

The entire County has been identified as the hazard area for tornado and other windstorm events.  Therefore, all 

assets in the County (population, structures, critical facilities, and lifelines), as described in the County Profile 

(Section 2), are potentially vulnerable.  The following text evaluates and estimates the potential impact of strong 

winds on the County, including: 

• Overview of vulnerability 

• Data and methodology used for the evaluation 

• Impact on: (1) life, safety and health of residents, (2) general building stock, (3) critical facilities, 

(4) economy, and (5) future growth and development 

• Effect of climate change on vulnerability 
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Overview of Vulnerability 

The high winds and air speeds of a severe windstorm event, including winds in a tornado, can 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 affected 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.  The risk assessment for tornadoes and windstorms evaluates 

available data for a range of storms included in this hazard category. 

The entire inventory of the County is at risk of being damaged or lost through the impacts of tornadoes and 

windstorms.  Certain areas, infrastructure, and types of buildings are at greater risk than others because of their 

proximity to falling hazards or their manner of construction.  Potential losses associated with high wind events 

were calculated for two probabilistic hurricane events: the 100-year and 500-year mean return period (MRP) 

hurricane events.  The impacts on population, existing structures, critical facilities, and the economy are 

presented below, after a summary of the data and methodology used.  Although the estimate is based on a 

hurricane event, the data can also be used to estimate potential damage from other windstorm events. 

Data and Methodology 

After historical data had been reviewed, the Hazards U.S.-Multi-Hazard (HAZUS-MH) methodology and model 

were used to analyze windstorms for Lancaster County.  Data used to assess this hazard include data available 

in the HAZUS-MH 3.2 wind model and professional knowledge. 

HAZUS-MH contains data on historical hurricane events and wind speeds.  It also includes surface roughness 

and vegetation (tree coverage) maps for the area.  Surface roughness and vegetation data support modeling of 

wind force across various types of land surfaces.  Hurricane and inventory data available in HAZUS-MH were 

used to evaluate potential losses from the 100- and 500-year MRP events (severe wind impacts).  Other than 

updated data for the general building stock and critical facility inventories, the default data in HAZUS-MH 3.2 

were the best available for use in this evaluation. 

Impact on Life, Health, and Safety 

The impact of a tornado or windstorm on life, health, and safety depends on several factors, including the severity 

of the event and whether adequate warning time was provided to residents.  It is assumed that the entire population 

of Lancaster County (U.S.  Census 2010 population of 519,445 people) is exposed to this hazard. 

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.  Socially vulnerable populations are 

most susceptible, 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.  HAZUS-MH estimates there will be 

zero people displaced and zero people who may require temporary shelter as a result of the 100- and 500-year 

MRP events. 

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 that may not be available due to isolation 

during a storm event.  Section 2 presents the statistical information regarding these populations in the County. 

Impact on General Building Stock 

After the population exposed to the tornado or windstorm hazard has been considered, the general building stock 

replacement value exposed to and damaged by 100-year and 500-year MRP events was examined.  Wind-only 
impacts are reported based on the probabilistic hurricane runs using HAZUS-MH 3.2.  Potential damage is the 

modeled loss that could occur to the exposed inventory, including damage to structural and content value based 
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on the wind-only impacts associated with a hurricane (using the methodology described in Section 4.4).  

Although the estimate is based on a hurricane event, the data can also be used to estimate potential damage from 

other windstorm events. 

It is assumed that the entire County’s general building stock is exposed to the wind hazard (greater than $3.4 

billion for structures only).  Expected building damage was evaluated by HAZUS across the following wind 

damage categories: no damage/very minor damage, minor damage, moderate damage, severe damage, and total 

destruction.  Table 4.3.9-6 summarizes the definitions of the damage categories. 

Table 4.3.9-6.  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% 

> the larger 

of 20% & 3 

and  50% 

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% 

> one and 

 the larger 

of 20% & 3 

> 3 

and  

25% 

Typically 

10 to 20 

Impacts 

No No 

Destruction 

Complete roof failure or failure of wall frame.  

Loss of more than 50 percent of roof sheathing. 

Typically 

> 50% 
> 50% > 25% 

Typically > 

20 Impacts 
Yes Yes 

Source: FEMA 2013 

As noted earlier in the profile, HAZUS estimates the 100-year MRP peak gust wind speeds for Lancaster County 

to be 49 to 66 mph, which equates to a Tropical Storm.  As depicted in Table 4.3.9-7, HAZUS-MH 3.2 estimates 

over $9 million in structure damage across the County for the 100-year MRP event.  Residential buildings 

comprise of all of the building inventory and are estimated to experience all of the damage. 

HAZUS estimates the 500-year MRP peak gust wind speeds for Lancaster County to range from 69 to 83 mph.  

This wind speed equates to a Tropical Storm (<74 mph) and Category 1 Storm (74 mph to 95 mph) and 

approximately $88 million in damages to the general building stock (structure only).  This amount is less than 1 

percent of the County’s building inventory.  The residential buildings are estimated to experience the majority 

of the damage.  Table 4.3.9-7 summarizes the building value (structure only) damage estimated for the 100-year 

and 500-year MRP wind-only events by occupancy class. 
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Table 4.3.9-7.  Estimated Building Replacement Value (Structure Only) Damaged by the 100-Year and 500-Year Mean Return Period Winds 
for All Occupancy Classes 

Municipality 

Total Building 

Replacement 

Value 

(Structure 

Only) 

Total Building Damage (All 

Occupancies) Residential Buildings Commercial Buildings 

100-Year 500-Year 100-Year 500-Year 100-Year 500-Year 

Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss 

Adamstown Borough $241,291,000 $39,564 $127,961 $39,564 $118,503 $0 $710 

Akron Borough $386,174,000 $56,894 $400,871 $56,858 $386,387 $36 $9,530 

Bart Township $210,899,000 $187,592 $583,557 $184,547 $571,686 $1,574 $5,437 

Brecknock Township $622,322,000 $253,969 $581,341 $244,263 $571,319 $5,024 $5,045 

Caernarvon Township $378,543,000 $163,151 $305,504 $154,127 $293,651 $5,001 $6,092 

Christiana Borough $123,264,000 $45,953 $163,156 $43,691 $158,308 $1,104 $2,052 

Clay Township $534,342,000 $120,836 $733,073 $111,567 $716,089 $5,277 $9,378 

Colerain Township $243,323,000 $214,778 $915,768 $211,120 $888,890 $1,965 $11,095 

Columbia Borough $1,023,852,000 $55 $1,611,131 $55 $1,533,478 $0 $55,861 

Conestoga Township $345,963,000 $56,352 $872,504 $56,111 $861,308 $167 $5,709 

Conoy Township $276,993,000 $0 $612,002 $0 $602,565 $0 $3,935 

Denver Borough $410,669,000 $85,125 $337,945 $85,031 $328,308 $94 $3,956 

Drumore Township $198,654,000 $106,988 $938,252 $104,255 $904,153 $1,636 $14,720 

Earl Township $987,315,000 $305,365 $1,015,501 $253,327 $878,203 $33,598 $67,684 

East Cocalico Township $1,060,783,000 $247,474 $836,788 $241,877 $807,186 $2,635 $14,455 

East Donegal Township $778,411,000 $41 $2,152,422 $41 $2,105,199 $0 $22,116 

East Drumore Township $437,268,000 $188,933 $1,224,337 $178,796 $1,160,063 $5,403 $27,820 

East Earl Township $611,326,000 $289,636 $720,116 $270,765 $693,617 $9,526 $10,378 

East Hempfield Township $3,453,712,000 $247,186 $5,969,101 $246,290 $5,731,560 $465 $115,344 

East Lampeter Township $2,059,520,000 $411,687 $2,999,671 $389,456 $2,826,637 $14,118 $110,023 

East Petersburg Borough $445,336,000 $35,114 $783,721 $35,114 $767,293 $0 $11,731 

Eden Township $156,417,000 $80,302 $396,463 $76,958 $384,150 $786 $3,109 
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Municipality 

Total Building 

Replacement 

Value 

(Structure 

Only) 

Total Building Damage (All 

Occupancies) Residential Buildings Commercial Buildings 

100-Year 500-Year 100-Year 500-Year 100-Year 500-Year 

Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss 

Elizabeth Township $383,738,000 $32,294 $426,687 $32,294 $415,518 $0 $3,269 

Elizabethtown Borough $1,112,560,000 $0 $1,386,538 $0 $1,345,640 $0 $19,685 

Ephrata Borough $1,422,269,000 $159,004 $1,004,335 $158,991 $952,043 $0 $30,363 

Ephrata Township $1,023,938,000 $194,777 $1,068,654 $185,745 $1,029,394 $3,363 $18,130 

Fulton Township $256,463,000 $114,026 $1,044,527 $109,391 $963,254 $1,721 $13,688 

Lancaster City $5,732,698,000 $478,486 $6,289,378 $478,486 $5,893,722 $0 $215,827 

Lancaster Township $1,528,187,000 $232,282 $2,955,510 $232,282 $2,913,231 $0 $28,266 

Leacock Township $455,618,000 $230,486 $901,322 $215,090 $853,073 $8,558 $23,230 

Lititz Borough $1,239,113,000 $91,297 $1,204,836 $91,297 $1,122,126 $0 $26,307 

Little Britain Township $337,249,000 $283,580 $1,226,495 $279,650 $1,198,287 $1,951 $9,357 

Manheim Borough $526,083,000 $105 $652,296 $105 $619,500 $0 $16,227 

Manheim Township $5,144,650,000 $830,470 $8,405,682 $816,329 $8,121,713 $7,342 $198,048 

Manor Township $2,071,018,000 $228,520 $5,146,664 $228,159 $4,974,282 $194 $80,998 

Marietta Borough $227,159,000 $100 $350,969 $100 $334,923 $0 $6,937 

Martic Township $399,587,000 $66,586 $1,138,784 $66,479 $1,115,130 $67 $10,083 

Millersville Borough $705,041,000 $75,267 $1,161,797 $74,790 $1,139,814 $324 $11,760 

Mount Joy Borough $859,338,000 $293 $1,361,881 $293 $1,313,696 $0 $26,039 

Mount Joy Township $1,016,431,000 $171 $1,758,470 $171 $1,707,695 $0 $30,352 

Mountville Borough $251,996,000 $6,023 $437,427 $6,023 $423,624 $0 $9,763 

New Holland Borough $581,959,000 $186,845 $625,737 $169,281 $591,612 $11,294 $21,486 

Paradise Township $455,279,000 $210,680 $823,244 $198,677 $794,941 $7,393 $14,128 

Penn Township $1,040,491,000 $36,118 $1,571,441 $36,118 $1,503,731 $0 $36,547 

Pequea Township $431,396,000 $96,157 $1,056,912 $93,230 $1,023,446 $1,158 $11,100 
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Municipality 

Total Building 

Replacement 

Value 

(Structure 

Only) 

Total Building Damage (All 

Occupancies) Residential Buildings Commercial Buildings 

100-Year 500-Year 100-Year 500-Year 100-Year 500-Year 

Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss Probable Loss 

Providence Township $498,260,000 $144,374 $1,263,817 $142,321 $1,234,305 $982 $13,556 

Quarryville Borough $282,446,000 $97,606 $481,214 $89,322 $459,151 $6,250 $16,926 

Rapho Township $1,096,056,000 $896 $2,154,858 $896 $2,096,331 $0 $24,708 

Sadsbury Township $246,515,000 $177,800 $573,536 $173,077 $557,356 $2,131 $6,204 

Salisbury Township $792,974,000 $488,279 $1,185,180 $472,264 $1,147,723 $8,210 $15,688 

Strasburg Borough $325,423,000 $121,832 $714,202 $114,057 $687,032 $5,583 $17,972 

Strasburg Township $399,206,000 $171,125 $926,042 $159,178 $891,263 $9,994 $25,359 

Terre Hill Borough $140,089,000 $55,701 $150,865 $52,355 $146,919 $1,664 $1,664 

Upper Leacock Township $962,453,000 $261,181 $1,425,174 $237,254 $1,332,058 $10,351 $34,478 

Warwick Township $1,947,800,000 $246,588 $2,782,946 $238,438 $2,685,264 $4,734 $56,390 

West Cocalico Township $626,071,000 $134,176 $571,870 $130,840 $558,759 $1,498 $4,312 

West Donegal Township $901,131,000 $0 $1,554,915 $0 $1,528,049 $0 $12,561 

West Earl Township $794,974,000 $253,422 $1,159,268 $244,625 $1,102,467 $4,494 $26,311 

West Hempfield Township $1,663,399,000 $36,225 $3,548,915 $36,225 $3,468,071 $0 $41,037 

West Lampeter Township $1,754,420,000 $352,561 $3,418,599 $349,064 $3,334,301 $1,957 $48,739 

Lancaster County $54,619,855,000 $9,232,326 $88,192,173 $8,896,707 $84,867,992 $189,618 $1,723,671 

Source: HAZUS-MH 3.2
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Because of differences in building construction, residential structures are generally more susceptible to wind 

damage than are commercial and industrial structures.  Wood and masonry buildings, regardless of their 

occupancy class, generally tend to experience more damage than concrete or steel buildings.  The damage counts 

include buildings damaged at all severity levels from minor damage to total destruction.  Total damage dollar 

amounts reflect the overall impact to buildings at an aggregate level. 

Of the more than $54.6 billion in total residential replacement value (structure) for the entire County, an 

estimated $8.9 in residential building damage can be anticipated for the 100-year event and over $84.8 million 

in residential building damage can be anticipated for the 500-year event.  Residential building damage accounts 

for 96.2 percent of total damage for the 500-year wind-only event.  This information illustrates residential 

structures are the most vulnerable to the wind hazard. 

Annualized losses were also examined for Lancaster County.  A total of more than $934K is estimated as the 

annualized loss for the entire County; however, annualized loss does not predict which losses will occur in any 

particular year. 

Impact on Critical Facilities 

HAZUS-MH 3.2 estimates the probability that critical facilities (medical facilities, fire/emergency medical 

services, police, emergency operation centers, and schools) may sustain damage as a result of 100-year and 500-

year MRP wind-only events; note, an error in HAZUS does not allow for damage estimates to user defined 

facilities (i.e., shelters, senior facilities, etc.).  Additionally, HAZUS-MH estimates the loss of use for each 

facility in number of days.  HAZUS-MH estimates that there will be a 0-1% chance of minor damage to various 

police, emergency operation center, and school facilities in Lancaster County, and continuity of operations at 

these facilities will not be interrupted (loss of use is estimated to be 0 days) as a result of a 100-year MRP event.  

Table 4.3.9-8 summarizes the results estimated for the 500-year MRP wind-only events. 

Table 4.3.9-8.  Estimated Impacts to Critical Facilities for the 500-Year Mean Return Period Hurricane-
Related Winds 

 

Facility Type 

500-Year Event 

Loss of Days 

Percent-Probability of Sustaining Damage 

Minor Moderate Severe Complete 

EOC 0 1-5 0-1 0 0 

Medical 0 0-3 0-2 0-1 0 

Police 0 1-3 0 0 0 

Fire 0 0-2 0 0 0 

Schools 0 0-7 0-2 0 0 

Source: HAZUS-MH 3.2 

At this time, HAZUS-MH 3.2 does not estimate losses to transportation lifelines and utilities as part of the 

hurricane model.  Transportation lifelines are not considered particularly vulnerable to the wind hazard; they are 

more vulnerable to cascading effects such as flooding, and falling debris.  Impacts to transportation lifelines 

affect both short-term (evacuation activities) and long-term (day-to-day commuting) transportation needs. 

Utility structures could suffer damage associated with falling tree limbs or other debris, resulting in the loss of 

power, which can impair business operations and can affect heating or cooling provision to citizens (including 

the young and elderly, who are particularly vulnerable to temperature-related health impacts). 

Impact on Economy 

Severe storms also affect the economy, including loss of business function (for example, to tourism and 

recreation), damage to inventory, relocation costs, wage loss, and rental loss from repair or replacement of 
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buildings.  HAZUS-MH estimates the total economic loss associated with each storm scenario (direct building 

losses and business interruption losses).  Direct building losses are considered the estimated costs to repair or 

replace the damage caused to the building.  These losses are reported in the “Impact on General Building Stock” 

section 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. 

HAZUS-MH estimates business interruption losses for Lancaster County for the 100-year MRP event 

(<$10,000).  HAZUS-MH estimates $3.7 million in business interruption losses for Lancaster County for the 

500-year MRP wind-only event, which includes loss of inventory, income, relocation costs, rental costs, and lost 

wages. 

HAZUS-MH 3.2 also estimates the amount of debris that may be produced a result of the 100-year and 500-year 

MRP wind events.  Table 4.3.9-9 estimates the debris produced for Lancaster County during a wind event.  This 

estimate is likely conservative; it may be higher if multiple impacts occur or if the event occurs in conjunction 

with rain or other hazards, because the estimated debris production does not include flooding.  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 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.” (FEMA 2015a) 

Table 4.3.9-9.  Estimated Debris Production for 100-Year and 500-Year Mean Return Period 
Hurricane-Related Winds 

 

Municipality 

Brick and Wood 

(tons) 

Concrete and 

Steel 

(tons) 

Tree 

(tons) 

Eligible Tree 

Volume (cubic 

yards) 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

Adamstown Borough 0.0 7.0 0.0 0.0 9.0 32.0 102.3 307.6 

Akron Borough 0.0 32.0 0.0 0.0 14.0 81.0 110.1 610.0 

Bart Township 6.0 44.0 0.0 0.0 324.0 1,506.0 248.9 1,165.8 

Brecknock Township 1.0 11.0 0.0 0.0 389.0 682.0 684.5 1,231.3 

Caernarvon Township 2.0 9.0 0.0 0.0 87.0 240.0 120.2 268.0 

Christiana Borough 0.0 13.0 0.0 0.0 10.0 54.0 69.6 334.8 

Clay Township 0.0 34.0 0.0 0.0 79.0 664.0 192.5 1,007.6 

Colerain Township 2.0 76.0 0.0 0.0 698.0 4,379.0 627.7 3,537.3 

Columbia Borough 0.0 171.0 0.0 0.0 0.0 196.0 2.6 1,608.6 

Conestoga Township 0.0 62.0 0.0 0.0 48.0 926.0 111.4 1,276.2 

Conoy Township 0.0 32.0 0.0 0.0 0.0 1,211.0 0.0 1,068.1 
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Municipality 

Brick and Wood 

(tons) 

Concrete and 

Steel 

(tons) 

Tree 

(tons) 

Eligible Tree 

Volume (cubic 

yards) 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

Denver Borough 0.0 13.0 0.0 0.0 20.0 86.0 247.4 720.6 

Drumore Township 1.0 83.0 0.0 0.0 404.0 4,929.0 278.9 3,795.4 

Earl Township 17.0 79.0 0.0 0.0 164.0 754.0 272.1 993.1 

East Cocalico Township 0.0 29.0 0.0 0.0 246.0 771.0 571.2 1,873.7 

East Donegal Township 0.0 150.0 0.0 0.0 0.0 2,275.0 0.5 2,592.9 

East Drumore Township 3.0 113.0 0.0 0.0 615.0 4,344.0 444.6 3,064.3 

East Earl Township 6.0 31.0 0.0 0.0 221.0 450.0 295.3 614.6 

East Hempfield Township 0.0 368.0 0.0 0.0 109.0 2,209.0 663.5 9,251.0 

East Lampeter Township 2.0 262.0 0.0 0.0 281.0 1,717.0 1,079.6 5,668.5 

East Petersburg Borough 0.0 53.0 0.0 0.0 0.0 126.0 0.7 1,109.6 

Eden Township 0.0 27.0 0.0 0.0 258.0 1,321.0 197.5 952.1 

Elizabeth Township 0.0 24.0 0.0 0.0 3.0 410.0 12.3 710.8 

Elizabethtown Borough 0.0 127.0 0.0 0.0 0.0 220.0 0.0 1,741.4 

Ephrata Borough 0.0 67.0 0.0 0.0 38.0 171.0 445.5 1,537.9 

Ephrata Township 2.0 63.0 0.0 0.0 199.0 885.0 353.2 1,649.6 

Fulton Township 1.0 111.0 0.0 0.0 590.0 5,598.0 411.6 4,124.5 

Lancaster City 1.0 834.0 0.0 0.0 51.0 566.0 612.9 3,946.3 

Lancaster Township 0.0 231.0 0.0 0.0 95.0 725.0 732.2 4,411.1 

Leacock Township 16.0 84.0 0.0 0.0 69.0 622.0 88.0 653.5 

Lititz Borough 0.0 103.0 0.0 0.0 30.0 223.0 347.2 1,728.1 

Little Britain Township 2.0 92.0 0.0 0.0 596.0 3,870.0 430.5 2,877.2 

Manheim Borough 0.0 45.0 0.0 0.0 7.0 130.0 100.6 1,091.3 

Manheim Township 2.0 478.0 0.0 0.0 465.0 2,235.0 2,708.8 11,626.5 

Manor Township 0.0 440.0 0.0 0.0 130.0 5,261.0 424.9 8,134.4 

Marietta Borough 0.0 38.0 0.0 0.0 0.0 72.0 0.0 624.3 

Martic Township 0.0 87.0 0.0 0.0 114.0 3,277.0 197.5 3,803.9 

Millersville Borough 0.0 122.0 0.0 0.0 23.0 249.0 217.9 1,960.8 

Mount Joy Borough 0.0 108.0 0.0 0.0 4.0 214.0 15.8 1,827.3 

Mount Joy Township 0.0 121.0 0.0 0.0 0.0 2,081.0 0.0 2,613.3 

Mountville Borough 0.0 44.0 0.0 0.0 0.0 121.0 0.0 839.8 

New Holland Borough 2.0 61.0 0.0 0.0 37.0 91.0 338.7 801.1 

Paradise Township 5.0 55.0 0.0 0.0 251.0 769.0 380.0 1,221.9 

Penn Township 0.0 98.0 0.0 0.0 67.0 1,877.0 62.4 2,536.5 

Pequea Township 0.0 89.0 0.0 0.0 173.0 1,478.0 241.6 2,032.7 

Providence Township 0.0 108.0 0.0 0.0 135.0 1,641.0 279.6 2,889.7 

Quarryville Borough 2.0 43.0 0.0 0.0 28.0 172.0 202.5 1,044.3 

Rapho Township 0.0 151.0 0.0 0.0 44.0 4,530.0 37.0 3,822.9 

Sadsbury Township 3.0 38.0 0.0 0.0 491.0 1,836.0 405.7 1,559.9 

Salisbury Township 6.0 65.0 0.0 0.0 390.0 1,249.0 505.8 1,455.8 

Strasburg Borough 4.0 63.0 0.0 0.0 31.0 164.0 285.7 1,372.4 
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Municipality 

Brick and Wood 

(tons) 

Concrete and 

Steel 

(tons) 

Tree 

(tons) 

Eligible Tree 

Volume (cubic 

yards) 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

100 

Year 

500 

Year 

Strasburg Township 2.0 73.0 0.0 0.0 504.0 2,256.0 480.6 2,375.0 

Terre Hill Borough 1.0 7.0 0.0 0.0 9.0 20.0 89.3 197.4 

Upper Leacock Township 0.0 110.0 0.0 0.0 105.0 766.0 381.3 1,915.8 

Warwick Township 0.0 161.0 0.0 0.0 219.0 1,469.0 524.4 3,754.5 

West Cocalico Township 0.0 15.0 0.0 0.0 252.0 814.0 406.8 1,281.9 

West Donegal Township 0.0 111.0 0.0 0.0 0.0 1,090.0 0.0 1,690.6 

West Earl Township 1.0 66.0 0.0 0.0 142.0 899.0 455.1 2,077.7 

West Hempfield Township 0.0 260.0 0.0 0.0 11.0 1,698.0 51.2 5,607.1 

West Lampeter Township 3.0 299.0 0.0 0.0 284.0 1,962.0 743.0 4,929.5 

Lancaster County 93.0 6,791.0 0.0 0.0 9,563.0 80,664.0 19,290.6 141,519.9 

Source: HAZUS-MH 3.2  

Future Growth and Development 

As discussed and illustrated in Section 2.4, areas targeted for future growth and development have been identified 

across Lancaster County.  Any areas of growth could be affected by the tornado and windstorm hazard because 

the entire County is exposed and vulnerable to the wind hazard, particularly when associated with severe storms. 

Effect of Climate Change on Vulnerability 

Climate is defined not simply as average temperature and precipitation but also by the type, frequency, and 

intensity of weather events.  Both globally and at the local scale, climate change has the potential to alter the 

prevalence and severity of events such as hurricanes.  While predicting changes to the prevalence or intensity of 

a wind event and its effects is difficult, understanding vulnerabilities to potential changes is a critical part of 

estimating future climate change impacts on human health, society, and the environment (U.S. Environmental 

Protection Agency [EPA], 2006). 


