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Executive Summary

EXECUTIVE SUMMARY

The 2025 Lancaster County Hazard Mitigation Plan (HMP) is an update to the 2019 county HMP, prepared in
accordance with the Disaster Mitigation Act of 2000 (DMA 2000). DMA 2000 regulations require formal
updates and adoptions of local plans every 5 years, reassessing risks, and updating local strategies to manage
and mitigate those risks. States and local governments require a current approved HMP in order to remain eligible
for certain pre-disaster mitigation grant funds and funds made available in the wake of federally declared
disasters. DMA 2000 requires participating municipalities to document their hazard mitigation planning process
and to identify hazards, potential losses, and mitigation goals and strategies.

The Lancaster County HMP represents the work of citizens, elected and appointed government officials, business
leaders, and volunteer and nonprofit groups to protect community assets, preserve economic viability of the
community, and save lives. Extensive outreach efforts by Lancaster County Department of Public Safety’s
Emergency Management Division (LCEMD) resulted in participation by 58 of the county’s 60 municipalities,
as listed in Table ES-1; Table ES-2 identifies how each jurisdiction participated. Upon completion and approval
of the HMP, participating jurisdictions will continue to address and implement findings and recommendations
of this plan update.

Table ES-1. Participating Jurisdictions in the 2025 Lancaster County HMP Update

Participating Jurisdictions

Adamstown (B) Akron (B) Bart (Twp) Brecknock (Twp) Caernarvon (Twp)
Christiana (B) Clay (Twp) Colerain (Twp) Columbia (B) Conestoga (Twp)
Conoy (Twp) Denver (B) Drumore (Twp) Earl (Twp) East Cocalico (Twp)
East Donegal (Twp) East Drumore (Twp) East Hempfield (Twp) |East Lampeter (Twp) |East Petersburg (B)
Eden (Twp) Elizabeth (Twp) Elizabethtown (B) Ephrata (B) Ephrata (Twp)
Fulton (Twp) Lancaster (City) Lancaster (Twp) Leacock (Twp) Lititz (B)
Little Britain (Twp) Manheim (B) Manheim (Twp) Manor (Twp) Marietta (B)
Martic (Twp) Millersville (B) Mount Joy (B) Mount Joy (Twp) Mountville (B)
New Holland (B) Paradise (Twp) Penn (Twp) Pequea (Twp) Providence (Twp)
Quarryville (B) Rapho (Twp) Sadsbury (Twp) Salisbury (Twp) Strasburg (B)
Strasburg (Twp) Upper Leacock (Twp) Warwick (Twp) West Cocalico (Twp) |West Donegal (Twp)
West Earl (Twp) West Hempfield (Twp) | West Lampeter (Twp)

Other Participating Jurisdictions
Bainbridge Water Cocalico SD Columbia Borough SD |Conestoga Valley SD |Donegal SD
Authority
East Cocalico Twp Elizabethtown Area SD  |Ephrata Area SD Hempfield SD Lampeter-Strasburg SD
Water and Sewer
Authority
Lancaster Area Sewer |Lancaster Bible College |Lancaster County Lancaster SD Lancaster-Lebanon
Authority Conservation District Intermediate Unit
Manheim Area Water |Manheim Central SD Manheim Township Octara Area SD Penn Manor SD
and Sewer Authority SD
Penn State Health Solanco SD Warwick SD Well Span Health

Note: B = Borough; SD = School District; Twp = Township
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Table ES-2. How Jurisdictions Participated in the 2025 Lancaster County HMP Update

Submitted Worksheets Only

Akron (B) Bainbridge Water Bart (Twp) Brecknock (Twp) Caernarvon (Twp)
Authority
Christiana (B) Clay (Twp) Cocalico SD Colerain (Twp) Columbia Borough SD
Conestoga Valley SD |Conoy (Twp) Drumore (Twp) East Cocalico (Twp) East Donegal (Twp)
East Drumore (Twp) |East Lampeter (Twp) Elizabethtown Area SD | Elizabeth (Twp) Ephrata (Twp)
Fulton (Twp) Hempfield SD Lampeter-Strasburg SD  |Lancaster-Lebanon Lancaster SD
Intermediate Unit
Leacock (Twp) Little Britain (Twp) Manheim (Twp) Manheim Central SD Manheim Township SD
Manor (Twp) Mountville (B) New Holland (B) Octara Area SD Paradise (Twp)
Penn Manor SD Providence (Twp) Solanco SD Strasburg (B) Strasburg (Twp)
Upper Leacock (Twp) | Warwick SD West Cocalico (Twp) West Earl (Twp)
Attended Meetings Only
Donegal SD Lancaster Bible College |Lancaster County Penn State Health Well Span Health
Conservation District
Submitted Worksheets and Attended Meetings
Adamstown (B) Columbia (B) Conestoga (Twp) Denver (B) Earl (Twp)
East Hempfield (Twp) |East Petersburg (B) Eden (Twp) Elizabethtown (B) Ephrata Area SD
Ephrata (B) Lancaster (City) Lancaster (Twp) Lititz (B) Manheim (B)
Marietta (B) Martic (Twp) Millersville (B) Mount Joy (B) Mount Joy (Twp)
Penn (Twp) Pequea (Twp) Quarryville (B) Rapho (Twp) Sadsbury (Twp)
Salisbury (Twp) Warwick (Twp) West Donegal (Twp) West Hempfield (Twp) |West Lampeter (Twp)
East Earl (Twp) Eastern Lancaster Pequea Valley SD Terre Hill (B)
County SD

Note: B = Borough; SD = School District; Twp = Township

During the plan update process, Lancaster County and participating municipalities engaged in the following
planning process steps:

el S

responsible for each action’s implementation

Identified and prioritized hazards that may affect the county and its municipalities
Assessed the county’s and all municipalities’ vulnerabilities to these hazards
Identified mitigation actions that can reduce those vulnerabilities

Developed a strategy for implementing the mitigation actions, including identifying the agencies

Throughout the planning process, the general public was offered an opportunity to comment on the existing
HMP and provide suggestions for the updated version. The county hosted a Steering Committee meeting that
was open to the public, during which residents could provide input on the HMP.

The following hazards were identified by the Planning Team as presenting the highest risk to the county and its

municipalities:

Flood, flash flood, ice jam
Cyber incident
Subsidence, sinkhole
Radon exposure

Utility interruption
Transportation accident
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This HMP also includes hazard profiles for the following hazards (listed in order of risk factor analysis ranking):

Environmental hazards — gas and liquid pipelines
Terrorism

Winter storm

Wildfire

Hailstorm

Pandemic and infectious disease

Tornado, windstorm

Environmental hazards — hazardous materials
Substance use disorder and mental health
Nuclear incident

Drought and water supply deficiencies
Invasive species

Dam failure

Earthquake

To mitigate the effects of those hazards, the Planning Team identified the following goals for hazard mitigation
over the next 5 years, with italicizes indicating changes from the previous HMP:

e Goal 1: Prevent injury/death and damage from natural and human-caused hazards in Lancaster
County.

e Goal 2: Protect the citizens of Lancaster County as well as public and private property from the
impacts of natural and human-caused hazards.

e Goal 3: Improve emergency services and capabilities in Lancaster County to protect citizens from
natural and human-caused hazards.

e Goal 4: Increase public education and awareness of existing and potential natural and human-
caused hazards in Lancaster County.

o Goal 5: Reduce the risk of natural hazards for socially vulnerable populations.

o Goal 6: Address long-term vulnerabilities from high hazard dams.

Objectives and actions to be implemented are discussed in the Mitigation Action Plan in Section 6.4 of this HMP.

LCEMD will meet annually to evaluate the status of plan implementation and prepare a summary report on HMP
status and any needed updates; the evaluation will be shared and reviewed with local emergency management
coordinators. The mitigation evaluation will address changes as new hazard events occur, as the area develops,
and as more information becomes available pertaining to hazards and their impacts. The evaluation will include
an assessment of whether the planning process and actions have been effective, whether development or other
issues warrant changes to the HMP or its priorities, if progress toward the communities’ goals is satisfactory,
and whether changes are warranted. The public is encouraged to give feedback by directly contacting the County
Hazard Mitigation Plan Coordinator, during recurring review meetings, and during the 5-year revision process.

To request information or provide comments regarding this plan, please contact the Lancaster County
Emergency Management Division:

Contact Name: Brooke Goodling, Community Resilience Coordinator
Mailing Address: Hazard Mitigation Plan Coordinator
c/o Lancaster County Emergency Management Division
28 S Charlotte Street
Manheim, PA 17545

E-mail Address: HMP@)]ancastercountypa.gov
Telephone: (717) 664-1200

Lancaster County Hazard Mitigation Plan ES-iii
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SECTION1 INTRODUCTION

1.1 BACKGROUND

Across the United States, natural and human-caused disasters have led to increasing levels of deaths, injuries,
property damage, and interruptions of business and government services. The time, money, and effort spent to
recover from these disasters exhaust resources, diverting attention from important public programs and private
efforts.

“Hazard mitigation™ describes actions taken to prevent, reduce, or eliminate the long-term risks to life and
property caused by a disaster. Pre-disaster mitigation actions taken in advance of a hazard event are a key
component to breaking the typical disaster cycle. Communities that sustain damage from hazard events and
rebuild the same way may undergo the same kind of damage again from a later event. With careful selection,
mitigation actions can be long-term, cost-effective measures taken to reduce the risk of loss.

Lancaster County, Pennsylvania, has been included in a significant number of commonwealth-wide or county-
specific disaster declarations since the first federal declarations were issued in the 1950s. The emergency
management community, citizens, elected officials, and other stakeholders in Lancaster County recognize the
impact of disasters on their community and have concluded that proactive efforts need to be taken to reduce the
impact of natural and human-caused hazards. For that purpose, Lancaster County is committed to updating and
maintaining the Lancaster County HMP. The HMP is a pre-disaster, multi-hazard mitigation plan that will guide
the county toward greater disaster resistance while respecting the character and needs of the community.

The HMP update is the result of several months of collaboration between the county’s citizens and officials, led
by the Lancaster County Hazard Mitigation Planning Team and Steering Committee. The Planning Team was
composed of officials from Lancaster County, Lancaster City, East Hempfield Township, East Petersburg
Borough, and the Lancaster Conservation District. The Steering Committee was composed of additional
Lancaster County officials, municipal representatives, emergency responders, and representatives from
academia, utility companies, and commonwealth and federal agencies. Lancaster County contracted with the
consulting firm Tetra Tech to prepare the 2025 HMP update.

1.2 PURPOSE

The purpose of this HMP is to minimize the effects that natural and human-caused hazards have on the people,
property, environment, and business operations within Lancaster County. It provides background information
and a rationale for the mitigation actions that the Planning Team, Steering Committee, and municipal and district
representatives have chosen to implement across the county.

The document is governed by the Disaster Mitigation Act of 2000 (DMA 2000) and its implementing regulations
(Title 44 Code of Federal Regulations [CFR] Part 201, published February 26, 2002). Local jurisdictions must
comply with DMA 2000 and the regulations in 44 CFR 201.6 to remain eligible for funding and technical
assistance from commonwealth and federal hazard mitigation programs.

1.3 SCOPE

This hazard mitigation plan update covers essential topics about the hazards that face Lancaster County and
measures to mitigate those hazards. It includes an overview of county characteristics relevant to hazard
mitigation planning and describes how key hazards of concern for the county were identified. For each of those
hazards, a risk assessment is provided that explains the nature of the hazard in general and specifically how it
poses risk to Lancaster County. An assessment is provided of the capabilities available to Lancaster County and
the jurisdictions within it for acting to mitigate hazards. Mitigation actions are listed for each participating
jurisdiction that would address the hazard-related risks identified in this HMP. A plan is presented for
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July 2025




Section 1. Introduction

| |
. /4

implementing those actions, monitoring their effectiveness, and preparing a new update to the HMP over the
five-year period following approval of this update.

1.4 AUTHORITY AND REFERENCE

This HMP was prepared in accordance with the following regulations and guidance:

Local Mitigation Planning Policy Guide, Federal Emergency Management Agency (FEMA).
April 19, 2022.

Local Mitigation Planning Handbook. FEMA, May 2023

Plan Integration: Linking Local Planning Efforts. FEMA, July 2015

DMA 2000 (Public Law 106-390). October 30, 2000

44 CFR Parts 201 and 206 (including Feb. 26, 2002, October 1, 2002, October 28, 2003, and
September 13, 2004, Interim Final Rules)

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards. FEMA, January 2013
Pennsylvania Hazard Mitigation Plan Standard Operating Guide. 2020

Appendix A contains a full set of references used in updating this HMP.

Lancaster County Hazard Mitigation Plan 1-2

-“: July 2025




|"®'. Section 2. County Profile
N /4

SECTION 2 COUNTY PROFILE

2.1 GEOGRAPHY AND ENVIRONMENT

Lancaster County covers 946 square miles in the southeastern portion of Pennsylvania (Figure 2-1). The County
is bordered to the north by Dauphin, Lebanon, and Berks County, to the east by Chester County, to the south by
Cecil County (Maryland), and to the west by York County, across the Susquehanna River.

The built environment in the County includes agricultural communities and farmlands, roads and other
infrastructure, and suburban and rural development; the natural environment features an extensive network of
rivers and streams, the wooded slopes of Furnace Hills and Welsh Mountain, and the Susquehanna River gorge
(Lancaster County Planning Commission 2011).

2.1.1 Topography and Geology

Lancaster County is relatively flat (less than 8 percent slopes). Its geology consists of three broad bands of rock
types (FEMA 2018):

o In the north are Triassic sediments, deposited when a rift was created during the last opening of the
Atlantic Ocean, and igneous rock intruding into the rift. The gently dipping sediments (sandstones
and shales) are generally good aquifers, while igneous rocks are generally poor aquifers. The current
hills are the result of resistance to weathering.

o The central region is composed of folded and overturned carbonates (limestone sedimentary rocks).
The carbonates provide excellent quantities of water. However, the solution channels and sinkholes
that characterize this geology make groundwater highly vulnerable to contamination.

e The very southern portion of the County is dominated by metamorphic schist with some quartzites
and some serpentines.

The central and southern bands of metamorphic and sedimentary rocks represent an ocean shelf environment at
the former edge of the continent. The carbonates are shallow warm water deposits. The schists are derived from
clay-rich muds found at depth offshore. The quartzites are derived from sandstone.

2.1.2 Hydrography and Hydrology

A watershed is the area of land that drains into a body of water, such as a river, lake, stream, or bay. It is separated
from other systems by high points such as hills or slopes. It includes the waterway itself as well as the entire
land area that drains to it. Much of Lancaster County empties into Susquehanna River Sub-basin which in turn
drains to the Chesapeake Bay Drainage Basin. Lancaster County is also part of the Chiques, Cocalico, Conestoga,
Conewago, Conowingo, Donegal, Little Chiques, Little Conestoga, Mill, Octoraro, and Pequea watersheds
(Lancaster County Conservation District 2018). Figure 2-2 shows the 12 watersheds in Lancaster County.

In addition to the Susquehanna River on the county’s western border, major water courses are Big Beaver Creek,
Chiques Creek, Cocalico Creek, Conestoga Creek, Conewago Creek, Conowingo Creek, Conoy Creek, Donegal
Creek, East Branch Octoraro Creek, Fishing Creek, Hammer Creek, Lititz Creek, Little Chiques Creek, Little
Cocalico Creek, Little Conestoga Creek, Middle Creek, Mill Creek, Octoraro Creek, Pequea Creek, West Branch
Brandywine Creek, West Branch Little Conestoga Creek, and West Branch Octoraro Creek (Lancaster County
Watersheds n.d.).
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Figure 2-1. Lancaster County
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Figure 2-2. Watersheds Located Within Lancaster County
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2.1.3 Climate

Lancaster County’s climate is continental but modified by the effects of the Atlantic Ocean. The mean annual
temperature is in the low 50s degrees Fahrenheit (°F), with extremes rarely rising above 100 °F or falling below
0 °F. The annual precipitation averages approximately 40 inches, and the annual snowfall is 24 inches.
Precipitation is well distributed throughout the year, with slightly more than half falling from April through
September. During the summer, the area is regularly subject to afternoon and evening thunderstorms, often
accompanied by heavy rains and damaging winds. In addition, remnants of hurricanes originating in the tropics
occasionally pass through the area, bringing prolonged periods of heavy rainfall. Major regional floods are
attributed to either large tropical disturbances (hurricanes) or combined events, as when heavy rains occur during
a snowmelt (FEMA 2018).

Lancaster County Hazard Mitigation Plan 2-3
-m July 2025




|® . Section 2. County Profile

Climate Projections

The May 2021 Pennsylvania Climate Impact Assessment indicated that Pennsylvania is very likely to undergo
increased temperatures and precipitation in the 21 century. Increased average temperatures as a result of climate
change make the occurrence of extreme heat more likely (Commonwealth of Pennsylvania 2021). While
increased average temperatures would make the occurrence of extreme cold less likely, some climatologists have
suggested that warming in the Arctic could impact the position of the jet stream, allowing for more extreme cold
weather events to occur. While some research supports this concept, others do not and the impact of climate
change on cold weather events is not fully understood (National Geographic 2019). Extreme heat and cold result
in greater strain on utilities, increasing the likelihood of utility interruption.

An increase in the intensity of severe weather events is anticipated as the climate continues to change. This will
include wind events such as hurricanes, tornadoes, and wind associated with thunderstorms, among other
phenomena. More storms with higher winds will increase the chance that the utility infrastructure will be
impacted by these storms. Additionally, an increase in precipitation is projected, which could come in the form
of heavy downpours or winter weather thus causing additional utility interruptions. Increased risk of drought
may also threaten water utilities (Commonwealth of Pennsylvania 2021).

Lancaster County has dealt with significant drought conditions and periods of intense rainfall within just the past
year. Meteorologist Kyle Elliott, Director of the Weather Information Center at Millersville University, has
emphasized the County can anticipate continuing seeing this trend of infrequent, but intense, periods of rainfall
and longer periods of warmer, dry months.

2.2 COMMUNITY FACTS

Lancaster County was established as Pennsylvania’s fourth county in 1729. The area became a haven for those
seeking religious freedom, leading to the Mennonites settling in 1710, closely followed by Amish, German, and
English settlers.

As the rural areas of Lancaster County grew and prospered, settlements and small towns appeared. The pinnacle
of this development was the City of Lancaster, located at the center of the County and serving as the county seat
today. Lancaster County today includes 41 townships, 18 boroughs, and the City of Lancaster.

Many of the travel routes in Lancaster County were established by the original Native American inhabitants
prior to 1729 and validated as a system of trade routes that evolved into well-traveled and interconnected
roadways over centuries of use and technical advancements. Today’s transportation routes in the northern portion
of the County are concentrated on Interstate 76 and U.S. Route 322 and PA Route 283 for eastbound and
westbound travel. PA Route 501 in the north leads to U.S. Route 322 for north-south destinations. The major
population centers in the County are primarily located at the intersection of the major roadways such as U.S.
Route 222 and PA Route 501, or PA Route 283 and U.S. Routes 30 and 222 in the City of Lancaster.

Nearby population centers include the City of York 13 miles to the west; the City of Harrisburg 15 miles to the
northwest; Philadelphia 42 miles to the east; and the Allentown—Bethlehem—Easton Area 40 miles to the
northeast.

Lancaster County has a strong economy due to its diversity. Educational services combined with health care and
social assistance represent the largest workforce in Lancaster County, employing close to 65,000 workers. The
manufacturing industry employs over 42,000 workers. Retail trade is the third largest industry in Lancaster
County, employing over 33,000 workers (U.S. Census Bureau 2022). Also, tourism and agriculture are strong
contributors to the economy due to Lancaster’s fertile land and historical heritage.
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2.3 POPULATION AND DEMOGRAPHICS

Population and demographic data provide baseline information about residents. Changes in demographics or
population may be used to identify higher-risk populations. Maintaining up-to-date data on demographics allows
the County to better assess magnitudes of hazards and develop more specific mitigation plans.

2.3.1 Historical and Current Population

According to the U.S. Census, Lancaster County had a 2020 population of 552,984, which represents a
6.5 percent increase from the 2010 U.S. Census population of 519,445. Table 2-1 presents population statistics
for Lancaster County based on the 2000, 2010, and 2020 decennial U.S. Census, and 2022 American Community
Survey 5-year estimates (the most current available) data. Table 2-2 provides details regarding the demographics
for Lancaster County. The decennial census is the official national population count taken every 10 years.

Based on 2020 Census data, the population density of Lancaster County is 585.4 persons per square mile, which
is considerably higher than the Pennsylvania statewide average of 290.6 persons per square mile. Figure 2-3
displays the population density in the county. Most municipalities in Lancaster County have population densities
above the statewide average, though many have low population density. Dispersing information, instructions,
and resources during a disaster response effort to residents in low-density areas is more difficult than in more
densely populated areas because individuals are not centralized. On the other hand, a low population density
means that hazards will not affect as many people. For example, diseases may not spread as quickly because
citizens are in contact with fewer people. Similarly, fires are less likely to spread to other structures because of
the large distances between them. The magnitude of an event is typically smaller in a less-populated area because
each event affects fewer people and properties.

Table 2-1. Lancaster County Population Statistics

Decennial Census Population Change, 2010-2022
Municipality | 2010 2022 Estimate Number Percent
Adamstown Borough 1,201 1,772 1,916 2,402 630 35.55%
Akron Borough 4,046 3,876 4,152 4,135 259 6.68%
Bart Township 3,003 3,094 3,181 3,188 94 3.04%
Brecknock Township 6,699 7,199 7,557 7,567 368 5.11%
Caernarvon Township 4278 4,748 4,609 4,608 -140 -2.95%
Christiana Borough 1,124 1,168 1,112 956 =212 -18.15%
Clay Township 5,173 6,308 6,857 6,858 550 8.72%
Colerain Township 3,261 3,635 3,883 3,881 246 6.77%
Columbia Borough 10,311 10,400 10,207 10,203 -197 -1.89%
Conestoga Township 3,749 3,776 3,914 3,904 128 3.39%
Conoy Township 3,067 3,194 3,361 3,340 146 4.57%
Denver Borough 3,332 3,861 3,792 3,789 =72 -1.86%
Drumore Township 2,243 2,560 2,561 2,582 22 0.86%
Earl Township 6,183 7,024 7,144 7,142 118 1.68%
East Cocalico Township 9,954 10,310 10,767 10,820 510 4.95%
East Donegal Township 5,405 7,755 8,684 8,626 871 11.23%
East Drumore Township 3,535 3,791 3,936 3,932 141 3.72%
East Earl Township 5,723 6,507 6,699 6,729 222 3.41%
East Hempfield Township 21,399 23,522 26,304 26,287 2,765 11.75%
East Lampeter Township 13,556 16,424 17,776 17,684 1,260 7.67%
East Petersburg Borough 4,450 4,506 4,573 4,588 82 1.82%
Eden Township 1,856 2,094 2,239 2,238 144 6.88%
.n: Lancaster County Hazard Mitigation Plan 2-5
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‘ 2000

Decennial Census

Population Change, 2010-2022

Municipality 2010 2020 2022 Estimate Number Percent
Elizabeth Township 3,833 3,886 3,985 3,981 95 2.44%
Elizabethtown Borough 11,887 11,545 11,639 11,805 260 2.25%
Ephrata Borough 13,213 13,394 13,794 13,738 344 2.57%
Ephrata Township 8,026 9,400 10,386 10,480 1,080 11.49%
Fulton Township 2,826 3,074 3,214 3,201 127 4.13%
Lancaster City 56,348 59,322 58,039 57,970 -1,352 -2.28%
Lancaster Township 13,944 16,149 18,642 18,485 2,336 14.47%
Leacock Township 4,878 5,220 5,652 5,641 421 8.07%
Lititz Borough 9,029 9,369 9,381 9,559 190 2.03%
Little Britain Township 3,514 4,106 4,118 4,135 29 0.71%
Manheim Borough 4,784 4,858 5,046 5,028 170 3.50%
Manheim Township 33,697 38,133 43,977 43,757 5,624 14.75%
Manor Township 16,498 19,612 21,849 21,798 2,186 11.15%
Marietta Borough 2,689 2,588 2,623 2,769 181 6.99%
Martic Township 4,990 5,190 5,221 5,214 24 0.46%
Millersville Borough 7,774 8,168 7,903 8,426 258 3.16%
Mount Joy Borough 6,765 7,410 8,325 8,274 864 11.66%
Mount Joy Township 7,944 9,873 10,721 10,708 835 8.46%
Mountville Borough 2,444 2,802 3,017 3,002 200 7.14%
New Holland Borough 5,092 5,378 5,743 5,734 356 6.62%
Paradise Township 4,698 5,131 5,672 5,646 515 10.04%
Penn Township 7,312 8,789 10,210 10,156 1,367 15.55%
Pequea Township 4,358 4,605 5,474 5,550 945 20.52%
Providence Township 6,651 6,897 6,995 7,004 107 1.55%
Quarryville Borough 1,994 2,576 2,843 2,833 257 9.98%
Rapho Township 8,578 10,442 12,024 11,987 1,545 14.80%
Sadsbury Township 3,025 3,395 3,536 3,518 123 3.62%
Salisbury Township 10,012 11,062 11,494 11,488 426 3.85%
Strasburg Borough 2,800 2,809 3,117 3,097 288 10.25%
Strasburg Township 4,021 4,182 4,457 4,457 275 6.58%
Terre Hill Borough 1,237 1,295 1,357 1,030 -265 -20.46%
Upper Leacock Township 8,229 8,708 8,921 8,919 211 2.42%
Warwick Township 15,475 17,783 19,022 19,037 1,254 7.05%
West Cocalico Township 6,967 7,280 7,456 7,523 243 3.34%
West Donegal Township 6,539 8,260 8,944 8,945 685 8.29%
West Earl Township 6,766 7,868 8,560 8,504 636 8.08%
West Hempfield Township 15,128 16,153 17,020 17,052 899 5.57%
West Lampeter Township 13,145 15,209 17,383 17,292 2,083 13.70%
Lancaster County 470,658 519,445 552,984 553,202 33,757 6.50%
Source: U.S. Census Bureau 2010, and 2020; ACS 2022
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Table 2-2. Demographics for Lancaster County

Demographics ‘ 2010 Decennial Census ’ 2020 Decennial Census ‘ 2022 Estimate
Total population 519,445 552,984 553,202
Male 253,836 269,868 272,524
Female 265,609 283,116 280678
Median age (years) 38.2 39.3 394
Under 5 years 35,521 34,100 34,709

18 years and over 390,430 425,314 424,860

65 years and over 717,780 106,134 104,082
Total Households 193,602 216,502 216,592

Source: U.S. Census Bureau 2011; U.S. Census Bureau 2022; U.S. Census Bureau 2020
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Figure 2-3. Population Density in Lancaster County
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2.3.2 Vulnerable Populations

Under federal planning requirements, HMPs must consider hazard risks to socially vulnerable populations. These
populations can be more susceptible to hazard events due to physical or financial limitations or the location and
construction quality of their housing. Vulnerable populations have unique needs that should be taken into
consideration by public officials to help ensure the safety of populations with a higher level of risk. Identifying
concentrations of vulnerable populations can assist communities in targeting preparedness, response, and
mitigation actions. For the purposes of this planning process, vulnerable populations in Lancaster County include
people under the age of 5 or over 65, people living in poverty, people with disabilities, and non-English speakers.
Figure 2-4 shows the distribution of these vulnerable populations across the county. In some cases, such as the
accessibility to receive transportation and emergency alerts, the general population may also be considered
vulnerable.

Figure 2-4. Socially Vulnerable Populations in Lancaster County
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Older adults are more likely than the general population to experience the following vulnerabilities to hazards:

e Lacking the physical and economic resources necessary to respond to hazard events

e Being more likely to contract certain diseases or suffer health-related consequences
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e Living in senior care and living facilities where emergency preparedness occurs at the discretion of
facility operators

e Being unable to drive or otherwise having more difficulty evacuating their homes if living on their own,
thus requiring special evacuation plans
e Having hearing or vision impairments that make it difficult to receive emergency instructions

Children are considered vulnerable to hazard events because they are dependent on others to safely access
resources during emergencies and may experience increased health risks from hazard exposure.

According to the 2022 American Community Survey 5-Year Estimates, 18.8 percent of Lancaster County’s
population is 65 or older, and 6.3 percent of the county’s population is under the age of 5. The county’s combined
population under 5 years of age and over 65 years of age represents 25.1 percent of its total population. The
median age in Lancaster County is 38.7 years (U.S. Census Bureau 2022).

Poverty

People living in poverty also may lack resources to prepare for hazard events in advance or respond to the
impacts of an event afterward. Some low-income families and individuals may not own vehicles, and therefore
could be more vulnerable during an evacuation in response to a hazard event. Emergency responders may have
difficulty connecting with individuals within this economic bracket for several reasons, including less access to
the Internet within these communities. The U.S. Census Bureau identifies households with two adults and two
children with an annual household income below $29,678 per year as “low income” (U.S. Census Bureau 2023).

Table 2-3 summarizes economic characteristics of Lancaster County’s population. In 2022 (the most current data
available), the median household income in the County was $81,458, which was higher than the Commonwealth
of Pennsylvania’s estimated median household income ($73,170). The County’s 2022 estimated per capita
income of $39,872 was slightly below the Commonwealth’s 2022 estimated per capita income of $41,234.
Individuals with incomes below the poverty level accounted for 9.1 percent of the County’s population (U.S.
Census Bureau 2024).

Table 2-3. Economic Characteristics in Lancaster County

Economic Characteristics ‘ 2010 Census ‘ 2020 Census | 2022 Estimates
Median household income $51,740 $73,688 $81,458
Median family income $61,760 $87,835 $100,506
Per capita income $24,871 $35,609 $39,872
Families with income below the poverty level 7.4% 5.3% 5.7%
Individuals with income below the poverty level 10.5% 8.6% 9.1%

Source: U.S. Census Bureau 2022, U.S. Census Bureau 2023; U.S. Census Bureau 2011

Individuals Experiencing Homelessness

Individuals experiencing homelessness are at greater risk for many of the hazards identified in this plan. Natural
hazards such as extreme temperatures and severe weather leave unsheltered individuals exposed to the elements
and without adequate resources to shelter-in-place, access food, and access healthcare when needed (CDC 2024).

According to the Lancaster County Homelessness Coalition, as of 2024 there were approximately 597 persons
in Lancaster County experiencing homelessness. This number represents a “point-in-time count” (PIT) of people
who are literally homeless as defined by the U.S. Department of Housing and Urban Development. This was a
13.5 percent increase in the number of people experiencing homelessness since 2023 (526). The 2024 Winter
PIT Count revealed a total of 475 persons were sheltered in Emergency Shelter or Transitional Housing programs
and 122 persons remained unsheltered (Lancaster County Redevelopment Authority 2024).
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The COVID-19 Pandemic highlighted the increased risk of those experiencing homelessness. People
experiencing homelessness are known to have a higher risk of exposure to infectious diseases and often lack
adequate access to resources, healthcare, and treatment needed to prevent and treat infectious diseases (CDC
2024).

Physical or Mental Disability

Persons with a disability include those who have physical, sensory, or cognitive impairment that might limit a
major life activity (Centers for Disease Control and Prevention 2020). These impairments may increase the level
of difficulty that individuals face during an emergency. Cognitive impairments may reduce an individual’s
capacity to receive, process, and respond to emergency information or warnings. Individuals with a physical or
sensory disability may face issues of mobility, sight, hearing, or reliance on specialized medical equipment.
According to the 2017-2021 American Community Survey 5-Year Estimates, 11.2 percent of residents of
Lancaster County are living with a disability (U.S. Census Bureau 2022).

Language

Individuals who do not possess a working proficiency in English are vulnerable because they may have difficulty
understanding information being conveyed to them. Cultural differences can also add complexity to how
information is conveyed to populations with limited proficiency of English (Centers for Disease Control and
Prevention 2021). According to the 2017-2021 American Community Survey 5-Year Estimates, 17 percent of
Lancaster County residents over the age of 5 primarily speak a language other than English at home. Of the
31,784 individuals who reported speaking English “less than very well,” 2.8 percent speak Spanish, 2.4 percent
speak other Indo-European languages, 0.6 percent speak Asian and Pacific Island Languages, and 0.4 percent
speak other languages (U.S. Census Bureau 2022). Future hazard mitigation strategies should consider
addressing language barriers to ensure that all residents can receive emergency instructions. Table 2-4
summarizes race and ethnicity population information for Lancaster County.

Table 2-4. Race and Ethnicity in Lancaster County

Race and Ethnicity | 2010 Census % of Population 2020 Census % of Population
White 88.6% 87.6%
Black or African American 4.1% 5.8%
American Indian and Alaska Native 0.2% 1.3%
Asian 2.1% 3.2%
Native Hawaiian and Other Pacific Islander 0.0% 0.1%
Hispanic or Latino 9.8% 11.1%

Source: U.S. Census Bureau 2020, U.S. Census Bureau 2010

2.3.3 Population and Demographic Trends

Population trends can provide a basis for making decisions on the type of mitigation approaches to consider and
the locations in which these approaches should be applied. This information can also be used to support planning
decisions regarding future development in vulnerable areas. Population changes at the municipal level provide
a better understanding of changing populations within the county and where the concentration of population
resides. Maintaining up-to-date data on demographics will allow Lancaster County to better assess magnitudes
of hazards and develop more specific mitigation plans and strategies.

Table 2-5 shows historical population changes for each municipality based on Census data and projections for
future (2040) population based on 2018 estimates by the Lancaster County Planning Department. The 2018
Lancaster County Planning Department’s Comprehensive Plan Places2040 provided an estimate of county and
municipal projections for the years 2030 and 2040 (Lancaster County Planning 2018).
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Historical Census Data Projections

Municipality 2000 | 2010 | 2020 2030 2035

Adamstown Borough 1,201 1,772 1,916 2,012 2,107 2,176 2,244
Akron Borough 4,046 3,876 4,152 4,158 4,164 4,129 4,094
Bart Township 3,003 3,094 3,181 3,210 3,239 3,233 3,227
Brecknock Township 6,699 7,199 7,557 7,770 7,982 8,095 8,208
Caernarvon Township 4,278 4,748 4,609 4,671 4,733 4,745 4,756
Christiana Borough 1,124 1,168 1,112 1,112 1,118 1,111 1,104
Clay Township 5,173 6,308 6,857 7,063 7,268 7,378 7,487
Colerain Township 3,261 3,635 3,883 3,980 4,077 4,122 4,167
Columbia Borough 10,311 10,400 10,207 10,150 10,093 9,959 9,824
Conestoga Township 3,749 3,776 3914 3,941 3,968 3,953 3,938
Conoy Township 3,067 3,194 3,361 3,415 3,468 3,481 3,494
Denver Borough 3,332 3,861 3,792 3,886 3,979 4,026 4,073
Drumore Township 2,243 2,560 2,561 2,607 2,653 2,669 2,685
Earl Township 6,183 7,024 7,144 7,305 7,465 7,536 7,606
East Cocalico Township 9,954 10,310 10,767 11,010 11,253 11,358 11,463
East Donegal Township 5,405 7,755 8,684 9213 9,742 10,147 10,552
East Drumore Township 3,535 3,791 3,936 3,998 4,059 4,074 4,088
East Earl Township 5,723 6,507 6,699 6,824 6,949 6,993 7,036
East Hempfield Township 21,399 23,522 26,304 27,030 27,755 28,109 28,462
East Lampeter Township 13,556 16,424 17,776 18,402 19,027 19,398 19,768
East Petersburg Borough 4,450 4,506 4,573 4,593 4,613 4,587 4,561
Eden Township 1,856 2,094 2,239 2,280 2,320 2,333 2,345
Elizabeth Township 3,833 3,886 3,985 4,001 4,017 3,994 3,970
Elizabethtown Borough 11,887 11,545 11,639 11,721 11,802 11,758 11,714
Ephrata Borough 13,213 13,394 13,794 13,900 14,005 13,962 13,918
Ephrata Township 8,026 9,400 10,386 10,725 11,064 11,253 11,442
Fulton Township 2,826 3,074 3,214 3,263 3,311 3,322 3,332
Lancaster City 56,348 59,322 58,039 58,216 58,392 58,024 57,656
Lancaster Township 13,944 16,149 18,642 19,206 19,770 20,061 20,351
Leacock Township 4,878 5,220 5,652 5,740 5,828 5,847 5,866
Lititz Borough 9,029 9,369 9,381 9,458 9,534 9,511 9,488
Little Britain Township 3,514 4,106 4,118 4,263 4,408 4,500 4,592
Manheim Borough 4,784 4,858 5,046 5,045 5,044 4,999 4,953
Manheim Township 33,697 38,133 43,977 45,473 46,968 47,803 48,637
Manor Township 16,498 19,612 21,849 22,662 23,475 23,965 24,454
Marietta Borough 2,689 2,588 2,623 2,601 2,579 2,539 2,498
Martic Township 4,990 5,190 5,221 5,285 5,348 5,353 5,357
Millersville Borough 7,774 8,168 7,903 7,888 7,873 7,794 7,714
Mount Joy Borough 6,765 7,410 8,325 8,508 8,690 8,761 8,831
Mount Joy Township 7,944 9,873 10,721 11,221 11,720 12,067 12,413
Mountville Borough 2,444 2,802 3,017 3,122 3,226 3,288 3,349
New Holland Borough 5,092 5,378 5,743 5,849 5,995 5,989 6,022
Paradise Township 4,698 5,131 5,672 5,789 5,905 5,948 5,990
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Historical Census Data Projections
Municipality 2000 2010 2020 2025 2030 2035 2040
Penn Township 7,312 8,789 10,210 10,581 10,951 11,166 11,380
Pequea Township 4,358 4,605 5,474 5,564 5,653 5,673 5,692
Providence Township 6,651 6,897 6,995 7,062 7,128 7,118 7,108
Quarryville Borough 1,994 2,576 2,843 2,982 3,120 3,217 3,313
Rapho Township 8,578 10,442 12,024 12,445 12,865 13,104 13,343
Sadsbury Township 3,025 3,395 3,536 3,616 3,695 3,370 3,764
Salisbury Township 10,012 11,062 11,494 11,770 12,045 12,172 12,298
Strasburg Borough 2,300 2,309 3,117 3,157 3,197 3,199 3,200
Strasburg Township 4,021 4,182 4,457 4,518 4,579 4,587 4,595
Terre Hill Borough 1,237 1,295 1,357 1,364 1,371 1,365 1,358
Upper Leacock Township 8,229 8,708 8,921 9,057 9,193 9,224 9,254
Warwick Township 15,475 17,783 19,022 19,777 20,532 21,025 21,517
West Cocalico Township 6,967 7,280 7,456 7,615 7,773 7,839 7,905
West Donegal Township 6,539 8,260 8,944 9,321 9,698 9,945 10,192
West Earl Township 6,766 7,868 8,560 8,784 9,008 9,115 9,222
West Hempfield Township 15,128 16,153 17,020 17,373 17,725 17,860 17,994
West Lampeter Township 13,145 15,209 17,383 18,168 18,952 19,477 20,002
Lancaster County 470,658 519,445 552,984 565,708 578,431 584,149 589,866

Sources: Lancaster County Planning 2018

2.4 LAND USE AND DEVELOPMENT

2.4.1 Housing

Housing units are vulnerable to various natural hazards, particularly those located in defined hazard areas.
Damage to residential properties is costly to repair and devastating to the displaced residents. Lancaster County
has 218,987 housing units, as of 2022 estimates. According to the U.S. Census, 3.2 percent of the County’s
residential properties are vacant; most vacancies are due to units available for rent. Vacant buildings are
vulnerable to arson and criminal activity. Because vacant properties are not inhabited year-round or may not be
adequately maintained, many are structurally deficient and at risk of collapse.

People living in rented housing account for 30.3 percent of the County’s population. Because renters are more
transient than homeowners, communicating with renters may be more difficult than communicating with
homeowners. Communication strategies should be developed to ensure that renters, as well as tourists staying
temporarily, receive proper notifications. Table 2-6 summarizes characteristics of the residential properties in
Lancaster County.

Table 2-6. Housing Characteristics in Lancaster County

Housing Characteristics | 2010 | 2020 \ 2022

Total housing units 203,175 215,288 218,987
Owner-occupied housing units 134,960 144,547 147,859
Renter-occupied housing units 59,068 62,744 64,157
Vacant housing units 9,147 7,997 6,971

Median value (dollars) $187,400 $229,300 $287,200

Housing units with a mortgage 87,394 90,480 90,638

Housing units without a mortgage 47,566 54,067 57,221
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Source: U.S. Census Bureau 2022; U.S. Census Bureau 2023; U.S. Census Bureau 2011

Individuals experiencing homelessness are at greater risk for many of the hazards identified in this plan. Natural
hazards such as extreme temperatures and severe weather leave unsheltered individuals exposed to the elements
and without adequate resources to shelter-in-place, access food, and access healthcare when needed (CDC 2024).
Refer to 2.3.2 for more information on unhoused and homeless populations.

2.4.2 General Building Stock

The asset inventory developed for this HMP includes 285,764 structures identified from available tax data and
spatial data. These structures account for a replacement cost value (RCV) of $427 billion. This total includes
$217 billion for replacement of building structures and $210 billion for replacement of content. Table 2-7
summarizes the distribution of the general building stock inventory by occupancy class.

Table 2-7. Distribution of General Building Stock by Occupancy Class

Number of Buildings | % of Total Buildings % of Total RCV
Residential 127,056 44.5% $86,140,490,068 20.1%
Commercial 146,875 51.4% $242,228,424,735 56.7%
Industrial 1,464 0.5% $35,515,456,280 8.3%
Other4 10,369 3.6% $63,670,594,816 14.9%
Total 285,764 100.0% $427,554,965,900 100.0%

a.  Other = Government, Religion, Agricultural, and Education

Figure 2-5 through Figure 2-7 show the distribution of value density for residential, commercial, and industrial
buildings in Lancaster County. Value density is the dollar value of structures per unit area, including building
content value. The densities are shown in units of $1,000 per square mile. Value distribution maps can assist in
visualizing areas of high loss potential and in evaluating aspects of the study area in relation to hazard risks.

2.4.3 Land Use and Land Cover

Lancaster County is well known for its agriculture. The County’s extensive and productive agricultural soils are
considered among the best non-irrigated farmland in the world. More than 50 percent of the County has soils
classified as prime farmland by the U.S. Natural Resources Conservation Service and 76 percent is classified as
prime farmland or soils of statewide importance (Lancaster Farmland Trust 2021). Approximately half of the
County’s land is zoned for agriculture, with 5,108 farms comprising nearly 393,949 acres identified in the 2017
Census of Agriculture (US Department of Agriculture 2017).

Lancaster’s agricultural industry has strongly contributed to the County’s cultural identity. The County is known
for its Amish farming communities, and the Amish share of Lancaster farms has steadily increased over time
(40 percent of farms and nearly 100,000 acres). The 2022 USDA Agricultural Census showed that Lancaster
County had 19 percent of Pennsylvania’s agricultural sales—$1.8 million including livestock, poultry, and
products. Roughly $270,000 was spent in Lancaster County on repairs, supplies, and maintenance costs for farm
production expenses, a 27 percent increase from 2017 (USDA 2022).

Most of the County’s forested land was cleared in the past to allow for farming. but forested areas can be found
in the northern and northeastern parts of the County and along the Susquehanna River. Wooded areas are also
found bordering streams and other water bodies throughout the County. The Lancaster County Conservancy has
identified approximately 12,000 acres of important natural habitats that should be preserved as “Natural Gems,”
due to the presence of water bodies, wetland, forestland, grassland, geologic features, plants, animals, and
adjacency to other preserved tracts. Figure 2-8 shows County land cover.
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Figure 2-7. Distribution of Industrial Building Stock Value Density in Lancaster County
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Figure 2-8. Lancaster County Land Cover
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2.4.4 Community Lifelines and Other Critical Facilities

The Community Lifeline Concept

Community lifelines, as defined by FEMA, are the most fundamental functions of a community. Lifelines are
all the services, capabilities, and physical assets that are used day-to-day to support a community’s ongoing
needs. When stabilized and working properly, community lifelines enable all other aspects of society to function.
The following are the basic community lifelines (in alphabetical order) and multiple components of each, as
defined by FEMA (FEMA 2019):

e Communications—Communications infrastructure; responder communications; alerts, warnings, and
messages; finance; 911; and dispatch

e Energy—Power grids and fuel supplies

e Food, hydration, shelter—Food and water suppliers, shelter locations, agriculture

e Hazardous material—Hazardous materials facilities, pollutants, and contaminants

o Health and medical—Medical care, public health, patient movement, medical supply chain, and
fatality management

e Safety and security—Law enforcement, security, fire services, search and rescue services, government
services, and community safety (including dams)

e Transportation—Highway, roadway, and motor vehicle networks; mass transit; railways; aviation; and
maritime facilities

e Water systems—Potable water and wastewater infrastructure

FEMA further defines subcomponents for each of the above components—nearly 100 altogether. These
subcomponents include physical facilities as well as public and private services, capabilities, activities, and
systems. The essential subcomponents that make up community lifelines range from police stations to farm
animals, from public records to the food supply chain, and from medical treatment to banking services.

Lifelines Identified for This Plan’s Risk Assessment

It is an essential element of hazard mitigation planning to identify the community lifelines whose function can
be negatively impacted by hazard events and to develop mitigation actions that will minimize the potential for
such impacts. For this hazard mitigation plan, the assessment of community lifelines focuses on physical assets—
the critical facilities and infrastructure that can be geographically located within mapped hazard areas and for
which quantitative estimates can be made of current value and potential loss.

Table 2-8 summarizes counts of identified physical community lifeline assets in Lancaster County by category,
based on the best data available at the time of this plan. This information is subject to change as new information
about such structures becomes available during the performance period for this plan.
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Table 2-8. Community Lifelines in Lancaster County

FEMA Lifeline Category | Total Number of Lifelines
Communications 149
Energy 70
Food, Water, Shelter 12
Hazardous Materials 731
Health and Medical 1,147
Safety and Security 1,340
Transportation 44
Water Systems 449
Other Critical Facilities® 2,534
Total 6,476

a. Facilities designated as critical within Lancaster County that do not fit into any of FEMA's community lifeline categories.

2.4.5 Development Trends

Lancaster County is a rural, agricultural community that has seen an increase in development over the last
15 years. Famous for the cultural heritage of the “Plain Sect” farming community who came to America from
Germany in the sixteenth century, the County is listed on the World Monument Watch List, which identifies the
world’s 100 historical and cultural sites most endangered by development pressures. Currently, 54.5 percent of
the land is agricultural, while only 20 percent is considered to be developed; however, this number continues to
grow year after year.

Lancaster County’s existing land use and growth management policies influence and are influenced by land use
and growth policies of neighboring counties. Transportation systems provide the County with a high level of
accessibility to major urban centers, such as the Cities of Harrisburg, Baltimore, and Philadelphia. As a result,
the County has experienced a tremendous amount of growth and development stemming outward. The
transportation corridor consisting of PA 283, U.S. 30, and U.S. 222 has been the focus of development in
Lancaster County, and future growth is expected to continue in these areas.

Land use regulations have not been consistent with the County Comprehensive Plan’s Growth Management
Element, though recent multi-municipal planning efforts have worked to correct this. Most recent development
in the County has taken place near major corridors or within designated Urban or Village Growth Areas. While
other developments have taken place outside of growth areas, they largely have occurred near existing
development. Continued growth is projected for the County, with an anticipated 38,000 acres of development
by 2030. The County has identified the preservation of farmland as a goal and has committed to preservation
through the Agricultural Easement Purchase program administered by the Agricultural Preserve Board, which
has protected approximately 50,000 acres in the County.

2.5 DATA SOURCES AND LIMITATIONS

This County profile was developed with information from the following sources, in addition to those noted in
Appendix A:

Center for Rural Pennsylvania. 2023. County Profile.

FEMA. 2018. Flood Insurance Study.

Lancaster County. 2018. Lancaster County Comprehensive Plan. “places2040.”
Pennsylvania Department of Environmental Protection. 2012. Population Projections Report.

A A e

Lancaster Farmland Trust. 2021. State of Farmland Preservation in Lancaster County.
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6. U.S. Census Bureau. 2010.
7. U.S. Census Bureau. 2020.

8. U.S. Census Bureau. 2022. American Factfinder—2017-2021 American Community Survey Lancaster
County.

These sources were key in understanding the current demographic makeup of the community as well as in
framing the foundation of the HMP. They provided the underlying context of the Plan and allowed the Planning
Team to understand critical vulnerabilities in the County. Data sources used to perform geographic information
system (GIS) analysis for the risk assessment are listed in Section 4.4.1.

Throughout the course of the planning process, the Planning Team continually sought additional data sources to
augment the information included in the Plan. The Planning Team made multiple requests for existing
jurisdictional documents (e.g., jurisdictional hazard mitigation plans and other relevant information). The
response to these data requests was limited.
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SECTION 3 PLANNING PROCESS

A successful planning process builds partnerships and brings together members representing government
agencies, the public, and other stakeholders to reach consensus on ways the community will prepare for and
respond to those hazards most likely to occur. Participants involved in a comprehensive and transparent HMP
planning process gain better understanding of problems and issues and can help devise solutions for the
community. This helps to define common community values and garner widespread support for directing
financial, technical, and human resources to agreed-upon actions. This section describes the planning process
used to update the HMP, with participation from 82 of the county’s 60 municipalities, special districts, and
education institutions.

3.1 UPDATE PROCESS AND PARTICIPATION SUMMARY

In accordance with federal requirements for hazard mitigation planning, this HMP documents the following:

e Planning process

e Hazard identification

e Risk assessment

e Mitigation strategy: goals, actions, and projects

e Formal adoption by the participating jurisdictions

e Pennsylvania Emergency Management Agency (PEMA) and FEMA approval

Public participation and planning meetings served as the main forum for gathering information to update the
HMP. The Steering Committee and Planning Team were afforded access to information in relevant and approved
plans, policies, and procedures for Lancaster County. Opportunities for public participation included public
meetings, a public survey, distribution of information at municipal meetings, and chances to review and comment
on the draft HMP update. To develop all sections of the HMP, the Planning Team used meetings, e-mail
correspondence, and teleconferences to solicit input from county, municipal, and other stakeholders, including
members of the general public. Most information received for this update came from Lancaster County, its
municipalities, and the Steering Committee. Information and feedback received was reviewed by the Planning
Team and incorporated as vetted. Through this planning process, the county established a comprehensive
approach to reduce effects of hazards on the county and its municipalities.

3.2 PLANNING TEAMS

3.2.1 Planning Team

The Lancaster County Emergency Management Division led the update to the 2025 HMP. Community
Resilience Coordinator Brooke Goodling developed a Planning Team to provide guidance and direction to the
planning effort and to ensure that the resulting document will be accepted by local leadership and by the planning
area general population. Ms. Goodling served as chair of the Planning Team, the lead planner, and point of
contact for the planning process. The Planning Team was comprised of the following individuals, also noted in
Table 3-1:

e Brooke Goodling, Community Resilience Coordinator & Volunteer Liaison, Lancaster County
Emergency Management Division

e Ben Herskowitz, Deputy Director of Emergency Management, Lancaster County Emergency
Management Division

e Kristine Nichaus, Health and Medical Preparedness Coordinator, Lancaster County Health and
Human Services

e Sharon Cino, Senior Planner, Lancaster County Planning Department
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e  Christopher Thompson, District Manager, Lancaster County Conservation District

Chris DeLong, Deputy Chief, Lancaster City Bureau of Fire; Emergency Management Coordinator,
Lancaster City

Diane Garber, Emergency Management Coordinator, East Hempfield Township

Katharine DeSantis, Public Policy Coordinator, Lancaster Chamber

Violet DeStefano, Emergency Management Coordinator, East Petersburg Borough

Tony Subbio, Original Project Manager, Tetra Tech

Jessica Stokes, Final Project Manager, Tetra Tech

Emily Vassallo, Lead Planner, Tetra Tech

The Planning Team was charged with the following tasks:

e Providing guidance and overseeing the planning process on behalf of the general planning
partnership.

e Attending and participating in Planning Team meetings.

e  Assisting with the following planning elements:

= Reviewing and updating the hazards of concern

= Developing a public and stakeholder outreach program

=  Ensuring the data and information used in the plan update process is best available
= Reviewing and updating the hazard mitigation planning goals and objectives

= Identifying and screening appropriate mitigation strategies and activities

= Reviewing and updating plan maintenance procedures

e Reviewing and commenting on plan documents prior to submittal to PEMA and FEMA.

Table 3-1. Planning Team Participants

Name ‘ Title ‘ Affiliation
Diane Garber Emergency Management Coordinator East Hempfield Township
Violet DeStefano Emergency Management Coordinator East Petersburg Borough
Katharine DeSantis Public Policy Coordinator Lancaster Chamber
Chris DeLong Deputy Chief; Emergency Management Lancaster City Bureau of Fire;
Coordinator Lancaster City
Christopher Thompson District Manager Lancaster County Conservation District
Brooke Goodling Community Resilience Coordinator & Lancaster County Emergency
Volunteer Liaison Management Division
Ben Herskowitz Deputy Director of Emergency Lancaster County Emergency
Management Management Division
Kristine Niehaus Health and Medical Preparedness Lancaster County Health and Human
Coordinator Services
Sharon Cino Senior Planner Lancaster County Planning Department
Tony Subbio Former Project Manager Tetra Tech
Jessica Stokes Final Project Manager Tetra Tech
Emily Vassallo Lead Planner Tetra Tech

3.2.2 Steering Committee

A Steering Committee was assembled to represent each of the municipalities participating in the HMP update,
as well as stakeholders and members of the Planning Team. The organizations listed in Table 3-2 were invited
to participate on the Steering Committee. Table 3-3 identifies those who participated as members of the Steering
Committee.
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Table 3-2. Steering Committee Invited Organizations

Lancaster County Municipalities

Bainbridge Water
Authority

Special Districts

East Cocalico Township | Lancaster Area Sewer

Water and Sewer
Authority

Authority

Educational Institutions

Adamstown (B) Akron (B) Bart (Twp) Brecknock (Twp) Caernarvon (Twp)
Christiana (B) Clay (Twp) Colerain (Twp) Columbia (B) Conestoga (Twp)
Conoy (Twp) Denver (B) Drumore (Twp) Earl (Twp) East Cocalico (Twp)

East Donegal (Twp) East Drumore (Twp) East Earl (Twp) East Hempfield (Twp) | East Lampeter (Twp)
East Petersburg (B) Eden (Twp) Elizabeth (Twp) Elizabethtown (B) Ephrata (B)
Ephrata (Twp) Fulton (Twp) Lancaster (C) Lancaster (Twp) Leacock (Twp)
Lititz (B) Little Britain (Twp) Manheim (B) Manheim (Twp) Manor (Twp)
Marietta (B) Martic (Twp) Millersville (B) Mount Joy (B) Mount Joy (Twp)
Mountyville (B) New Holland (B) Paradise (Twp) Penn (Twp) Pequea (Twp)
Providence (Twp) Quarryville (B) Rapho (Twp) Sadsbury (Twp) Salisbury (Twp)
Strasburg (B) Strasburg (Twp) Terre Hill (B) Upper Leacock (Twp) Warwick (Twp)
West Cocalico (Twp) West Donegal (Twp) West Earl (Twp) West Hempfield (Twp) | West Lampeter (Twp)

Lancaster County
Conservation District

Manheim Area Water
and Sewer Authority

College

Cocalico SD Columbia Borough SD | Conestoga Valley SD Donegal SD Eastern Lancaster
County SD
Elizabethtown Area SD | Elizabethtown College Ephrata Area SD Franklin and Marshall Harrisburg Area
College Community College,
Lancaster Campus
Hempfield SD Lampeter-Strasburg SD Lancaster Bible Lancaster County Lancaster County

Christian School

Community Career and
Technology Center

Lancaster County
Intermediate Unit

Lancaster County Public
Safety Training Center

Lancaster School of
Cosmetology and

Lancaster SD

Lancaster-Lebanon
Intermediate Unit

Art and Design

Lancaster General
Hospital-Penn Medicine

UPMC Pinnacle
Lancaster

UPMC Pinnacle Lititz

Therapeutic Bodywork
Manheim Central SD | Manheim Township SD | Millersville University Penn Manor SD Pennsylvania College
of Health Sciences
Pennsylvania College of Pequea Valley SD Solanco SD Warwick SD Thaddeus Stevens

WellSpan Ephrata
Community Hospital

Fire Departments

College of Technology

Adamstown Fire Akron Fire Department Bainbridge Fire Bareville Fire Bart Fire Department
Department Department Department
Bird-In-Hand Fire Blue Rock Fire Bowmansville Fire Brickerville Fire Brunnerville Fire
Department Department Department Department Department
Caernarvon Fire Christiana Fire Columbia Borough Fire Conestoga Fire Denver Fire
Department Department Department Department Department
Durlach & Mount Airy East Petersburg Fire Eden Fire Department Elizabethtown Fire Ephrata Fire
Fire Department Department Department Department

T
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Farmersville Fire Fivepointville Fire Gap Fire Department Gordonville Fire Hempfield Fire
Department Department Department Department
Lafayette Fire Lampeter Fire Lancaster County

Kinzer Fire Department

Hazardous Materials

Intercourse Fire
Department Department Department
Response Team
Lancaster Airport Fire Lancaster City Fire Lancaster Twp Fire |Lincoln Fire Department | Lititz Fire Department
Department Department Department
Manheim Fire Marietta Fire Department Martindale Fire Mastersonville Fire Maytown Fire
Department Department Department Department
Mount Joy Fire Mount Joy Twp Forest Mountville Fire Neffsville Fire New Danville Fire
Department Fire Crew Department Department Department
New Holland Fire Paradise Fire Department Penryn Fire Quarryville Fire Rawlinsville Fire
Department Department Department Department
Reamstown Fire Refton Fire Department Reinholds Fire Rheems Fire Robert Fulton Fire
Department Department Department Department
Rohrerstown Fire Ronks Fire Department Rothsville Fire Schoeneck Fire Southern Manheim
Department Department Department Twp Fire Department
Stevens Fire Department Strasburg Fire Upper Leacock Fire | Weaverland Valley Fire West Earl Fire
Department Department Department Department
West Willow Fire White Horse Fire Willow Street Fire Witmer Fire
Department

West Hempfield Fire

Department Department

Christiana Borough

Police Departments

Columbia Borough

Department

East Cocalico Township

Department

East Earl Township
Police Department

Lancaster County Sheriff

Akron Borough Police
Department Police Department Police Department Police Department
East Hempfield East Lampeter Township Ephrata Police Elizabethtown Borough | Franklin & Marshall
Township Police Police Department Department Police Department Public Safety
Department
Lancaster Police Lititz Borough Police Manheim Borough

Police Department

Township Police

Police Department
Department Department
Emergency Medical Services (EMS) Agencies
Ephrata EMS Fivepointville EMS Gordonville EMS

Lancaster County Parks
Department Department
Manheim Township Manheim Township Manor Township Millersville Borough | Millersville University
Police Police Substation Police Department Police Department Police Department
Mount Joy Borough New Holland Police Northern Lancaster Northwest Regional Pennsylvania Fish
Police Department Department County Regional Police Police Department Commission
Department
Pennsylvania State Quarryville Borough Southern Regional Strasburg Borough Susquehanna Regional
Police Police Department Police Department Police Department Police Department
West Earl Township West Hempfield West Lampeter
Township Police

Christiana EMS Ephrata Community
Hospital EMS
Lancaster EMS Leola EMS Manheim Township New Holland EMS Northwest EMS
EMS
Reamstown EMS Reinholds EMS Rothsville EMS Susquehanna Valley Wakefield EMS
EMS
Warwick EMS White Horse EMS
Retirement, Personal Care, and Nursing Homes
Brethren Village Calvary Fellowship Conestoga View Elizabethtown Nursing Ephrata Manor
Homes and Rehabilitation

A
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Fairmount Homes Garden Spot Village Gardens at Lititz Gardens at Stevens | Harrison Senior Living
in Christiana
Homestead Village Lakeside at Willow Lancashire Hall Lancaster Care and Landis Homes
Valley Rehabilitation Center
Manorcare Health Maple Farm Masonic Village at Mennonite Home Moravian Manor
Services: Lancaster Elizabethtown Communities
Mount Hope Nazarene | Neffsville Nursing and Pleasant View Quarryville Presbyterian | Susquehanna Valley
Rehabilitation Retirement Community | Retirement Community Nursing and

Rehabilitation

United Zion Retirement
Community

Welsh Mountain Home

Zerbe Sisters Nursing
Center

eighboring Jurisdictions

American Red Cross

Berks County (PA) Berks County (PA) Cecil County (MD) Cecil County (MD) Chester County (PA)
Department of Planning Commission Department of Planning and Zoning Department of
Emergency Services Emergency Services Division Emergency Services
Chester County (PA) Dauphin County (PA) | Dauphin County (PA) | Delaware County (PA) | Delaware County (PA)
Planning Commission Department of Public Department of Department of Planning Department

Safety Planning Emergency Services
Harford County (MD) Harford County (MD) | Lebanon County (PA) | Lebanon County (PA) | Tri-County Regional
Department of Department of Planning Department of Planning Department | Planning Commission
Emergency Services and Zoning Emergency Services
York County (PA) York County (PA)
Office of Emergency Planning Commission
Management

Other Stakeholders

Delaware Valley Federal Emergency Pennsylvania Pennsylvania
Regional Planning Management Agency Department of Emergency
Commission Environmental Management Agency
Protection
Pennsylvania Turnpike Salvation Army Southeastern Southeastern
Commission Pennsylvania Regional | Pennsylvania Transit
Task Force Authority

B = Borough, C = City; EMS = Emergency Medical Services; MESA = Municipal Emergency Services Authority; SD = School
District; Twp = Township; UPMC = University of Pittsburgh Medical Center
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Table 3-3. Steering Committee Participants

Name | Title Affiliation
Ezra Rothman President EDC Lancaster County
Jack Fowler Project Manager EDC Lancaster County

Katharine DeSantis

Public Policy Coordinator

Lancaster Chamber

Bob Devonshire

Director of General Services

Lancaster County

Tim Klein Facilities Director Lancaster County Career and
Technology Center
Ray D'Agostino County Commissioner Lancaster County Commissioner’s
Office
Alice Yoder County Commissioner Lancaster County Commissioner’s
Office
Christopher Thompson District Manager Lancaster County Conservation District
John Wettlaufer Detective Sergeant/SERT Commander Lancaster County District
Attorney’s Office
Brooke Goodling Community Resilience Coordinator & Lancaster County Emergency

Volunteer Liaison

Management Division

Ben Herskowitz

Deputy Director of Emergency

Lancaster County Emergency

Management Management Division

Richard Steeg Volunteer Lancaster County Emergency
Management Division

Bobby Jo Epstein Intern Lancaster County Emergency
Management Division

Zachary Gibbons Hazardous Materials Administrator Lancaster County Emergency
Management Division

Brett Fassnacht Training & Lancaster County Emergency
Exercise Coordinator Management Division

Jay Robertson Volunteer Lancaster County Emergency

Management Division

Kristine Niehaus

Health and Medical Preparedness

Lancaster County Health and Human

Coordinator Services
Justin Eby Executive Director Lancaster County Housing &
Redevelopment Authority
Sean Krumpe Housing and Community Development Lancaster County Housing &

Practitioner

Redevelopment Authority

Sharon Cino

Senior Planner

Lancaster County Planning Department

Mary Frey Principal Planner Lancaster County Planning Department
Todd Kirkpatrick Director Lancaster County Public Safety
Training Center
Milimar Armer Buyer II1 Lancaster County Purchasing
Department
Vincent Cash Buyer I Lancaster County Purchasing

Department

Jose G. Valdes

Lieutenant Sheriff

Lancaster County Sherift’s Office

Chris Riggs

Chief

Lancaster County Sheriff’s Office

Andrew Lavin

Training Supervisor

Lancaster County Wide
Communications

Drew Fredericks

Director

Lancaster County Youth Intervention
Center

Thomas Bold

Environmental Group Manager

Pennsylvania Department of
Environmental Protection
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Name Title Affiliation
Amanda Reilly Founder Pennsylvania Furniture Mission
Stephen Darby Employee Pennsylvania Furniture Mission
Linda Slaseman Employee Pennsylvania Furniture Mission

Pashk Sokoli Founder Pennsylvania Furniture Mission
Terry Trego Office Representative Senator Scott Martin’s Office
Tony Subbio Former Project Manager Tetra Tech
Jessica Stokes Final Project Manager Tetra Tech
Emily Vassallo Lead Planner Tetra Tech
John Schmidt Mayor Adamstown (B)
Timothy Soley Emergency Management Coordinator Adamstown (B)
Sean Molchany Borough Manager / Zoning Officer Akron (B)
Bill Howard Emergency Management Coordinator Akron (B)
Michael Hoover Emergency Management Coordinator Bart (Twp)
Cathy Snyder Secretary / Treasurer Bart (Twp)
Andrew Baum Township Supervisor / Roadmaster Brecknock (Twp)
Kathryn Norris Secretary / Treasurer Caernarvon (Twp)
Terry Martin Township Supervisor / Roadmaster Caernarvon (Twp)
Bobbi Maser Borough Manager Christiana (B)
Bruce Leisey Township Manager Clay (Twp)
Carmen Wiker Secretary / Treasurer Colerain (Twp)
Mark Deimler Zoning Officer Colerain (Twp)
Jay Barninger Emergency Management Coordinator Columbia (B)
Heather Zink Borough Council President Columbia (B)
Leo Lutz Mayor Columbia (B)
Joanne Price Borough Councilperson Columbia (B)
Mike Burke Borough Councilperson Columbia (B)
Mark Stivers Borough Manager Columbia (B)
Jessie Ebersole Secretary / Treasurer Conestoga (Twp)
Mike Hall Emergency Management Coordinator Conestoga (Twp)
Shannon Sinopoli Secretary / Zoning Officer Conoy (Twp)
Sarah Ames Deputy Emergency Management Denver (B)
Coordinator
Michael Hession Borough Manager / Secretary Denver (B)
Dwight Eshleman Chairperson Drumore (Twp)
Mark Deimler Zoning Officer Drumore (Twp)
Jamie Weir Emergency Management Coordinator Earl (Twp)
Lavern Zimmerman Deputy Emergency Management Earl (Twp)
Coordinator
Amanda Martin Secretary / Treasurer Earl (Twp)
Thomas Ryan Township Manager East Cocalico (Twp)
Jeffrey Butler Township Manager East Donegal (Twp)
Craig Underwood Floodplain Administrator East Donegal (Twp)
Scott Kingsboro Assistant Township Manager East Donegal (Twp)
James Landis Township Supervisor East Drumore (Twp)

Mark Deimler

Zoning Officer

East Drumore (Twp)

Diane Garber

Emergency Management Coordinator

East Hempfield (Twp)

Lancaster County Hazard Mitigation Plan
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Name Title ‘ Affiliation
John Kottmyer Chief Fire Official East Hempfield (Twp)
Colin Siesholtz Director of Planning East Lampeter (Twp)

Tara Hitchens Assistant Township Manager East Lampeter (Twp)
Violet DeStefano Emergency Management Coordinator East Petersburg (B)
Debra Miller Borough Council President East Petersburg (B)
James Malone Mayor East Petersburg (B)
John Herr Borough Councilperson East Petersburg (B)
Kevin Martin Public Works Supervisor East Petersburg (B)
Jeff Moseman MS4 Supervisor East Petersburg (B)
Rick Ely Emergency Management Coordinator Eden (Twp)
Jason Skonberg Deputy Emergency Management Eden (Twp)
Coordinator
Mark Deimler Zoning Officer Eden (Twp)
Loren Miller Township Manager Elizabeth (Twp)
Duane Ober Deputy Emergency Management Elizabeth (Twp)
Coordinator
Dennis Strauss Emergency Management Coordinator Elizabeth (Twp)
Curtis Thompson Emergency Management Coordinator Elizabethtown (B)
Ann Roda Borough Manager Elizabethtown (B)
Randy Gockley Emergency Management Coordinator Ephrata (B)
Steven Sawyer Township Manager Ephrata (Twp)
Mike Church Vice Chairman Fulton (Twp)
Chris DeLong Deputy Chief/ Emergency Management Lancaster (City)
Coordinator
Danene Sorace Mayor Lancaster (City)
Douglas Smith Chief Planner Lancaster (City)
Brett Fassnacht Emergency Management Coordinator Lancaster (Twp)
Gene Duncan Deputy Emergency Management Lancaster (Twp)
Coordinator
Christopher Slaymaker Township Manager Leacock (Twp)
Jim Houser Emergency Management Coordinator Leacock (Twp)
Duane Ober Emergency Management Coordinator and Lititz (B)
Fire Commissioner
Ronald Criswell Emergency Management Coordinator Little Britain (Twp)
Jim Fisher Former Borough Manager Manheim (B)
Jim Williams Former Interim Borough Manager Manheim (B)
Joel Mutschler Borough Manager Manheim (B)
Scott Little Emergency Management Coordinator / Manheim (Twp)
Fire Chief
Duane Hagelgans Emergency Management Coordinator Manor (Twp)
Steve Bailey Emergency Management Coordinator Marietta (B)
Jeff Hudson Borough Councilperson Marietta (B)
Julie Hall Secretary / Treasurer Marietta (B)
Judith Kennedy Councilwoman Marietta (B)
Miles Lauver Councilman Marietta (B)
Fred States Borough Council President Marietta (B)
Karen Sellers Township Manager Martic (Twp)
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Name Title ‘ Affiliation

Mike Hall Emergency Management Coordinator Martic (Twp)

Joseph Lane Borough Council President Millersville (B)

David Aichele Mayor Millersville (B)

Rebecca DeSantis-Randall Borough Manager Millersville (B)

Duane Hagelgans Emergency Management Coordinator Millersville (B)

Philip Colvin Emergency Management Coordinator Mount Joy (B)

Mark G. Pugliese Borough Manager Mount Joy (B)
Curtis Thompson Emergency Management Coordinator Mount Joy (Twp)
Justin Evans Zoning Officer Mount Joy (Twp)

Joe lacono Emergency Management Coordinator Mountville (B)
Nick Oakes Deputy Emergency Management Mountville (B)
Coordinator

J. Richard Fulcher Emergency Management Coordinator New Holland (B)
David Thompson Township Manager Paradise (Twp)
Mark Hiester Township Manager Penn (Twp)
Mike Hall Emergency Management Coordinator Pequea (Twp)
Vicki Eldridge Township Manager Providence (Twp)
Diane Hastings Borough Councilperson Quarryville (B)
Scott Peiffer Borough Manager Quarryville (B)
Lori Shenk Emergency Management Coordinator Rapho (Twp)
Randall Wenger Township Manager Rapho (Twp)
Erik Lofgren Emergency Management Coordinator Sadsbury (Twp)
Joe Kennedy Emergency Management Coordinator Salisbury (Twp)
Steven Echternach Emergency Management Coordinator / Strasburg (B)
Borough Manager
Tammy Jamison Secretary Strasburg (Twp)
Nelson Dagen Emergency Management Coordinator Upper Leacock (Twp)
Duane Ober Emergency Management Coordinator and Warwick (Twp)
Fire Commissioner
Carolyn Hildebrand Township Manager West Cocalico (Twp)
Curtis Thompson Emergency Management Coordinator West Donegal (Twp)
John Yoder Township Manager West Donegal (Twp)
Jenna Reigle Township Manager West Earl (Twp)
Sara Service Zoning Officer West Earl (Twp)
Bill Howard Emergency Management Coordinator West Earl (Twp)
Andrew Stern Township Manager West Hempfield (Twp)
Nick Oakes Emergency Management Coordinator West Hempfield (Twp)
Ken Barton Emergency Management Coordinator West Lampeter (Twp)
Rebecca Denlinger Township Manager West Lampeter (Twp)
Angela Pantanella Office Manager Bainbridge Water Authority

Stephen Melnyk Assistant to the Superintendent Cocalico SD
Erin Birk Safety and Security Coordinator Columbia Borough SD
Jonathan Werner Director of Safety and Security Conestoga Valley SD
Mark Heckaman Director of Operations and Safety Donegal SD
Robert Meringer Maintenance Supervisor Donegal SD
Mike Galley Compliance Manager East Cocalico (Twp) Water and Sewer

Lancaster County Hazard Mitigation Plan
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Name Title Affiliation
Garret Rain Safety and Security Coordinator Elizabethtown Area SD
Jacy Clugston Hess Assistant Superintendent Ephrata Area SD
John Hirneisen School Resource Officer Ephrata Area SD
William Gleason Safety and Security Supervisor Hempfield SD

Glenn Davis

Director of Buildings and Grounds

Lampeter-Strasburg SD

Keith Stoltzfus Business Manager Lampeter-Strasburg SD
Michael J. Wolgemuth Executive Director Lancaster Area Sewer Authority

Bob Wegman Director-Public Safety Lancaster Bible College

Chris Thompson District Manager Lancaster County Conservation District

Christopher Krokos School Safety Coordinator Lancaster SD

Stephen Halstead Safety and Security Coordinator / Chief | Lancaster-Lebanon Intermediate Unit

Charlie Heisey Executive Director Manheim Area Water and Sewer
Authority

Amy Flannery Assistant Superintendent Manheim Central SD

Dale Reimann Assistant Superintendent Manheim Township SD

Chris Steppat Student Millersville University
R. Scott Domowicz Chief Financial Officer Octara Area School District
Philip Gale Superintendent of Schools Penn Manor SD
Cameron Zettlemoyer Emergency Manager Penn State Health
Robert Dangler Assistant Superintendent Solanco SD
Tom Shumaker Safety Coordinator Warwick SD
Dr. Steve Szobocsan Assistant Superintendent Warwick SD

Kim Stonebraker Emergency Manager Well Span Health

B = Borough, C = City; EMS = Emergency Medical Services; MESA = Municipal Emergency Services Authority; SD = School
District; Twp = Township

Only jurisdictions that participated in the plan update process may adopt this plan and will be eligible for
commonwealth and federal hazard mitigation funding. For the purpose of this plan, jurisdictional participation
was defined as completion and submission of an Evaluation of Identified Hazards Worksheet, Capability
Assessment Survey, National Flood Insurance Program (NFIP) Survey, and/or Mitigation Strategy 5-Year Plan
Review Worksheet, and attendance by an official municipal representative at a planning or public meeting, or
participation in individual outreach conducted as part of the planning process. Appendices C, D, and E include
complete lists of individual invitees and participants, attendance at meetings, completion of worksheets, and
submittal of comments.

3.2.3 Contract Consultant

As the contract consultant, Tetra Tech guided the Planning Team and Steering Committee through the HMP
update planning process. Tetra Tech was tasked with the following:

Assisting with the organization of a Planning Team and Steering Committee

Assisting with the development and implementation of a public and stakeholder outreach program
Collecting data

Facilitating and recording attendance at meetings

Assisting with the review, update, and ranking of the hazards of concern, and hazard profiling, and
risk assessment

Assisting with the review and update of mitigation planning goals and objectives

Assisting with the review of progress of past mitigation strategies

e Assisting with the screening of mitigation actions and the identification of appropriate actions

.“: Lancaster County Hazard Mitigation Plan 3-10
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e Assisting with the prioritization of mitigation actions
e Authoring of the draft and final HMP documents

3.3 MEETINGS AND DOCUMENTATION

Tetra Tech assisted the county in drafting planning documents, preparing meeting materials, and facilitating
meetings. The Steering Committee reviewed documentation, provided validation, and acted as an advocate for
the HMP update. Table 3-4 lists dates and descriptions of meetings held by the Lancaster County Steering
Committee and Planning Team. The Planning Team followed up each meeting with meeting notes that
documented all agenda topics, decisions, and action items identified. The meeting minutes were posted to the
project website. Appendix C includes documentation from all meetings.

Table 3-4. Public and Planning Meetings

Date | Description of Meeting

September 25, 2023

Kickoff meeting with the Planning Team

October 31, 2023

Kickoff meeting with Steering Committee members, including 5-year plan review and plan update
process, evaluation of identified hazards, capability assessment, and mitigation strategy review.

April 9, 2024

Meeting with Steering Committee members at the Emergency Management Coordinator meeting to
discuss and evaluate hazards of concern and identify problem areas in Lancaster County

April 24, 2024

Hazard mitigation planning discussed at the Lancaster County Boroughs Association meeting.

August 15, 2024

Hazard mitigation plan status review discussed at the Lancaster County Planning Department
meeting.

September 23, 2024

Planning Team meeting to review the results of the risk assessment. The Planning Team members
identified problem areas and issues throughout the County for each hazard.

October 16, 2024

Steering Committee meeting to review the results of the risk assessment. The Steering Committee
members identified problem areas and issues throughout the County for each hazard.

December 2024 Mitigation strategy workshop to review mitigation goals, objectives, actions, and current plan status
with the Steering Committee.

October 2023 — Direct outreach and teleconference discussions with municipalities, to garner as much participation in

November 2024 the planning process as possible.

January 31, 2025

Planning Team meeting to receive comments on the draft HMP

January 31, 2025

Steering Committee and Public HMP meeting to receive comments on the draft HMP.

TBD

HMP adoption by County Commissioners.

3.4 PUBLIC AND STAKEHOLDER PARTICIPATION

To maximize effectiveness of the HMP, the Steering Committee fostered continual public and stakeholder
engagement. Input was encouraged and collected through a variety of methods. Lancaster County residents were
informed of the planning process through newspaper-announced public notices and announcements on the
Lancaster County HMP project website (https://www.lancastercountypa.gov/2940/2022---2025-Hazard-
Mitigation-Planning-P). Supporting documentation provided to county residents is included in Appendix E
(Public and Stakeholder Participation).

Five worksheets/surveys were given to representatives from each municipality in Lancaster County:

Hazard/risk identification survey

Municipal risk factor analysis

Capabilities assessment survey

NFIP survey

Mitigation strategy 5-year plan review worksheet

.n: Lancaster County Hazard Mitigation Plan 3-11
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Of the county’s 60 municipalities, special districts, and 17 educational institutions, 78 jurisdictions (the county,
58 municipalities, special districts, and education institutions) provided information so that their input could be
reviewed and incorporated into the updated HMP.

The following entities with vested interest in development of the updated HMP were given the opportunity to
participate in the planning process by attending a Steering Committee or public meeting, completing a
stakeholder survey, or offering comments on the project website:

e Local, state, and federal agencies

e Neighboring jurisdictions (i.e., Berks, Chester, Dauphin, Delaware, Lebanon, and York Counties
in Pennsylvania; Cecil and Harford Counties in Maryland)

Community leaders

Educators

Healthcare facilities

Other relevant private and nonprofit groups.

Invitations to participate in meetings were sent to those stakeholders. Appendix E includes a copy of the Steering
Committee meeting invitation list and sample copies of invitation letters sent. Meeting invitations were also sent
to all municipalities, including elected officials and emergency management coordinators. Direct outreach by
phone or one-on-one meetings was conducted with municipality representatives unable to attend other meetings
or who had questions about worksheets, participation requirements, the planning process, or mitigation project
selection. Of the 60 municipalities, special district, and 17 educational institutions, 35 had representatives attend
at least one meeting; six participating municipalities provided information through individual contact.

Through emails, in-person outreach events, and social media posts, the stakeholders and the general public were
invited to visit the project website, review the draft HMP update, and send comments to the Lancaster County
Emergency Management Division. Appendix E includes copies of the public notices and other forms of public
and stakeholder outreach.

Over the course of the planning process, the following stakeholder organizations participated:

e  Chester County, e Lampeter-Strasburg e Northwest Emergency
Pennsylvania, School District Medical Services and
Department of e Lancaster County Municipal Emergency
Emergency Services Conservation District Services Authority of

e Conestoga Valley e Lancaster County- Lancaster County
School District Wide Communications e Penn Manor School

*  Dauphin County, e Lancaster-Lebanon District
Pennsylvania, Intermediate Unit e Pennsylvania
Department of Public e Lebanon County, Department of
Safety Pennsylvania, Environmental

e FElizabethtown Area Department of Protection
School District Emergency Services e UPMC Pinnacle Lititz

e Ephrata Police e Mennonite Home e  Warwick School
Department Communities District

e Harford County, e  Mount Hope Nazarene e  Welsh Mountain
Maryland, Department e Neffsville Nursing and Home
of Emergency Services Rehabilitation e York County (PA)

e Hempfield School Office of Emergency
District Management

Lancaster County Hazard Mitigation Plan 3-12
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3.5 MULTI-JURISDICTIONAL PLANNING

Lancaster County took a multi-jurisdictional approach to preparing the HMP, so that the HMP would apply to
the county and all participating municipalities. The county was able to provide resources (e.g., data, geographic
information system [GIS], etc.) to which the municipalities may not have had access. However, Lancaster
County depended on municipal buy-in because the municipalities have the legal authority to enforce compliance
with land use planning and development directives. Lancaster County undertook an intensive effort to involve
all 60 municipalities and 18 special districts in the update process.

Each municipality was given the opportunity to participate in this process. Municipal officials and
representatives were invited to attend Steering Committee and public meetings, were provided with worksheets
to update the hazards of concern, capabilities, and mitigation strategy, and were asked to review and prioritize
the mitigation actions. Municipal participation culminated in formal adoption of the HMP; copies of municipal
adoption resolutions are in Appendix F. Table 3-5 and Table 3-6 indicate the ways each municipality participated
in the planning process. In some cases, a municipality was unable to attend a Steering Committee meeting;
therefore, an individual follow-up meeting with each municipality was held by the Hazard Mitigation Plan
Coordinator and/or the contracted consultant to cover the meeting material and provide municipal support on the
topics presented.

.“: Lancaster County Hazard Mitigation Plan 3-13
July 2025




Section 3. Planning Process

Table 3-5. Participation Matrix—Meetings

Meetings
SC/Public
PT HMP HMP
PT Kick- | SCKick- Planning Mitigation | Draft Draft
(0)i§ (0)i§ EMC LCBA Dept. PT RA SCRA Strategy | Review | Review
Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Workshop | Meeting | Meeting |Individual
Jurisdiction 9/25/23 |10/31/23 | 4/9/24 | 4/24/24 | 8/15/24 | 9/23/24 |10/16/24| 12/4/24 |1/30/25 | 1/30/25 | Contact
Lancaster County X X X X X X X X X X
Adamstown (B) X X
Akron (B)
Bart (Twp)
Brecknock (Twp)
Caernarvon (Twp)
Christiana (B)
Clay (Twp)
Colerain (Twp)
Columbia (B) X X X
Conestoga (Twp) X
Conoy (Twp)
Denver (B) X X
Drumore (Twp)
Earl (Twp) X X
East Cocalico (Twp)
East Donegal (Twp)
East Drumore (Twp)
East Earl (Twp)
East Hempfield (Twp) X X X X
East Lampeter (Twp)
East Petersburg (B) X X X X X X X X
Eden (Twp) X X X X
Elizabeth (Twp)
Elizabethtown (B) X X
Ephrata (B) X X X X
3-14
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Jurisdiction
Ephrata (Twp)

Meetings

PT HMP
Mitigation | Draft
Strategy | Review

PT Kick- | SCKick-

Planning

Off Off EMC LCBA Dept. PT RA SCRA
Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Workshop | Meeting
9/25/23 |10/31/23 | 4/9/24 | 4/24/24 | 8/15/24 | 9/23/24 |10/16/24| 12/4/24 |1/30/25

SC/Public

HMP

Draft

Review

Meeting | Individual
1/30/25 | Contact

Fulton (Twp)

Lancaster (City)

Lancaster (Twp)

Leacock (Twp)

Lititz (B)

Little Britain (Twp)

Manheim (B)

Manheim (Twp)

Manor (Twp)

Marietta (B)

Martic (Twp)

Millersville (B)

Mount Joy (B)

Mount Joy (Twp)

Mountville (B)

New Holland (B)

Paradise (Twp)

Penn (Twp)

Pequea (Twp)

Providence (Twp)

Quarryville (B)

Rapho (Twp)

Sadsbury (Twp)

Salisbury (Twp)

Strasburg (B)

Strasburg (Twp)

Terre Hill (B)
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Meetings

SC/Public
PT HMP HMP

PT Kick- | SCKick- Planning Mitigation | Draft Draft
Off (0)i3 EMC LCBA Dept. PT RA SCRA Strategy | Review | Review
Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Workshop | Meeting | Meeting | Individual
Jurisdiction 9/25/23 |10/31/23 | 4/9/24 | 4/24/24 | 8/15/24 | 9/23/24 |10/16/24( 12/4/24 |1/30/25 | 1/30/25 | Contact

Upper Leacock (Twp)
Warwick (Twp) X X X X X
West Cocalico (Twp)
West Donegal (Twp) X
West Earl (Twp)
West Hempfield (Twp) X
West Lampeter (Twp) X X
Cocalico SD
Columbia Borough SD
Conestoga Valley SD
Donegal SD X
Eastern Lancaster County SD
Elizabethtown Area SD
Ephrata Area SD X
Hempfield SD
Lampeter-Strasburg SD

Lancaster SD

Lancaster-Lebanon Intermediate
Unit

Manheim Central SD

Manheim Township SD X
Penn Manor SD
Pequea Valley SD
Solanco SD
Warwick SD X

Lancaster County Conservation X X
District
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Meetings
SC/Public
PT HMP HMP
PT Kick- | SCKick- Planning Mitigation | Draft Draft
Off (0)i3 EMC LCBA Dept. PT RA SCRA Strategy | Review | Review

Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Meeting | Workshop | Meeting | Meeting | Individual
Jurisdiction 9/25/23 (10/31/23| 4/9/24 | 4/24/24 | 8/15/24 | 9/23/24 |10/16/24 | 12/4/24 |1/30/25| 1/30/25 | Contact
East Cocalico Township Water X
and Sewer Authority
Lancaster Area Sewer Authority X
Bainbridge Water Authority
Well Span Health X X X X
Penn State Health X
Manheim Area Water and Sewer X
Authority

Notes: EMC = Emergency Management Coordinator; Dept. = Department; LCBA = Lancaster County Boroughs Association; N/A = Not applicable; NFIP = National Floodplain
Insurance Program; PT = Planning Team; RA = Risk Assessment; SC = Steering Committee; SD = School District; TBD = To be determined.
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Table 3-6. Participation Matrix—Worksheets

Worksheets

Mitigation New Action 2025 Plan

Jurisdiction Evaluation Review Assessment NFIP ‘ Strategy Review | Development | Adoption Date

Hazard ‘ Risk Ranking ‘ Capability

Lancaster County X X X N/A X X TBD
Adamstown (B) X TBD
Akron (B) X X X X X X TBD
Bart (Twp) X X X X X X TBD
Brecknock (Twp) X X X TBD
Caernarvon (Twp) X X X X X X TBD
Christiana (B) X X X X TBD
Clay (Twp) X X X X TBD
Colerain (Twp) X X X X X X TBD
Columbia (B) X X X X X X TBD
Conestoga (Twp) X X X X X X TBD
Conoy (Twp) X X X X TBD
Denver (B) X X X X X X TBD
Drumore (Twp) X X X X TBD
Earl (Twp) X X X X X TBD
East Cocalico (Twp) X X X X X X TBD
East Donegal (Twp) X X X X X X TBD
East Drumore (Twp) X X X TBD
East Earl (Twp) TBD
East Hempfield (Twp) X X X X TBD
East Lampeter (Twp) X X X X X X TBD
East Petersburg (B) X X X X X TBD
Eden (Twp) X X X X X X TBD
Elizabeth (Twp) X X X X X X TBD
Elizabethtown (B) X X X X TBD
Ephrata (B) X X X X X TBD
Ephrata (Twp) X X X X TBD
Fulton (Twp) X X TBD
Lancaster (City) X X X X X X TBD
.“: Lancaster County Hazard Mitigation Plan 3-18
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Worksheets
Hazard ‘ Risk Ranking ‘ Capability ‘ Mitigation New Action 2025 Plan
Jurisdiction Evaluation Review Assessment NFIP Strategy Review | Development | Adoption Date
Lancaster (Twp) X X X X X TBD
Leacock (Twp) X X X X X X TBD
Lititz (B) X X X X X X TBD
Little Britain (Twp) X X X X TBD
Manheim (B) X X X X X X TBD
Manheim (Twp) X X X X X X TBD
Manor (Twp) X X X X X X TBD
Marietta (B) X X X X TBD
Martic (Twp) X X X X X X TBD
Millersville (B) X X X X X X TBD
Mount Joy (B) X X X X X X TBD
Mount Joy (Twp) X X X X X X TBD
Mountville (B) X X TBD
New Holland (B) X X X X TBD
Paradise (Twp) X X X X TBD
Penn (Twp) X X X X TBD
Pequea (Twp) X X X TBD
Providence (Twp) X X X X TBD
Quarryville (B) X X X X X X TBD
Rapho (Twp) X X X X X X TBD
Sadsbury (Twp) X X X X X TBD
Salisbury (Twp) TBD
Strasburg (B) X X X X TBD
Strasburg (Twp) X X X X TBD
Terre Hill (B) TBD
Upper Leacock (Twp) X X X X TBD
Warwick (Twp) X X X X X X TBD
West Cocalico (Twp) X X X X TBD
West Donegal (Twp) X X X X TBD
West Earl (Twp) X X X X X X TBD
West Hempfield (Twp) X X X X X X TBD
.n: Lancaster County Hazard Mitigation Plan 3-19
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Worksheets
Hazard ‘ Risk Ranking ‘ Capability ‘ Mitigation New Action 2025 Plan

Jurisdiction Evaluation Review Assessment NFIP Strategy Review | Development | Adoption Date
West Lampeter (Twp) X X X X TBD
Cocalico SD X X N/A X X TBD
Columbia Borough SD X N/A X TBD
Conestoga Valley SD X X N/A X TBD
Donegal SD N/A TBD
Eastern Lancaster County SD N/A TBD
Elizabethtown Area SD X X N/A X X TBD
Ephrata Area SD X X N/A X TBD
Hempfield SD X N/A X X TBD
Lampeter-Strasburg SD X X X N/A X TBD
Lancaster SD X X N/A X TBD
Lancaster-Lebanon Intermediate Unit X X N/A TBD
Manheim Central SD X N/A TBD
Manheim Township SD N/A TBD
Penn Manor SD X X N/A X TBD
Pequea Valley SD N/A TBD
Solanco SD X X N/A X TBD
Warwick SD X X X N/A X X TBD
Lancaster County Conservation District N/A TBD
East Cocalico Township Water and Sewer X X X N/A X X TBD
Authority

Octara Area School District X N/A TBD
Bainbridge Water Authority X N/A X TBD
Manheim Area Water and Sewer Authority N/A TBD
Lancaster Area Sewer Authority X N/A X TBD
Well Span Health N/A TBD
Penn State Health N/A TBD
Notes: N/A = Not Applicable; NFIP = National Floodplain Insurance Program,; SD = School District; TBD = To be determined after plan is approved-pending adoption by FEMA

Region 3

* Though the worksheet was not received, the related information was collected during an interview with officials.
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SECTION 4 RISKASSESSMENT

FEMA defines risk as the potential for damage, loss, or other impacts created by the interaction of natural hazards
with community assets (FEMA 2023). A risk assessment is a process that involves measuring the potential loss
of life, personal injury, economic losses, and property damage resulting from identified hazards. It allows
planning personnel to address and reduce hazard impacts and emergency management personnel to establish
early response priorities by identifying potential hazards and vulnerable assets. Results of the risk assessment
are used in subsequent mitigation planning processes, including determining and prioritizing mitigation actions
that reduce each jurisdiction’s risk to a specified hazard. Past, present, and future conditions must be evaluated
to assess risk most accurately for the county and each jurisdiction. The process focuses on the following
elements:

o Identify Hazards—Use all available information to determine what types of hazards might affect
a jurisdiction
e Profile Hazards—Understand each hazard in terms of:

= Location — geographic area most affected by the hazard
= Extent — severity of each hazard

* Range of magnitude

»  Previous occurrences and losses

=  Probability of future hazard events

e Assess Risk:

*  Vulnerability identification—Estimate the total number of assets in the jurisdiction that are
likely to experience a hazard event by overlaying hazard maps with asset inventories.

* Impactidentification and loss estimation—Assess the impact of hazard events on the people,
property, environment, economy, and lands of the region, including estimates of the cost of
potential damage or costs that could be avoided by mitigation.

4.1 UPDATE PROCESS SUMMARY

The Steering Committee acknowledged that important steps in developing a comprehensive HMP included
identifying hazards that specifically affect Lancaster County, and assessing their likelihood of occurrence, along
with potential damage to the people, property, and environment of the county. The Planning Team and Steering
Committee evaluated hazard events in the county since the last plan update. Team members completed
worksheets indicating whether the hazards profiled in the 2019 HMP have changed and whether hazards not
profiled in the 2019 HMP should be included in the current update. The Planning Team reviewed responses from
the worksheets to identify a list of hazards to profile in the 2025 HMP. The Planning Team developed current
inventories of community assets, which were reviewed by the Steering Committee. The Planning Team then
used the updated inventories to assess risks associated with each hazard. The risk assessment is organized into
the following sections:

e Section 4.2 outlines the hazard identification process for natural and human-caused hazards of
concern for further profiling and evaluation.

e Section 4.3 profiles the hazards of concern (location and extent, range of magnitude, past
occurrence, and future occurrence) and assesses vulnerability.

e Section 4.4 summarizes the risk assessment methodology, ranking results, potential losses, and
future development and vulnerability.
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4.2 HAZARD IDENTIFICATION

To determine hazards of concern for this HMP update, the Steering Committee and Planning Team reviewed the
hazards of concern detailed in the 2019 Lancaster County HMP as well as those identified in Pennsylvania’s
2023 HMP. They considered the history of hazard events occurring in Lancaster County as well as additional
events that occurred after the completion of the 2019 HMP.

4.2.1 Disaster Declarations

Federal major disaster (DR) and emergency (EM) declarations are issued when it has been determined that state
and local governments need assistance in responding to a disaster event. Since 1955, declarations have been
issued for various hazard events, including hurricanes or tropical storms, severe winter storms, and flooding.
Table 4-1 lists declarations that affected Lancaster County, issued from 1972 through 2024. Additional
declarations can be found on the FEMA website at: https://www.fema.gov/disasters.

Table 4-1. Federal Disaster and Emergency Declarations Affecting Lancaster County

Declaration Number ‘ Date | Event

DR-4506 March 2020 Covid-19 Pandemic

EM-3441 March 2020 Covid-19

DR-4267 March 2016 Severe Winter Storm and Snowstorm
EM-3367 February 2014 Severe Winter Storm

EM-3356 October 2012 Hurricane Sandy

DR-4030 September 2011 Tropical Storm Lee

EM-3340 September 2011 Remnants of Tropical Storm Lee
DR-1898 April 2010 Severe Winter Storms and Snowstorms
DR-1649 June 2006 Severe Storms, Flooding, and Mudslides
EM-3235a September 2005 Hurricane Katrina Evacuation
DR-1557 September 2004 Tropical Depression Ivan

DR-1555 September 2004 Severe Storms and Flooding Associated with Tropical Depression Frances
EM-3180 March 2003 Snowstorm

DR-1294 September 1999 Hurricane Floyd

DR-1093 January 1996 Flooding

DR-1085 January 1996 Blizzard

DR-1015 March 1994 Winter Storm, Severe Storm

EM-3105 March 1993 Blizzard

DR-523 October 1976 Severe Storms, Flooding

DR-485 September 1975 Severe Storms, Heavy Rains, Flooding
DR-400 July 1973 Severe Storms, Flooding

DR-340 June 1972 Flood (Agnes)

Source: FEMA 2024

a.  Presidential Emergency Declaration 3235, issued in September 2005, declared that a state of emergency existed for the
Commonwealth of Pennsylvania and ordered federal aid to supplement Commonwealth and local response efforts to help
people affected by Hurricane Katrina to evacuate from their homes.

Between 1958 and 2024, Lancaster County was affected by 32 events that warranted Pennsylvania gubernatorial
disaster declarations or proclamations, as listed in Table 4-2 (PEMA 2024).
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Table 4-2. Gubernatorial Disaster Declarations or Proclamations Affecting Lancaster County

Date ‘ Event

February 2021 Proclamation of Disaster Emergency—Severe Winter Weather

August 2021 Proclamation of Disaster Emergency—Hurricane Ida

March 2020 Proclamation of Disaster Emergency—COVID-19 Pandemic

December 2020  |Proclamation of Disaster Emergency—Severe Winter Weather

January 2019 Proclamation of Disaster Emergency—Severe Winter Weather

August 2018 Proclamation of Disaster Emergency—Severe Weather

June 2018 Proclamation of Disaster Emergency—Severe Weather

January 2016 Proclamation of Disaster Emergency—Severe Winter Weather

June 2015 Proclamation of Disaster Emergency—High Winds, Severe Thunderstorms, Heavy Rains, Tornadoes, and
Flooding

January 2015 Proclamation of Disaster Emergency—Severe Winter Weather

February 2014 Proclamation of Emergency—Severe Winter Weather

January 2014 Proclamation of Emergency—Regulations—Severe Cold

June 2013 Proclamation of Emergency—High Winds, Thunderstorms, Heavy Rain, Tornado, Flooding

October 2012 Proclamation of Emergency—Hurricane Sandy

April 2012 Proclamation of Emergency—Spring Winter Storms

August 2011 Proclamation of Emergency—Severe Storms and Flooding (Lee/Irene)

January 2011 Proclamation of Emergency—Severe Winter Storm

February 2010 Proclamation of Emergency—Severe Winter Storm

April 2007 Severe Storm

April 2007 Proclamation of Emergency—Severe Winter Storm

February 2007 Proclamation of Emergency—Severe Winter Storm

February 2007 Proclamation of Emergency—Regulations

September 2006 | Proclamation of Emergency—Tropical Depression Ernesto

September 2005 | Proclamation of Emergency—Hurricane Katrina
February 2002 Drought and Water Shortage

July 1999 Drought
February 1978 Blizzard
January 1978 Heavy Snow

February 1974 Truckers’ Strike
February 1972 Heavy Snow

January 1966 Heavy Snow

February 1958 Heavy Snow
Source: PEMA 2024

U.S. Small Business Administration (SBA) disaster declarations qualify communities for access to affordable,
timely, and accessible financial assistance. Table 4-3 lists SBA disaster declarations issued for Lancaster County
between 1989 and 2024 (SBA 2024).
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Table 4-3. Small Business Administration Disaster Declarations affecting Lancaster County

Date | Event

April 2016 Frost and Freeze

January 2016 Severe Winter Storm and Snowstorm
February 2014 Severe Winter Storms

April 2012 Drought and Excessive Heat

September-October 2011

Tropical Storm Lee

August-September 2011

Excessive Rain, Flooding, and Flash Flooding

August 2011 Hurricane Irene

April-October 2011 Drought and Excessive Heat
May-August 2010 Drought and Excessive Heat

May 2010 Storms with Hail

February 2010 Severe Winter Storm and Snowstorms
July 2009 Fire

January 2009 Fire

June-September 2008 Drought

June 2007 Drought, Excessive Heat

January-September 2007

Drought

June-July 2006

Severe Storms, Flooding, and Mudslides

May 2004 Heavy Rain, High Winds, and Flooding
July 1991 Drought
September 1989 Flood

Source: SBA 2024

4.2.2 Summary of Hazards

The Planning Team and Steering Committee evaluated the 2019 Lancaster County HMP hazards of concern by
examining events that have taken place in the county since the last plan update and reviewing Pennsylvania’s
2023 HMP. Planning Team and Steering Committee members completed worksheets to note whether the
frequency of occurrence, magnitude of impact, or geographic extent of each hazard profiled in the 2019 HMP
has changed since that plan was issued. The worksheet also provided participants with the opportunity to assess
hazards not profiled in the 2019 HMP to determine if those hazards should be included as part of the update. The
worksheets focused on an all-hazards approach rather than considering natural disasters only.

The Planning Team reviewed responses from the worksheets to identify hazards to profile in the 2025 HMP
update. Together with the Steering Committee, the Planning Team decided to retain all 2019 hazards of concern
and to add cyber incidents, environmental hazard—gas/liquid pipeline, substance use disorder and mental health,
and terrorism as hazards of concern. The resulting hazards of concern for this update are as follows:

e Cyber Incidents e Flood, Flash Flood, e  Substance Use

e Dam Failure Ice Jam Disorder and Mental

e Drought e Hailstorm Health

e Earthquake e Invasive Species e Terrorism

e  Environmental e Nuclear Incidents e Tornado, Windstorm
Hazards—Gas and e Pandemic and e Transportation
Liquid Pipelines Infectious Disease Accident

e Environmental e Radon Exposure Utility Interruption
Hazards—Hazardous e Subsidence and e Wildfire
Materials Release Sinkholes e  Winter Storm
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4.3 HAZARD PROFILES

The following sections profile and assess vulnerability for each hazard of concern. Profiles include a general
hazard description and details on hazard location and extent, range of magnitude, past occurrence, and future
occurrence. The vulnerability assessment describes risks to life, health and safety, general building stock, critical
facilities, the economy, and the environment; it also describes who future change could affect vulnerability and
how vulnerability has changed since the previous HMP update. All references utilized in the hazard profiles can
be found in Appendix A.

4.3.1 Cyber Incidents

Hazard Description

Cyber terrorism refers to acts of terrorism committed using computers, networks, and the Internet. The most
widely cited definition comes from Denning’s Testimony before the Special Oversight Panel on Terrorism:
“Cyberterrorism...is generally understood to mean unlawful attacks and threats of attack against computers,
networks, and the information stored therein when done to intimidate or coerce a government or its people in
furtherance of political or social objectives. Further, to qualify as cyberterrorism, an attack should result in
violence against persons or property or at least cause enough harm to generate fear.” (PEMA 2023).

A cyber incident involves an unlawful attack or threat against computers, networks, and the information stored
on them for profit or to achieve political or social objectives through intimidation or coercion (Denning 2000).
These acts can range from taking control of a host website to using networked resources to cause destruction and
harm (PEMA 2023). Table 4-4 lists types of cyber incidents as presented in Pennsylvania’s 2023 HMP.

Table 4-4. Methods of Cyber Incidents

Threat ’ Description

Botnet A collection of computers controlled by an outside party, usually without the knowledge of the owners, using
(zombies) secretly installed software, spread by Trojan horses and viruses. Botnets can be used to launch denial-of-
service attacks and transmit spam.

Card Skimming | Use of a skimmer to illegally collect data from the magnetic stripe of a credit or debit card. This information,
copied onto another blank card’s magnetic stripe, is then used to make purchases or withdraw cash in the name
of the actual account holder. Skimming can take at an ATM or when a user hands a card to an employee

Denial-of- Flooding the networks or servers of individuals or organizations with false data requests so they are unable to
service attack |respond to requests from legitimate users.

Malicious code |Code used to attack a computer by spreading viruses, crashing networks, gathering intelligence, corrupting
(malware) data, distributing misinformation, or otherwise interfering with normal operations.

Pharming Email falsely claiming to be a legitimate enterprise in an attempt to scam the user into surrendering private
information to be used for identity theft. The email directs the user to visit a false website and update personal
information, such as passwords or credit card, social security, or bank account numbers.

Phishing Using fake email to trick individuals into revealing personal information, such as Social Security numbers,
debit and credit card account numbers and passwords, for nefarious uses.

Spam Unsolicited bulk email that may contain malicious software. Spam is now said to account for around 81
percent of all email traffic.

Spear Phishing | A type of phishing attack that focuses on a single user or department within an organization, addressed from
someone within the company in a position of trust and requesting information such as login IDs and
passwords. Spear phishing scams often appear to be from a company’s own human resources or technical
support divisions and may ask employees to update their username and passwords. Hackers use this data to
gain entry into secured networks. Another type of spear phishing attack asks users to click on a link, which
deploys spyware that can steal data.

Spoofing Making a message or transaction appear to come from a source other than the originator.

Spyware Software that collects information without a user’s knowledge and transfers it to a third party.
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Threat ’ Description

Trojan horse | A destructive program that masquerades as a benign application. Unlike viruses, Trojan horses do not replicate
themselves, but they can be just as destructive. One type of Trojan horse claims to rid a computer of viruses
but instead introduces viruses onto the computer.

Virus A program designed to degrade service, cause inexplicable symptoms or damage networks.

Worm Program that replicates itself over a computer network and performs malicious actions, such as using up the
computer’s resources or shutting the system down. A worm, unlike a virus, has the capability to travel without
human action and does not need to be attached to another file or program.

Source: PEMA 2023

Cyber incidents can cause severe disruptions to critical infrastructure that is highly dependent on information
technology, such as transportation, public safety, utility, or health care services. There are three main categories
for attacker motivations (IBM 2022):

e Criminally motivated attackers seek financial gain through monetary theft, data theft, or business
disruption. Criminals may hack into a bank account to steal money or use scams to trick people into
sending money. Hackers may steal data and use it to commit identity theft, sell it on the dark web,
or hold it for ransom.

o Politically motivated attackers are associated with cyberwarfare or cyberterrorism. In
cyberwarfare, nation-state actors often target their enemies’ government agencies or critical
infrastructure. Activist hackers may not cause extensive damage but instead seek attention for
causes by making attacks known to the public.

e Personally motivated attackers primarily seek retribution for perceived slight. Money or sensitive
data may be stolen, or disruption to an organization’s systems could occur.

Less common motivations include corporate espionage, in which hackers steal intellectual property to gain an
advantage over competitors, and vigilante hackers, who exploit a system’s vulnerabilities to warn others about
them. Some hackers enjoy the challenge of breaking into an organization’s data and will perform the action to
show intellectual superiority (IBM 2022).

Location and Extent

Cyber incidents can occur from anywhere. Perpetrators can be difficult to identify because the internet provides
a meeting place for individuals from various parts of the world. Individuals or groups planning a cyber incident
are not organized in a traditional manner, as they are able to effectively communicate over long distances without
delay. Attackers may be local, wishing harm on county governments, officials, or individuals. County residents
can also be affected by mass breaches elsewhere in the United States or the world, such as a breach at a bank or
credit card institution. Often, the source and location of the cyber incident is unknown. Cyber incidents are
unpredictable and typically occur without warning.

Range of Magnitude

The magnitude of a cyber incident can vary greatly. An attack against an individual can cost a few hundred
dollars immediately or much more in cases of identity fraud, which can affect livelihoods years or decades later.
Attacks against governments or government officials can create a lack of trust and a loss of reputation. Small
businesses can go out of business and cyber incidents at larger businesses can cost shareholders and consumers.
Hacked transportation systems can cause delays and impact service.

The magnitude of the effect of a cyber incident varies based upon which system is attacked, the ability to preempt
the attack, and the attack’s effect on continuity of operations. The largest threat to institutions from cyber
incidents comes from any processes that are networked and controlled via computer.

A worst-case scenario for Lancaster County would be a ransomware attack that costs the County millions of
dollars to restore online functionality. This type of cyber incident would stall or halt government functions and
programs, including those that support socially vulnerable populations. Such an example of halted government
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functions includes the interruption to the County’s dispatch systems. A 2024 cyber incident in neighboring Bucks
County, Pennsylvania, disabled automated services powered by the county’s computer-aided dispatch systems
and law enforcement officials could not access databases for the Commonwealth Law Enforcement Assistance
Network or the National Crime Information Center (NBC Philadelphia 2024).

Past Occurrence

Cyber incidents have been more frequent in recent years, impacting individuals, businesses, institutions, local
governments, and state agencies. The Federal Bureau of Investigation (FBI) reported that 880,418 complaints
regarding internet scams were received in 2023 from across the globe, with an estimated $12.5 billion in total
losses. Phishing was the top cybercrime reported in 2023, with nearly 300,000 reported instances (FBI 2024).

Two significant cyber incidents have impacted Lancaster County since 2019. In March 2021, a cyber incident at
Millersville University caused a network outage for a number of days, leading to canceled classes, phone outages,
and other issues across campus. Personal information was stolen from some individuals (FOX43 2021). In
February 2024, a cyber incident impacted all Pennsylvania Courts in the Commonwealth, including in Lancaster
County. The incident affected the Administrative Office of Pennsylvania Courts, which includes the judiciary’s
web portal, the use of online docket sheets, online fine payment system, and the Guardianship Tracking System.

In neighboring Bucks County in January 2024, a ransomware cyber incident impacted the Bucks County 9-1-1
computer-aided dispatch (CAD) system, shutting down several automated features associated with 9-1-1 calls.
The county was temporarily disconnected from the Commonwealth Law Enforcement Assistance Network
(CLEAN) and the National Crime Information Center (NCIC) databases (NBC Philadelphia 2024).

Future Occurrence

Cyber incidents are an emerging hazard that have the potential to impact the County’s computer infrastructure
and the systems and services that are provided to the public. Concerns about cyber incidents throughout the
United States are growing as they can have crippling effects. Cyber incidents are considered Jikely to occur in
any given year in Lancaster County.

Lancaster County takes many steps to prevent and defend against cyberattacks, reduce vulnerability, minimize
damage, reduce recovery time, and promote education and awareness. This includes employing multiple layers
of security, advanced monitoring, vulnerability testing, data protection, antivirus, spam blocking, mobile device
encryption, and other means to protect state systems and data. The County also promotes a culture of cyber
awareness throughout its workforce by providing training, assessments, benchmarking, and exercises.

Vulnerability Assessment

A qualitative assessment was performed to evaluate local assets’ vulnerability to and potential impacts from the
cyber incident hazard.

Life, Health, and Safety

General Population

The entire County’s population is vulnerable to cyber incidents personally or at places of employment. The
impact of a cyber incident can begin at the government-level and trickle down to affecting those in the County.
Even if a cybersecurity threat does not take place within the County, its citizens can be affected by cyber
incidents.

Entities or individuals that can be affected by cyber incidents in the County, such as local governments,
businesses, medical facilities, and schools, should take steps to prevent and defend against cyber incidents.
Employing multiple layers of security limits vulnerability, minimizes damage, and reduces recovery time.
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All populations who directly use a computer or receive services from automated systems are vulnerable to cyber
incidents. If a cyber incident targeted a facility storing or manufacturing hazardous materials, individuals living
adjacent to these facilities would be susceptible to the secondary effects, should the attack successfully cause a
critical failure at that facility.

Socially Vulnerable Population

In general, socially vulnerable populations may not be impacted by cyber incidents to the extent of other social
groups and populations. Socially vulnerable populations are often reliant on government or community programs
for access to technology, such as laptops and desktops. Access to those items would be indirectly impacted if
the agency or organization providing those services were directly impacted. However, certain types of
cyberthreats, such as phishing, often target older adults (AARP 2021).

Socially vulnerable populations with existing medical conditions, limited access to cell phone service due to
economic hardship, and limited transportation access may be especially vulnerable during cyber incidents. If
transportation systems are affected, those with limited transportation access may be unable to travel to obtain
essential items such as food and water. Individuals in need of immediate and consistent medical attention may
also be unable to contact emergency services.

Certain types of incidents would be most likely to affect specific segments of the population:

e If the cyber incident targeted the County’s power or utility grid, individuals with medical needs
would be impacted the most. These populations are most at risk because many of the life-saving
systems they rely on require power.

e If an incident occurred during months of extreme hot or cold weather, those 65 years of age and
older would be susceptible to the effects of the lack of climate control. These individuals might
require a temperature-controlled shelter operating on a backup generator.

For more information on socially vulnerable populations in Lancaster County, refer to Section 2.3.2.

General Building Stock

The entire County has been identified as exposed to this hazard. Therefore, all assets in the County, as described
in Section 2, are exposed and vulnerable. Buildings and structures are usually not impacted by cyber incidents,
but systems operated by electronics and computers are vulnerable. Cyber incidents can cause physical damage
if real assets or end consumers are affected by service disruption. This might occur if cyber incidents target
industries related to utilities, life support, transportation, human services, or telecommunications. In many cases,
attacks on these systems initially will not be detected, and any malfunction will be thought to be system failure.

Community Lifelines and Other Critical Facilities

All community lifelines that are operated by electricity and/or a computer system are vulnerable to cyber
incidents. Examples of County assets using these systems include critical facilities such as water treatment
plants, power grid stations, and other government facilities. A catastrophic cyber incident can have far-ranging
effects on public and private infrastructure systems. Cyber incidents may affect structures if any critical
electronic systems suffer service disruption. For instance, a cyber incident may cripple the electronic system that
controls a cooling system or pressure system within critical infrastructure. This may result in physical damage
to the structure from components overheating, or an explosion if pressure relief systems are rendered inoperable.

Economy

A cyber incident can have significant impacts on the economy. Every person and sector can be affected.
Investigations into the stock price impact of cyber incidents show that identified target firms suffer losses of 1 to
5 percent in the days after an attack (Congressional Research Service 2004). A 2020 joint study performed by
the Center for Strategic and International Studies and McAfee concluded that cybercrime costs the world
economy more than $1 trillion, or just more than 1 percent of global gross domestic product (GDP) (NASDAQ
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2020). A 2022 study revealed the average payment for ransomware attacks was $812,360, a 4.8 percent increase
from 2020 (Sophos 2022).

Environment

The natural environment is not vulnerable to cyber incidents and thus would not risk damage. It would only be
through a secondary effect that the environment could be affected by a cyber incident, such as the disruption or
failure of wastewater treatment facilities.

Future Changes That May Impact Vulnerability

Projected Development

As discussed in Section 4.4.4, areas targeted for future growth and development have been identified across the
county. Generally, cyber incidents will not be affected by change in land use and development.

Projected Changes in Population

An increase in County population will increase the number of persons who could be impacted by a cyber incident.
The likelihood of a cyber incident also will increase with increased reliance on technology.

Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by
about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania
Department of Environmental Protection estimates that the population of the county will grow by about 90,000
by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Research by the U.S. Department of Defense ties climate change to increasing instability that has the potential
to increase the risk of certain human-caused hazards, which can include cyber incidents (Department of Defense
2021). A 2023 study by a team of university researchers evaluated cyberthreats targeting critical infrastructure
during a hazard event, such as a hurricane or heat wave. The study found that the resulting impact from
compound threats increased by more than three times compared to a standalone cyber incident. The compound
threats also exacerbate economy-wide losses across sectors, which can lead to daily reductions of up to
3.1 percent in gross domestic product (Avraam, Ceferino and Dvorkin 2023).

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Cyber incident is a new hazard of concern identified for the Lancaster County HMP.
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4.3.2 Dam Failure

The dam failure hazard profile is considered confidential due to the sensitive information it contains. This section
can be requested from the Lancaster County Department of Public Safety’s Emergency Management Division
(HMP@]lancastercountypa.gov).
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4.3.3 Drought and Water Supply Deficiencies

Hazard Description

Drought is defined as a deficiency of precipitation experienced over an extended period of time, usually a season
or more. Drought events are defined by rainfall amounts, vegetation conditions, soil-moisture conditions, water
levels in reservoirs, stream flow, agricultural productivity, or economic impacts. This hazard is of particular
concern due to the prevalence of farms and other water-dependent industries, water-dependent recreation uses,
and residents who depend on wells for drinking water (PEMA 2023).

Drought can be defined or grouped in four ways (National Drought Mitigation Center n.d.):

o Meteorological drought is a measure of departure of precipitation from normal, defined solely by
reference to relative degree of dryness. Because of climatic differences, dryness considered a
drought at one location may not be considered drought at another location.

o Hydrological drought is associated with below-normal surface or subsurface water supply
resulting from periods of precipitation shortfalls. Hydrological drought is related to effects of
precipitation shortfalls on stream flows and water levels in reservoirs, lakes, and groundwater.

e Agricultural drought links various characteristics of meteorological or hydrological drought to
agricultural impacts, focusing on precipitation shortages, differences between actual and potential
evapotranspiration, soil water deficits, reduced groundwater or reservoir levels, and other
parameters. Agricultural drought occurs when not enough water is available for a particular crop to
grow at a particular time. Agricultural drought is defined in terms of soil moisture deficiencies
relative to water demands of plant life, primarily crops.

e Socioeconomic drought is associated with supply and demand of an economic good, with elements
of meteorological, hydrological, and agricultural drought categories. This differs from the other
types of drought because its occurrence depends on supply and demand to identify or classify
droughts. Supplies of many economic goods such as water, silage, food grains, fish, and
hydroelectric power depend on weather. Socioeconomic drought occurs when demand for an
economic good exceeds supply as a result of a weather-related shortfall in water supply.

Drought and water supply deficiencies can affect many sectors of an economy and can reach beyond an area
undergoing physical drought. Because water is essential for producing goods and providing services, drought
can reduce crop yield, increase fire hazard, lower water levels, and damage wildlife and fish habitats. Further
consequences include reductions in crop yields, rangeland, and forest productivity that may lower incomes of
farmers and agribusinesses; increase in prices of food and timber; increase in unemployment; reduction of tax
revenues as expenditures decline; increase in crime, foreclosures, and migration; and depletion of disaster relief
funds. The many impacts of drought can be categorized as economic, environmental, or social.

Location and Extent

Droughts and water supply deficiencies are regional in scope and may affect the entirety of Lancaster County
rather than only individual municipalities within the county. Droughts and water supply deficiencies may also
concurrently affect counties near Lancaster County or even the entire Commonwealth. Generally, areas along
waterways reveal drought conditions later than areas away from waterways.

The impact of a drought is generally felt first by the agricultural sector, which is dependent on precipitation and
groundwater. Where residents rely on surface water for drinking water, water supplies affected by drought can
impact the drought’s severity. Residents depending on well water can more easily handle short-term droughts
without major inconveniences. However, longer-term droughts inhibit groundwater aquifers from recharging
and can thus extend the problems of well owners for an indeterminate amount of time.

Table 4-5 lists the number of domestic wells in each municipality of Lancaster County, as reported in DCNR’s
Pennsylvania Groundwater Information System. That data system relies on voluntary submissions of well record
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data by well drillers; as a result, it is not a complete database of all domestic wells in the county. It is, however,
the most complete data set of domestic wells available.

Table 4-5. Domestic Wells in Lancaster County

Number of Reported Number of Reported

Municipality Domestic Wells Municipality Domestic Wells
Adamstown Borough 17 Little Britain Township 317
Akron Borough 7 Manheim Borough 3
Bart Township 275 Manheim Township 530
Brecknock Township 680 Manor Township 665
Caernarvon Township 337 Marietta Borough 9
Christiana Borough 1 Martic Township 532
Clay Township 334 Millersville Borough 9
Colerain Township 386 Mount Joy Borough 18
Columbia Borough 17 Mount Joy Township 1,229
Conestoga Township 398 Mountville Borough 62
Conoy Township 245 New Holland Borough 86
Denver Borough 15 Paradise Township 482
Drumore Township 229 Penn Township 695
Earl Township 288 Pequea Township 391
East Cocalico Township 348 Providence Township 570
East Donegal Township 198 Quarryville Borough 16
East Drumore Township 348 Rapho Township 978
East Earl Township 465 Sadsbury Township 320
East Hempfield Township 337 Salisbury Township 907
East Lampeter Township 527 Strasburg Borough 7
East Petersburg Borough 21 Strasburg Township 887
Eden Township 217 Terre Hill Borough 0
Elizabeth Township 370 Upper Leacock Township 268
Elizabethtown Borough 32 Warwick Township 885
Ephrata Borough 34 West Cocalico Township 505
Ephrata Township 339 West Donegal Township 683
Fulton Township 334 West Earl Township 185
Lancaster City 44 West Hempfield Township 416
Lancaster Township 73 West Lampeter Township 297
Leacock Township 639

— Total 19,519
Lititz Borough 12

Source: DCNR 2025

In addition to domestic wells in the county, residents may receive water from public water companies such as
East Petersburg Water Authority, Western Heights Water Company, Adamstown Borough Water and Sewer
Authority, and West Earl Township Water Authority (Planning n.d.).

Jurisdictions that are designated for agricultural use are particularly vulnerable to drought. As of 2022,
378,574 acres of farmland were recorded in Lancaster County. The County has 4,680 farms and most are
relatively small, with an average size of 81 acres.
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Range of Magnitude

Effects of droughts vary depending on their severity, timing, duration, and location. Some droughts may exert
their greatest impact on agriculture, while others may have stronger effects on water supply or recreational
activities. Droughts can adversely affect the following significantly:

Public water supplies for human consumption

Rural water supplies for livestock consumption and agricultural operations
Water quality

Natural soil water or irrigation water for agriculture

Water for forests and for fighting forest fires

Water for navigation and recreation

PA DEP and PEMA manage water supply droughts according to the following four conditions (PEMA 2023):

Drought Watch—This is a period to alert government agencies, public water suppliers, water
users, and the public regarding potential for future drought-related problems. Drought watches are
invoked when three or more drought indicators are present for a county or group of counties. The
focus is on increased monitoring, awareness, and preparation for response in the event that
conditions worsen. A request for voluntary water conservation is issued. The objective of voluntary
water conservation measures during a drought watch is to reduce water use by 5 percent within the
affected areas. Because of varying conditions, individual water suppliers or municipalities may
propose more stringent conservation actions.

Drought Warning—This is a drought stage involving a coordinated response to imminent drought
conditions and potential water supply shortages through concerted voluntary conservation measures
to avoid or reduce shortages; relieve stressed sources; develop new sources; and, if possible,
forestall the need to impose mandatory water use restrictions. The objective of voluntary water
conservation measures during a drought warning is to reduce overall water use by 10 to 15 percent
within the affected areas. Because of varying conditions, individual water suppliers or
municipalities may propose more stringent conservation actions.

Drought Emergency—During this drought stage, water management entities assemble all
available resources to respond to actual emergency conditions, avoid depletion of water sources,
ensure at least minimum water supplies to protect public health and safety, support essential and
high-priority water uses, and avoid unnecessary economic upsets. If deemed necessary and if
ordered by the Governor during this stage, imposition of mandatory restrictions on nonessential
water usage could occur, as provided for in 4 Pennsylvania Code Chapter 119. Objectives of water
use restrictions (mandatory or voluntary) and other conservation measures during a drought
emergency are to reduce consumptive water use within the affected areas by 15 percent and to
reduce total use to the extent necessary to preserve public water system supplies, avoid or mitigate
local or area shortages, and ensure equitable sharing of limited supplies.

Local Water Rationing—This fourth condition of drought is not defined as a drought stage. Local
municipalities may, with the approval of the PEMA Council, implement local water rationing to
share a rapidly dwindling or severely depleted water supply within designated water supply service
areas. These individual water rationing plans, authorized through provisions of 4 Pennsylvania
Code Chapter 120, require specific limits on individual water consumption to achieve significant
reductions in use. Under both mandatory restrictions imposed by the Commonwealth and local
water rationing practices, procedures are specified for granting variances in consideration of
individual hardships and economic dislocations

Pennsylvania uses five parameters to assess drought conditions: precipitation deficits, stream flows, groundwater
level, soil moisture, and reservoir storage levels. These parameters are detailed below (PEMA 2023):

Precipitation Deficits—Because rainfall provides the basis for ground and surface water resources,
measuring the difference in precipitation from the normal (30-year average) tends to be the earliest
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indicator that a drought is possible in an area. The PA DEP compares the cumulative precipitation
for varying time periods (minimum of 3 months, maximum of 12 months) each month against the
normal 30-year average value for the same time period. A deficit for any period is represented by a
percentage less than the normal precipitation. Table 4-6 shows what the deficit values need to be
for each time period in order to qualify for each drought stage. Figure 4-1 presents the average,
maximum, and minimum precipitation by month from 1991 to 2020 (the most current three-decade
data available) in Lancaster County (NOAA n.d.)

Table 4-6. Precipitation Deficit Drought Indicators for Pennsylvania

Deficit as Percent of Normal Precipitation

Duration of Deficit Accumulation (Months) Drought Watch Drought Warning | Drought Emergency
3 25% 35% 45%
4 20% 30% 40%
5 20% 30% 40%
6 20% 30% 40%
7 18.5% 28.5% 38.5%
8 17.5% 27.5% 37.5%
9 16.5% 26.5% 36.5%
10 15% 25% 35%
11 15% 25% 35%
12 15% 25% 35%

Source: PEMA 2023

Figure 4-1. Average Temperature and Precipitation (from 1991-2020) in Lancaster County
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Source: NOAA n.d.

e Stream Flows—The next earliest indicator that a drought is developing is stream flow
measurements. There are 61 USGS stream gages that the PA DEP currently uses to monitor
droughts across the state. The PA DEP calculates and maintains 30-day average values for stream
flow based on the entire period of recording for each gage. Compared to precipitation, stream flow
measurements lag by about a month or two when signaling a drought. Drought status is determined
from stream flows based on percentiles, or exceedances, rather than percentages. Exceedances are
similar to percentiles; a 75 percent exceedance flow value means that the current 30-day average
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flow is exceeded in the stream 75 percent of the time; in other words, the 30-day average flow in
the stream is less than that value only 25 percent of the time. Similarly, the 30-day average flows
in the stream would be less than that value only 10 percent of the time for the 90 percent exceedance,
and only 5 percent of the time for the 95 percent exceedance. For stream flows, the 75, 90, and 95
percent exceedance 30-day average flows are used as indicators for drought watch, warning, and
emergency, respectively.

e Groundwater Levels—Groundwater levels for each day are used to calculate the average level of
the preceding 30 days. This 30-day value is compared to the values derived from historical records,
yielding a percentile indicating how much time the groundwater levels have been below the
historical average levels. The USGS also maintains a network of groundwater monitoring wells,
with at least one well in each county. Groundwater is used to indicate drought status in a manner
similar to stream flows. Groundwater level exceedances of 75, 90, and 95 percent are used to
indicate watch, warning, and emergency status. In this case, it is the 30-day average depth to
groundwater that is measured and monitored, again in relation to long-term 30-day averages based
on the period of record for each county well.

e Soil Moisture—Soil moisture is measured using an algorithm calibrated for relatively
homogeneous regions that measures dryness based on temperature and precipitation in the area,
information which is provided by NOAA. This generates a value called the Palmer Drought Severity
Index (PDSI), which is compiled weekly by the Climate Prediction Center of the National Weather
Service. Table 4-7 lists PDSI classifications. The PDSI uses 0 to reflect normal status, and negative
numbers indicate droughts. For example, 0 is no drought, -2 is moderate drought, and -4 is extreme
drought. Positive numbers signify excess precipitation.

Table 4-7. PDSI Classifications

Severity Category ’ PDSI Value | Drought Status
Extremely wet 4.0 or more None
Very wet 3.0to0 3.99 None
Moderately wet 2.0t02.99 None
Slightly wet 1.0 to 1.99 None
Incipient wet spell 0.5 t0 0.99 None
Near normal 0.49 to -0.49 None
Incipient dry spell -0.5 to -0.99 None
Mild drought -1.0to -1.99 None
Moderate drought -2.0 to -2.99 Watch
Severe drought -3.0t0 -3.99 Warning
Extreme drought -4.0 or less Emergency

Source: National Drought Mitigation Center 2013

e Reservoir Storage Levels—Water level storage in several large public water supply reservoirs
(especially three New York City reservoirs in the Upper Delaware River Basin) is the fifth indicator
that the PA DEP uses for drought monitoring. Depending on the total quantity of storage and the
length of the refill period for the various reservoirs, PA DEP uses varying percentages of storage
draw-down to indicate the three drought stages for each of the reservoirs.

The availability and management of water supply are discussed in the 2022 Pennsylvania State Water Plan. As
a functional planning tool for all Pennsylvania municipalities, counties, and regional planning partnerships, the
State Water Plan addresses drought events and resource constraints and encourages implementation of new
technology and use policies to facilitate reduced water uses and resource demands at critical peak times. The
State Water Plan provides inventories of water availability, and an assessment of current and future water use
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demands and trends. It also offers strategies for improving management of water resources and waterway
corridors that aim to reduce damage from extreme drought and flooding conditions (PA DEP 2023).

Past Occurrence

Since 1930, the Commonwealth of Pennsylvania has undergone 10 significant droughts, including one federally
declared disaster classified as a drought or water shortage. The disaster (DR-206) was declared on August 18,
1965, and impacted 13 counties in Pennsylvania, not including Lancaster County (FEMA 2023).

According to NOAA’s National Centers for Environmental Information storm events database and the USDA
disaster designation database, Lancaster County underwent four drought events between January 1, 1950, and
April 31, 2024. Based on all sources researched, drought events between 2017 and April 2024 that have affected
Lancaster County are identified in Table 4-8. For events prior to 2017, please see the previous HMP. Not all
sources have been identified, so this list may not include all events that have occurred in the county. Table 4-9
lists the crop loss insurance payments on claims in Lancaster County caused by drought events since 2017.

Table 4-8. Past Occurrences of Drought Events from 2017 to 2024

FEMA USDA Disaster

Dates of Event

Event
Type

Declaration

Designation

Number

Number

County
Designated?

Losses / Impacts / PDSI

Value

November 3, 2016 — April 6, 2017 | Drought N/A N/A N/A Drought Watch was issued
April 7-October 3, 2022 Drought N/A S5338 Yes Agricultural Losses
July 19-October 4, 2022 Drought N/A S5361 Yes Agricultural Losses
June 15, 2023-January 26, 2024 Drought N/A N/A N/A Drought Watch was issued

Sources: USDA 2022, NRCC 2021, NOAA National Centers for Environmental Information (NCEI) 2022, PA DEP 2021
Notes: N/A = Not applicable, PDSI = Palmer Drought Severity Index

Table 4-9. Crop Loss Insurance Claims Due to Drought, 2017 to 2024

Crop Year Total Claims
2017 — —
2018 Corn $11,406.50
2019 Soybeans $112.80
2020 — —
2021 — —
2022 Corn $1,035,542.40
2022 Soybeans $224,836.05
2023 — —
2024 — —

Source: USDA, Disaster Designation Information 2023

Future Occurrence

The entirety of Lancaster County has experienced severe or extreme drought conditions at least once between
2000 and 2017 (see Figure 4-2). For this HMP, future occurrences of drought events are considered likely.

July 2025
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Figure 4-2. Drought Events Per Census Tract (2000-2017)

Pennsylvania 2023 State Hazard Mitigation Plan:
Drought Events per Census Tract (2000-2017)
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Vulnerability Assessment

All assets (population, structures, critical facilities, and lifelines) identified for this HMP are potentially
vulnerable to a drought. A qualitative discussion of vulnerability and potential impacts is provided in the
following sections.

Life, Health, and Safety

General Population

For the purposes of this plan, the entire population of the county is considered vulnerable to drought events.
Drought conditions can cause a shortage of water available for human consumption and can reduce local
firefighting capabilities. Social impacts of a drought include mental and physical stress, public safety threats
(increased threat from forest/grass fires), health threats, conflicts among water users, reduced quality of life, and
inequities in distribution of impacts and disaster relief.

Socially Vulnerable Populations

Socially vulnerable populations are particularly susceptible to drought and the extreme temperatures that
sometimes accompany drought conditions because of their age, health conditions, and limited ability to mobilize
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to shelters, cooling centers, and medical sources. Impacts on the economy and environment may have social
implications as well (CDC 2020). For more information on socially vulnerable populations in Lancaster County,
refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population over 65 (10,059), and Lancaster City
has the highest population of people under 5 (3,944), non-English speaking persons (4,326), people with
disabilities (8,935), and the people living in poverty (10,197). For more information on socially vulnerable
populations in Lancaster County, refer to Section 2.3.2.

Table 4-10. Socially Vulnerable Lancaster County Populations

Persons Over Persons Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 193 33 112 236
Akron Borough 792 395 121 503 376
Bart Township 380 350 180 317 148
Brecknock Township 1,077 609 33 441 203
Caernarvon Township 792 338 129 492 361
Christiana Borough 226 67 7 146 89
Clay Township 1,203 457 105 531 369
Colerain Township 607 443 281 283 704
Columbia Borough 2,176 344 255 1,943 1,646
Conestoga Township 690 111 0 510 239
Conoy Township 505 241 0 465 244
Denver Borough 616 208 113 325 255
Drumore Township 329 174 136 279 188
Earl Township 1,842 650 216 711 710
East Cocalico Township 2,028 397 232 1,127 549
East Donegal Township 1,297 626 25 775 307
East Drumore Township 994 279 0 469 289
East Earl Township 1,439 384 286 654 234
East Hempfield Township 6,926 895 451 2,705 798
East Lampeter Township 2,836 1,378 815 1,932 1,586
East Petersburg Borough 975 156 0 625 309
Eden Township 284 259 28 140 97
Elizabeth Township 868 273 0 251 184
Elizabethtown Borough 1,834 531 495 1,586 812
Ephrata Borough 2,400 929 1,155 2,328 1,269
Ephrata Township 2,066 452 407 1,138 552
Fulton Township 459 433 126 276 239
Lancaster City 5,386 3,944 4,326 8,935 10,197
Lancaster Township 4,111 1,387 964 1,856 1,633
Leacock Township 844 422 162 323 338
Lititz Borough 2,418 565 95 953 342
Little Britain Township 863 315 263 494 397
Manheim Borough 571 517 36 666 558
Manheim Township 10,059 2,282 732 4,849 2,407
Manor Township 4,135 1,255 1,400 2,590 2,123
Marietta Borough 708 176 0 435 336
.n: Lancaster County Hazard Mitigation Plan 4-18
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Persons Over | Persons ‘ Non-English- Persons with a Persons in
Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Martic Township 736 526 25 630 347
Millersville Borough 1,031 144 49 874 1,809
Mount Joy Borough 1,525 441 170 1,133 894
Mount Joy Township 1,571 702 90 956 460
Mountville Borough 792 158 0 320 313
New Holland Borough 1,152 366 46 654 323
Paradise Township 713 487 79 583 482
Penn Township 2,413 537 67 777 424
Pequea Township 997 358 0 526 249
Providence Township 1,552 332 56 957 695
Quarryville Borough 444 194 0 370 476
Rapho Township 2,855 608 0 1,342 378
Sadsbury Township 446 450 54 313 379
Salisbury Township 1,177 1,091 384 845 665
Strasburg Borough 821 177 0 311 192
Strasburg Township 741 521 0 287 371
Terre Hill Borough 145 102 0 140 119
Upper Leacock Township 1,358 615 590 894 718
Warwick Township 3,917 922 196 1,591 1,066
West Cocalico Township 1,009 825 51 557 620
West Donegal Township 3,367 346 0 1,265 546
West Earl Township 1,685 771 234 618 299
West Hempfield Township 3,293 960 570 2,214 496
West Lampeter Township 5,356 641 100 2,073 550
Lancaster County 104,082 34,709 16,368 62,395 44,195

Source: U.S. Census Bureau 2022 ACS Vulnerable Population Totals

General Building Stock

A drought is not expected to directly affect any structures, and all are expected to be operational during a drought
event. However, droughts contribute to conditions conducive to wildfires. Risk to life and property is greatest in
regions where forested areas adjoin urbanized areas (high-density residential, commercial, and industrial).
Therefore, all assets in and adjacent to these areas, including population, structures, critical facilities, lifelines,
and businesses, are considered vulnerable to wildfire.

Community Lifelines and Other Critical Facilities

Drought events generally do not impact buildings; however, droughts have the potential to impact agriculture-
related facilities, critical facilities, and lifelines that are associated with water supplies such as water used for
firefighting. The impacts droughts cause to agricultural-related facilities is particularly important to Lancaster
County due to its high amount of acreage devoted to farmland. Community lifelines and other critical facilities
in and adjacent to wildfire hazard areas are also considered vulnerable to drought.

Water systems distributing to the population may be impacted by drought conditions. The County’s water supply
sources are from surface water and unconfined groundwater sources. In terms of annual water withdrawal by
sector, the second highest sector is potable water supply. Water use trends, like withdrawal trends, vary from
month to month, typically peaking in summer when outdoor and irrigation demands are high (United States
Environmental Protection Agency 2010).
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Economy

Drought can produce a range of impacts that span many economic sectors and can reach beyond an area
experiencing physical drought. Water withdrawals are used for potable water, for the commercial, industrial, and
mining sectors, and for power generation. A prolonged drought can have serious direct and indirect economic
impacts on the county. When drought conditions persist, water restrictions may be put into place by local or state
governments. These restrictions may include placing limitations on landscape watering, car washing, or any
other recreational or commercial outdoor use of water supplies.

The many impacts of drought can be economic, environmental, or social. Direct and indirect losses include the
following (Food and Agriculture Organization of the United Nations 2019):

Damage to crop quality and crop losses

Reduced water levels

Insect infestation leading to crop and tree losses

Plant diseases leading to loss of agricultural crops and trees
Reduction in outdoor activities

In exceptional drought conditions, watering of crops may not be an option. If crops are not able to receive water,
farmland will dry out and crops will die. This can lead to crop shortages, which, in turn, increases the price of
food (North Carolina State University 2013). Table 4-11 lists potential impacts on Lancaster’s agricultural
economy. Loss estimates are based on lost agricultural revenues throughout Lancaster County. Table 4-12
enumerates the county’s farmland acreage exposure to the drought hazard as well as the annual market value of
all agricultural products sold, as documented in the 2022 USDA Census of Agriculture. If the county loses its
agricultural yield because of drought, total losses could amount to nearly $1.9 billion in sales of crops. Livestock,
poultry, and associated products have a potential loss value of nearly $1.5 billion (USDA 2022).

Table 4-11. Impacts on the Economy

Losses to Agricultural Producers ‘ Losses to Livestock Producers
Annual and perennial crop losses and/or damage to the crop Reduced productivity of rangeland
quality
Income loss for farmers because of reduced crop yields Decreased milk production and stock weights
Reduced productivity of cropland (wind erosion, long-term loss of Forced reduction of foundation stock

organic matter, etc.)

Insect infestation and plant disease High cost/unavailability of water and feed for livestock that
may result in disruption of reproduction cycles (delayed
breeding, more miscarriages), high livestock mortality rates
and increased predation

Wildlife damage to crops and increased irrigation costs Cost of new or supplemental water resource development
(wells, dams, pipelines)

Cost of new or supplemental water resource development (wells, Increased feed transportation costs

dams, pipelines)

Losses of fishery production, including damage to fish habitats and Grass fires

losses of fish and other aquatic organisms because of decreased

flows

Losses to recreation and tourism industry, including losses to Energy-related effects including, increased energy demand

manufacturers and sellers of recreational equipment and losses and reduced supply because of drought-related power

related to curtailed activities: hunting and fishing, bird watching, curtailments and costs to the energy industry and

boating, etc. consumers associated with substituting more expensive
fuels (oil) for hydroelectric power

Losses of Timber Production Losses to Water Suppliers

Wildland fires Revenue shortfalls and/or windfall profits

Tree disease and insect infestation Cost of water transport or transfer
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Losses to Agricultural Producers ‘ Losses to Livestock Producers

Impaired productivity of forest land Cost of new or supplemental water resource development

Direct loss of trees, especially young ones -

Losses to transportation industry including loss from impaired -
navigability of streams, rivers, and canals

Decline in food production/disrupted food supply, including an -
increase in food prices as well as an increase in forced importation
of food

Source: NIDIS 2024, NIDIS 2024, NIDIS 2024

Table 4-12. Estimated County Losses Relating to Agricultural Production

Impacted Farmland Acreage ‘ Market Value of All Agricultural Products
378,574 $1,854,419,000

Source: USDA 2022

Increased demand for water and electricity can also result in shortages and higher costs for these resources.
Industries that rely on water for business could be impacted the most (e.g., landscaping businesses). Although
most businesses will still be operational, they may be impacted aesthetically. These aesthetic impacts are most
significant within the recreation and tourism industry. Moreover, droughts in another area could impact the food
supply and price of food for residents within the County (North Carolina State University 2013).

Environment

Environmental impacts of drought include the following (PEMA 2023):
e Hydrologic effects:

=  Lower water levels in reservoirs, lakes, and ponds
= Reduced stream flow

= Loss of wetlands

=  Estuarine impacts

»  Groundwater depletion and land subsidence

»  Reduced groundwater recharge

e Damage to animal species:

» Lack of food and drinking water

= Disease

» Loss of biodiversity

= Migration or concentration

= Reduction and degradation of habitat

o  Water quality impacts :

= Salinity

= Water temperature increases
=  pH changes

= Dissolved oxygen

=  Turbidity

e Increased risk of brush fires and wildfires due to dried crops, grasses, and dying trees
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Future Changes That May Impact Vulnerability

Projected Development

As discussed in Section 4.4.4, areas targeted for future growth and development have been identified across
Lancaster County. Any areas of growth will increase demand for water supply. Seasonal outdoor water use is
rising statewide and is attributable to continued suburbanization and increases in residential and commercial
lawn and landscape maintenance. Changes in water demand by commercial and industrial users will depend on
future development and how effectively efficiency techniques are implemented.

Projected Changes in Population

Any changes in the distribution of the population can impact the source of water resources required to sustain
the water demand of each household, agricultural operation, and business operation.

Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by
about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania
Department of Environmental Protection estimates that the population of the county will grow by about 90,000
by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Climate is defined by average temperature and precipitation and by the type, frequency, and intensity of weather
events. Climate change can alter the prevalence and severity of weather extremes, such as droughts.

According to the Pennsylvania Climate Impacts Assessment 2021 Update, a slight increase in drought conditions
is probable. The extent of drought conditions remains uncertain, but higher temperatures are projected to increase
evaporative demand and thus reduce water availability. The annual maximum in consecutive dry days is
projected to increase from 12.5 days historically to 13.4 days by mid-century and 13.9 days by end-of-century.
This increase represents a 7 percent increase by mid-century and 11 percent increase by end-of-century (PA DEP
2021).

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Since the 2019 analysis, population statistics have been updated using the 2022 5-Year American Community
Survey estimates. The general building stock inventory was updated to set replacement cost value for each
building based on RSMeans 2024 building valuations. An updated critical facility dataset was provided by the
county.

Collection of additional information and actual loss data specific to the plan participants will further enhance the
vulnerability assessment for this hazard.
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4.3.4 Earthquake

Hazard Description

An earthquake is the motion or trembling of the ground produced by sudden displacement of rock usually within
the upper 10-20 miles of the Earth's crust. Earthquakes result from crustal strain, volcanism, landslides, or the
collapse of underground caverns. Earthquakes can affect hundreds of thousands of square miles, cause damage
to property measured in the tens of billions of dollars, result in loss of life and injury to hundreds of thousands
of persons, and disrupt the social and economic functioning of the affected area (PEMA 2023).

Most earthquakes occur at the boundaries where the tectonic plates meet (faults); fewer than 10 percent of
earthquakes occur within plate interiors. The point in the earth where an earthquake’s energy originates is called
the focus or hypocenter. Its location is typically defined by its depth below the earth’s surface (the focal depth)
and the geographic position of the surface directly above it (the epicenter) (Shedlock 1997). Earthquakes usually
occur without warning and their effects can impact areas of great distance from the epicenter (FEMA 2001).

Earthquake Impacts

An earthquake hazard is any earthquake-related disruption that may affect people’s normal activities, including
the following (USGS 2012):

e  Ground motion (shaking}—Movement of the earth’s surface from earthquakes. The shaking motion
is produced by waves generated by a sudden slip on a fault that travel through the earth and along
its surface

e Surface faulting—Displacement that reaches the earth’s surface. This commonly occurs with
shallow earthquakes—those with a focal depth of less than about 12 miles

e Liquefaction—A process by which water-saturated sediment temporarily loses strength and acts as
a fluid, like the wet sand near the water at a beach. Earthquake shaking can cause this effect

e Landslide—Movement of surface material down a slope

e Tsunami—A sea wave that results from large-scale seafloor displacements associated with large
earthquakes

e Seiche—Sloshing of a closed body of water, such as a lake or bay, from earthquake shaking

Ground shaking is the primary cause of earthquake damage to structures. Damage can be increased when soft
soils amplify the motion of earthquake waves, producing greater ground shaking and increasing stresses on built
structures on the land surface. Loose, wet, sandy soils also can cause damage when they lose strength and flow
as a fluid when shaken, causing foundations and underground structures to shift and break (Stanford 2003).

Seismic Soil Classifications

The National Earthquake Hazard Reduction Program (NEHRP) developed five soil classifications (A to E)
distinguished by soil shear-wave velocity that alters severity of an earthquake; the classifications are listed in
Table 4-13. Class A soils (hard rock) reduce ground motion from an earthquake, and Class E soils (soft soils)
amplify and magnify ground shaking and increase building damage and losses.

Table 4-13. NEHRP Soil Classifications

Soil Classification | Description

A Hard rock

B Rock

C Very dense soil and soft rock

D Stiff soils

E Soft soils
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Source: FEMA 2021

Earthquake Monitoring

The Lamont-Doherty Cooperative Seismographic Network (LCSN) monitors earthquakes that occur primarily
in the northeastern United States. LCSN operates 40 broadband and short-period seismographic stations in
Connecticut, Delaware, Maryland, New Jersey, New York, Pennsylvania, and Vermont. Two stations are in
Lancaster County—one at Franklin & Marshall College and one at Millersville University (LCSN 2014).

The USGS operates a global network of seismic stations to monitor seismic activity. The nearest USGS seismic
stations to Lancaster County is about 75 miles northwest of the County, between Altoona and State College
(USGS n.d.).

The USGS provides the website Did You Feel It? (http://earthquake.usgs.gov/earthquakes/dyfi/) for citizens to
report earthquake experiences and to share information regarding the earthquake and its effects. The website is
intended to gather citizens’ experiences during an earthquake and incorporate the information into detailed maps
to illustrate shaking intensity and damage assessments (USGS 2022).

Location and Extent

Earthquakes above a magnitude 5.0 can cause damage near their epicenters, and larger-magnitude earthquakes
can cause damage over larger, wider areas. Earthquake events in Pennsylvania usually involve very small impact
areas (less than about 60 miles in diameter). The most seismically active region in the Commonwealth is in
southeastern Pennsylvania in the area of Lancaster County, as shown in Figure 4-3 (PEMA 2023). The County
also may be subject to the effects of earthquakes with epicenters outside its boundaries.

Figure 4-3. Pennsylvania Earthquake Hazard Zones
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Source: PEMA 2018
Note: Lancaster County is within the blue oval on the map.

Range of Magnitude

Earthquake Measurement Scales

An earthquake’s magnitude and intensity are used to describe the size and severity of the event. Magnitude
describes the energy released at the focal point of an earthquake, and intensity describes the overall severity of
shaking felt during the event.

Magnitude was formerly expressed by ratings on the Richter scale but is now commonly expressed using the
moment magnitude scale. This scale is based on the total moment release of the earthquake (the product of the
distance a fault moved and the force required to move it) (USGS 2012).

The intensity of an earthquake is based on observed effects of ground shaking on people, buildings, and natural
features and varies with location. The Modified Mercalli Intensity (MMI) scale is a subjective measure of
intensity that describes the strength of a shock felt at a particular location. The MMI scale represents intensity
of an earthquake’s effects in a given locality according to a scale from I to X. The lower numbers of the intensity
scale generally deal with the manner in which the earthquake is felt by people. The higher numbers of the scale
are based on observed structural damage. Structural engineers usually contribute information for assigning
intensity values of VIII or above (USGS 2021). Descriptions of MMI scales appear in Table 4-14.

Table 4-14. Modified Mercalli Intensity Scale

Intensity | Shaking ‘ Description/Damage
I Not felt Not felt except by a very few under especially favorable conditions
I Weak Felt only by a few persons at rest, especially on upper floors of buildings.
11T Weak Felt quite noticeably indoors, especially on upper floors. Most people do not recognize it as an

earthquake. Standing motor cars may rock slightly. Vibrations similar to the passing of a truck.
Duration estimated.

v Light Felt indoors by any, outdoors by few during the day. At night, some awakened. Dishes,
windows, doors disturbed; walls make cracking sounds. Sensation like heavy truck striking
building. Standing motor cars rocked noticeably.

A% Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster.
Damage slight.

VII Very Strong | Damage is negligible in buildings of good design and construction, slight to moderate in well-
built ordinary structures, and considerable in [poorly built or badly designed structures; some
chimneys are broken.

VIII Severe Damage is slight in specially designed structures; considerable in ordinary, substantial
buildings. Moving cars become uncontrollable; masonry fractures, poorly constructed buildings
damaged.

X Violent Some houses collapse; ground cracks; pipes break open; damage is considerable in specially
designed structures; buildings are shifted off foundations.

X Extreme Some well-built wooden structures are destroyed; most masonry and frame structures are
destroyed along with foundations. Ground cracks profusely; liquefication and landslides are
widespread.

Source: USGS 2021

Quantitative measures of intensity are expressed in terms of peak ground acceleration (PGA) and spectral
acceleration (SA). PGA is related to movement experienced on the ground, and SA represents movement
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experienced by a building (USGS 2019). PGA and SA are measured in multiples or percentages of the
acceleration caused by gravity (g). This means that at a PGA of 100 percent g (1.0 g) (an extremely strong ground
motion), objects accelerate sideways at the same rate as they would accelerate vertically if dropped from a height.
(USGS 2019). Table 4-15 show the relationship between PGA and the MMI scale.

Table 4-15. Modified Mercalli Intensity and PGA Equivalents

Modified Mercalli Intensity| Peak Ground Acceleration (%g) ’ Perceived Shaking Potential Damage
I <0.17 Not Felt None
1I 0.17-1.4 Weak None
1T 0.17-1.4 Weak None
v 14-39 Light None
A% 39-9.2 Moderate Very Light
VI 9.2-18 Strong Light
VIL 18 —34 Very Strong Moderate
VIII 34-65 Severe Moderate to Heavy

Source: USGS 2021

Damage levels from an earthquake vary with intensity of ground shaking as noted in Table 4-16 (USGS 2019).

Table 4-16. Damage Levels Experienced in Earthquakes

Ground

Acceleration Typical Damage

1-2% g Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any, are
usually very low.

Below 10% g Usually causes only slight damage, except in unusually vulnerable facilities.

10-20% g May cause minor-to-moderate damage in well-designed buildings, with higher levels of damage in poorly
designed buildings. At this level of ground shaking, only unusually poor buildings would be subject to
potential collapse.

20-50% g May cause significant damage in some modern buildings and very high levels of damage (including
collapse) in poorly designed buildings.

>50% g May cause higher levels of damage in many buildings, even those designed to resist seismic forces.

Source: USGS 2019
Note: % g = Peak ground acceleration as a percent of the acceleration due to gravity

Earthquake Hazard Mapping for Lancaster County

National maps of earthquake shaking hazards are used to establish seismic design requirements for building
codes, insurance rate structures, earthquake loss studies, retrofit priorities, and land use planning applied in the
United States. Scientists frequently revise these maps to reflect new information and knowledge. Buildings,
bridges, highways, and utilities built to meet modern seismic design requirements are typically able to withstand
earthquakes better than those designed earlier, with less damage and disruption. After thoroughly reviewing the
studies, professional organizations of engineers update seismic-risk maps and seismic design requirements
specified in building codes.

Figure 4-4 shows the Lancaster County PGA values anticipated from a 500-year earthquake event as identified
in the USGS 2022 National Seismic Hazard Maps. New seismic, geologic, and geodetic information on
earthquake rates and associated ground shaking were incorporated into these revised maps. Earthquakes in
Pennsylvania originate deep within the earth’s crust and not on an active fault. No injury or severe damage from
earthquake events has been reported in Lancaster County.

.“: Lancaster County Hazard Mitigation Plan 4-26
July 2025




Section 4.3.4. Risk Assessment: Earthquake

)

4501

Warwick
it o
o

=

s » [ o e ‘ by A
S e Paradise (T) W’
) : ‘ (e scana 91
500-Year Earthquake PGA (%g) g
W | - Not Felt (<0.17) : !
AT - Weak (0.17 - 1.4) )
IV - Light (1.4 - 3.9) \ -
=L V- Moderate (3.9-92) !

- VI - Strong (9.2 - 18) \ Calerain (T)
W VIl -Very Strong (18 - 34)

=== |nterstate Route

=== 1JS Route

State Route

—— Railroad

] County Boundary
| Municipal Boundary

Miles
Sourees: Lancaster Caunty 2008. 2023: ESRI; Hazus v6. |
Note: (B} - Baraugh, i€ - Citg, {T) - Town

County of.
Lancaster

Lancaster County Hazard Mitigation Plan
July 2025

4-27



) Section 4.3.4. Risk Assessment: Earthquake

Past Occurrence

The historical record of earthquakes in Pennsylvania goes back approximately 200 years. Table 4-17 lists known
earthquakes that had an epicenter in Lancaster County. Figure 4-5 is a map of earthquake epicenters across the
commonwealth from 1937 to 2022.

Table 4-17. Earthquakes with Epicenters in Lancaster County

Location Nearest Epicenter ‘ Date | Magnitude

Lancaster Area January 11, 1798 Unknown
Landisville November 20, 1800 4.1
Lancaster Area January 27, 1801 Unknown
Lancaster Area March 19, 1818 Unknown
Columbia August 21, 1820 34
Lancaster Area May 4, 1822 Unknown
Lancaster Area September 6, 1829 Unknown
Quarryville February 5, 1834 4
Martic Forge September 17, 1865 Unknown
Lancaster Area November 7, 1866 Unknown
Lancaster Area March 9, 1885 Unknown
Washington Boro September 27, 1886 Unknown
Akron December 8, 1972 35
Martic Forge July 16, 1978 3.1
East Petersburg October 6, 1978 3
Marticville April 23, 1984 42
Lancaster September 19, 1984 Unknown
Marticville May 2, 1986 2.5
Reinholds July 3, 1990 1.7
Ephrata January 18, 1994 2.6
Strasburg May 18, 1994 2.4
Landisville March 11, 1995 2.7
Blainsport October 28, 1996 2.5
Lititz November 14, 1997 3
Lancaster March 22, 2000 1.8
Martic Forge October 5, 2000 2.1
Conestoga July 17, 2001 1.8
Adamstown April 17,2006 1.2
Landisville December 27, 2008 34
Millersville July 22,2011 0.8
Conestoga January 9, 2014 1.6
Paradise June 20, 2014 1.4
Lancaster April 23,2017 2.3
Rapho August 21, 2017 0.4
East Peterburg August 20, 2019 1.0
Clay October 19, 2019 1.3

Source: PEMA 2023; USGS 2023
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Of the 36 recorded earthquake with epicenters in Lancaster County, 13 had a magnitude greater than 2.5. The
lowest magnitude was a 0.4 magnitude earthquake on August 21, 2017, and the largest was a 4.2 magnitude
earthquake on April 23, 1984 (USGS 2023). PEMA’s Pennsylvania Disaster History list includes no significant
earthquake events in Pennsylvania, and no FEMA major disaster (DR) or emergency (EM) declarations have
occurred for significant earthquake events in Pennsylvania (FEMA 2023). According to the USGS “Did You
Feel It” website, Lancaster County residents reported having felt two earthquakes in 2017: a 2.3 magnitude
earthquake that occurred in Lancaster County and a 1.8 magnitude earthquake that occurred in York County
(USGS 2023).

Other earthquakes have occurred in east coast areas, including northern Maryland, eastern Massachusetts,
southeastern New York, and northern New Jersey. Moderate earthquakes occurred in southeastern New York
and northern New Jersey and were felt in eastern Pennsylvania. If an earthquake of magnitude 6.0 or greater
would occur in that area, damage would likely result in easternmost counties of Pennsylvania, including
Lancaster County.

Future Occurrence

Earthquakes cannot be predicted and could occur any time of the day or year. Major earthquakes are infrequent
in the Commonwealth and in Lancaster County and may occur only once every few hundred years or longer, but
the consequences of major earthquakes could be very high. Based on the historical record, the future probability
of damaging earthquakes impacting Lancaster County is Jow. The future occurrence of earthquake events of any
magnitude is considered possible.
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Vulnerability Assessment

A probabilistic assessment was conducted for the 500-year mean return period (MRP) earthquake event through
a Level 2 analysis in Hazus to analyze the earthquake hazard and provide a range of loss estimates.

Life, Health, and Safety

General Population

The entire population of Lancaster County (552,984 as of 2020) is exposed to the earthquake hazard. Whether
affected directly or indirectly, the entire population would have to contend with consequences of earthquakes to
some degree. Business interruption could prevent people from working, road closures could isolate populations,
and loss of functions of utilities could affect populations that suffered no direct damage from an event. First
responder safety may be at particular risk.

Hazus estimates casualties of an earthquake event based on level of harm and time of day. The times represent
the periods of the day that different sectors of the community are at their peak occupancy loads. The 2:00 AM
estimate considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the
educational, commercial and industrial sector loads are maximum, and the 5:00 PM estimate represents peak
commute time. The impact of an earthquake on life, health, and safety would depend on the severity of the event.
Table 4-18 summarizes the estimated number of casualties as a result of the 500-year MRP event. Risks to public
safety from an earthquake in Lancaster County would be minimal, with higher risk in or near buildings,
particularly near unreinforced masonry construction which is more susceptible to damage due to seismic shaking.

Table 4-18. Estimated Number of Casualties from the 500-Year MRP Earthquake Event

Number Resulting from 500-Year Mean Return Period Event

Level of Harm 2:00AM | 2:00 PM | 5:00 PM
Injuries without Hospitalization 4 12 5
Injuries Requiring Hospitalization 0 1 0
Deaths 0 0 0

Source: Hazus v 6.1

As a result of a significant earthquake event, residents may be displaced or require temporary to long-term
sheltering. The number of people requiring shelter is generally less than the number displaced, as some persons
displaced by a disaster event use hotels or stay with family or friends. Hazus indicates there will be no displaced
households or persons seeking short-term sheltering from the 500-year MRP earthquake in Lancaster County.

Socially Vulnerable Populations

Persons over the age of 65 and individuals living below the Census poverty threshold are particularly susceptible
to the earthquake hazard based on their physical or financial ability to respond during a hazard and the locations
and construction quality of their housing. According to the 2022 American Community Survey 5-Year
population estimates, there are 104,082 persons over 65 in Lancaster County and 8 percent of the total population
is living below the poverty level. For more information on socially vulnerable populations in Lancaster County,
refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population over 65 (10,059), and Lancaster City
has the highest population of people under 5 (3,944), non-English speaking persons (4,326), people with
disabilities (8,935), and the people living in poverty (10,197). For more information on socially vulnerable
populations in Lancaster County, refer to Section 2.3.2.
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Table 4-19. Socially Vulnerable Lancaster County Populations

Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 193 33 112 236
Akron Borough 792 395 121 503 376
Bart Township 380 350 180 317 148
Brecknock Township 1,077 609 33 441 203
Caernarvon Township 792 338 129 492 361
Christiana Borough 226 67 7 146 89
Clay Township 1,203 457 105 531 369
Colerain Township 607 443 281 283 704
Columbia Borough 2,176 344 255 1,943 1,646
Conestoga Township 690 111 0 510 239
Conoy Township 505 241 0 465 244
Denver Borough 616 208 113 325 255
Drumore Township 329 174 136 279 188
Earl Township 1,842 650 216 711 710
East Cocalico Township 2,028 397 232 1,127 549
East Donegal Township 1,297 626 25 775 307
East Drumore Township 994 279 0 469 289
East Earl Township 1,439 384 286 654 234
East Hempfield Township 6,926 895 451 2,705 798
East Lampeter Township 2,836 1,378 815 1,932 1,586
East Petersburg Borough 975 156 0 625 309
Eden Township 284 259 28 140 97
Elizabeth Township 868 273 0 251 184
Elizabethtown Borough 1,834 531 495 1,586 812
Ephrata Borough 2,400 929 1,155 2,328 1,269
Ephrata Township 2,066 452 407 1,138 552
Fulton Township 459 433 126 276 239
Lancaster City 5,386 3,944 4,326 8,935 10,197
Lancaster Township 4,111 1,387 964 1,856 1,633
Leacock Township 844 422 162 323 338
Lititz Borough 2,418 565 95 953 342
Little Britain Township 863 315 263 494 397
Manheim Borough 571 517 36 666 558
Manheim Township 10,059 2,282 732 4,849 2,407
Manor Township 4,135 1,255 1,400 2,590 2,123
Marietta Borough 708 176 0 435 336
Martic Township 736 526 25 630 347
Millersville Borough 1,031 144 49 874 1,809
Mount Joy Borough 1,525 441 170 1,133 894
Mount Joy Township 1,571 702 90 956 460
Mountville Borough 792 158 0 320 313
New Holland Borough 1,152 366 46 654 323
Paradise Township 713 487 79 583 482
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Penn Township 2,413 537 67 777 424
Pequea Township 997 358 0 526 249
Providence Township 1,552 332 56 957 695
Quarryville Borough 444 194 0 370 476
Rapho Township 2,855 608 0 1,342 378
Sadsbury Township 446 450 54 313 379
Salisbury Township 1,177 1,091 384 845 665
Strasburg Borough 821 177 0 311 192
Strasburg Township 741 521 0 287 371
Terre Hill Borough 145 102 0 140 119
Upper Leacock Township 1,358 615 590 894 718
Warwick Township 3,917 922 196 1,591 1,066
West Cocalico Township 1,009 825 51 557 620
West Donegal Township 3,367 346 0 1,265 546
West Earl Township 1,685 771 234 618 299
West Hempfield Township 3,293 960 570 2,214 496
West Lampeter Township 5,356 641 100 2,073 550
Lancaster County 104,082 34,709 16,368 62,395 44,195

Source: U.S. Census Bureau 2022 ACS Vulnerable Population Totals

General Building Stock

The County’s entire general building stock is vulnerable to the earthquake hazard. A building’s construction
determines how well it can withstand the force of an earthquake. Unreinforced masonry buildings are most at
risk during an earthquake because the walls are prone to collapse outward; steel and wood buildings absorb more
of the earthquake’s energy (FEMA 2023). Additional attributes that affect a building’s capability to withstand
an earthquake’s force include its age, number of stories, and quality of construction. A Hazus probabilistic model
was run to estimate building losses. Building ages and building types from the inventory prepared for this HMP
were incorporated into the Hazus model.

Hazus evaluated potential building damage in the following categories: none, slight, moderate, extensive, and
complete. Hazus technical documentation defines these categories for all building types. The following are
example definitions for light wood-framed buildings:

Slight—Small plaster or gypsum-board cracks at corners of door and window openings and wall-
ceiling intersections; small cracks in masonry chimneys and masonry veneer

Moderate—Large plaster or gypsum-board cracks at corners of door and window openings; small
diagonal cracks across shear wall panels exhibited by small cracks in stucco and gypsum wall
panels; large cracks in brick chimneys; toppling of tall masonry chimneys.

Extensive—Large diagonal cracks across shear wall panels or large cracks at plywood joints;
permanent lateral movement of floors and roof; toppling of most brick chimneys; cracks in
foundations; splitting of wood sill plates or slippage of structure over foundations; partial collapse
of room-over-garage or other soft-story configurations

Complete—Structure may have large permanent lateral displacement, may collapse, or be in
imminent danger of collapse because of the crippled wall failure or the failure of the lateral load
resisting system; some structures may slip and fall off the foundations; large foundation cracks

Table 4-20 summarizes the damage estimated for the 500-year MRP earthquake event. Damage loss estimates
include structural and non-structural damage to the building and loss of contents. Commercial buildings would
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face the largest number of impacted structures. Table 4-21 presents the estimated loss values for buildings
damaged by the 500-year MRP earthquake event, a total of $69.7 million countywide. These Hazus estimates
are suitable for comparing the risk of one hazard across multiple jurisdictions or the risk of all hazards for a
single jurisdiction.

Table 4-20. Estimated Buildings Damaged by General Occupancy for 500-year MRP Earthquake Event

Total Number Severity of Expected

of Buildings |Damage for 500-Year MRP| Building Percent of Total Buildings in

Occupancy Class

in Occupancy

Earthquake

Count

Occupancy Class

Residential Exposure 127,056 None 126,604 99.6%
(el s e b L Slight 421 0.3%
Family Dwellings)
Moderate 30 <0.1%
Extensive <0.1%
Complete 0 0.0%
Commercial 146,875 None 146,302 99.6%
Buildings Slight 496 0.3%
Moderate 75 0.1%
Extensive 2 <0.1%
Complete 0 0.0%
Industrial Buildings 1,464 None 1,407 96.1%
Slight 41 2.8%
Moderate 14 1.0%
Extensive 2 0.1%
Complete 0 0.0%
Government, 10,369 None 10,270 99.0%
Religion, Slight 87 0.8%
Agricultural, and
Education Buildings Moderate 10 0.1%
Extensive 1 <0.1%
Complete 0 0.0%

Source: Hazus v6.1, Lancaster County 2023, 2024

Table 4-21. Estimated Building Value Damaged by the Annualized, 500-Year MRP Earthquake Event

Jurisdiction

Estimated Losses Caused by the 500-Year Mean Return Period Earthquake Event

Total

Residential Structures

Commercial Structures

All Other

(0) 111

(0) 111

Occupancies

Adamstown Borough $16,108 $6,576 $7,663 $1,869

Akron Borough $34,605 $15,826 $9,591 $9,187

Bart Township $124,555 $16,651 $71,643 $36,261
Brecknock Township $99,468 $26,870 $49,984 $22,613
Caernarvon Township $69,171 $15,175 $35,391 $18,605
Christiana Borough $38,638 $7,402 $21,050 $10,186
Clay Township $296,601 $63,690 $171,956 $60,955
Colerain Township $215,018 $36,093 $109,984 $68,942
Columbia Borough $1,007,507 $173,815 $352,951 $480,741
Conestoga Township $99,777 $27,556 $46,663 $25,558
Conoy Township $105,032 $16,369 $53,050 $35,614
Denver Borough $641,140 $87,166 $171,236 $382,738
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Jurisdiction

Estimated Losses Caused by the 500-Year Mean Return Period Earthquake Event

Total

Residential Structures
(0)11174

Commercial Structures
(0)11174

All Other
Occupancies

T

July 2025

Drumore Township $206,493 $19,364 $98,639 $88,490
Earl Township $2,677,248 $1,063,888 $909,109 $704,251
East Cocalico Township $306,630 $72,638 $201,778 $32,214
East Donegal Township $1,142,270 $95,479 $450,979 $595,812
East Drumore Township $927,242 $434,044 $147,370 $345,827
East Earl Township $421,822 $54,009 $226,253 $141,560
East Hempfield Township | $7,884,468 $1,544,178 $2,565,628 $3,774,663
East Lampeter Township | $3,519,267 $886,388 $1,597,162 $1,035,717
East Petersburg Borough $599,601 $85,557 $425,632 $88,413
Eden Township $120,831 $17,550 $48,950 $54,331
Elizabeth Township $80,101 $17,431 $40,157 $22,513
Elizabethtown Borough $1,093,880 $117,854 $216,226 $759,800
Ephrata Borough $2,578,777 $314,030 $1,331,225 $933,522
Ephrata Township $952,510 $194,572 $513,563 $244,375
Fulton Township $258,329 $24,224 $123,401 $110,703
Lancaster City $8,989,583 $785,716 $4,476,205 $3,727,662
Lancaster Township $1,724,661 $355,723 $1,116,753 $252,184
Leacock Township $1,268,336 $243,553 $597,979 $426,804
Lititz Borough $1,162,762 $73,832 $255,044 $833,887
Little Britain Township $245,765 $35,773 $150,094 $59,897
Manheim Borough $1,142,262 $79,721 $490,563 $571,978
Manheim Township $8,967,122 $2,252,483 $3,551,390 $3,163,249
Manor Township $1,679,997 $218,865 $783,042 $678,090
Marietta Borough $25,608 $6,539 $11,940 $7,129
Martic Township $209,591 $37,114 $69,878 $102,599
Millersville Borough $670,191 $72,209 $74,679 $523,303
Mount Joy Borough $1,138,922 $145,278 $537,109 $456,535
Mount Joy Township $747,972 $77,733 $205,981 $464,258
Mountville Borough $66,405 $18,631 $17,359 $30,416
New Holland Borough $1,714,408 $141,304 $818,322 $754,781
Paradise Township $419,417 $51,272 $187,661 $180,484
Penn Township $747,627 $131,295 $434,431 $181,901
Pequea Township $223,488 $57,548 $88,192 $77,747
Providence Township $271,719 $35,348 $121,317 $115,054
Quarryville Borough $97,556 $14,169 $39,523 $43,864
Rapho Township $787,087 $148,360 $443,407 $195,320
Sadsbury Township $182,937 $35,047 $99.661 $48,229
Salisbury Township $594,096 $84,206 $343,891 $165,998
Strasburg Borough $297.242 $59,258 $161,449 $76,535
Strasburg Township $654,244 $130,429 $355,358 $168,457
Terre Hill Borough $47,158 $3,894 $19,174 $24,089
Upper Leacock Township | $2,472,058 $148,218 $1,313,454 $1,010,387
Warwick Township $1,176,391 $553,494 $512,019 $110,879
West Cocalico Township $162,726 $42,880 $92,138 $27,708
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Estimated Losses Caused by the 500-Year Mean Return Period Earthquake Event

Residential Structures Commercial Structures All Other
Jurisdiction Total (0)11174 (0)11174 Occupancies

West Donegal Township $467,405 $108,526 $268,764 $90,115
West Earl Township $600,984 $67,705 $310,195 $223,084
West Hempfield Township| $839,419 $133,826 $415,034 $290,559
West Lampeter Township | $4,431,186 $3,639.,459 $442.672 $349,056
Lancaster County $69,743,412 $15,423,801 $28,801,912 $25,517,699

Source: Hazus v6.1, Lancaster County 2023, 2024, RS Means 2024

Community Lifelines and Other Critical Facilities

All critical facilities (essential facilities, transportation systems, lifeline utility systems, high-potential loss
facilities, and user-defined facilities) in Lancaster County are considered exposed and vulnerable to the
earthquake hazard. Earthquake events can significantly affect road bridges, many of which provide the only
access to certain neighborhoods. Because softer soils generally follow floodplain boundaries, bridges that cross
water courses should be considered vulnerable. Other key factors in degree of vulnerability include the age and
infrastructure of a facility, which correlate with standards in place at time of construction. First responders may
have limited access to critical facilities due to damaged infrastructure and may have difficulty traveling to
earthquake incidents due to limited access to roads.

Hazus estimates the probability that critical facilities may sustain damage as a result of the 500-year MRP
earthquake event. It also estimates percent functionality of each facility in the days after the event. These
estimates were developed for the inventory of critical facilities developed for this plan as described in Section
4.4.1. Table 4-22 (500-year MRP earthquake event) lists the average percent probabilities that each class of
community lifeline would sustain damage within the Hazus-defined damage categories, along with the percent
functionalities after different numbers of days following an earthquake event.
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Percent Probability of Sustaining Damage Percent Functionality
Lifelines | Slight | Moderate | Extensive | Complete Day 7 | Day 30
Communications 98.4% 1.2% 0.3% <0.1% 0.0% 98.4% 99.6% 99.9% 99.9%
Energy 98.4% 1.2% 0.3% <0.1% 0.0% 98.3% 99.6% 99.9% 99.9%
Food, Hydration, Shelter 98.3% 1.3% 0.4% <0.1% 0.0% 98.2% 99.5% 99.9% 99.9%
Hazardous Materials 98.3% 1.3% 0.3% <0.1% 0.0% 98.3% 99.5% 99.9% 99.9%
Health and Medical 99.5% 0.5% <0.1% <0.1% 0.0% 99.4% 99.9% 99.9% 99.9%
Safety and Security 98.4% 1.3% 0.3% <0.1% 0.0% 98.3% 99.5% 99.9% 99.9%
Transportation 99.7% 0.3% 0.1% <0.1% 0.0% 99.7% 99.9% 100.0% 100.0%
Water Systems 98.3% 1.3% 0.3% <0.1% 0.0% 98.3% 99.6% 99.9% 99.9%

Source: Hazus v6.1, Lancaster County 2008, 2019, 2023; Homeland Infrastructure Foundation-Level Data (HIFLD) 2022, 2023, National Park Service; National Register of
Historic Places
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Economy

Earthquake impacts on the economy include loss of business function, damage to buildings and critical facilities,
relocation costs, wage loss, and rental loss during building repair and replacement. Earthquake damage to
roadway segments and railroad tracks can cause interruptions of regional transportation and distribution of
materials. Losses that result from damage to lifelines could exceed costs of repair.

The 2022 USDA Agricultural Census showed that Lancaster County had 19 percent of Pennsylvania’s
agricultural sales—$1.8 million including livestock, poultry, and products. Roughly $270,000 was spent in
Lancaster County on repairs, supplies, and maintenance costs for farm production expenses, a 27 percent increase
from 2017. It can be anticipated that following a significant earthquake, agricultural equipment and property
may be damaged by collapses, falling objects, and potential disturbances to the ground itself. The cost for
supplies to repair and maintain the equipment and property will increase (USDA 2022).

Debris removal and disposal are major economic costs following an earthquake, and Hazus estimates the volume
of debris that may be generated as a result of a given earthquake event. Two types of debris are estimated:
reinforced concrete and steel that require special equipment to break up before transport can occur; and brick,
wood, and other debris that can be loaded directly onto trucks with bulldozers. Table 4-23 summarizes the
estimated debris generated by the 500-year MRP event for Lancaster County. Hazus estimated the generation of
over 43,000 tons of total debris during this event. The Township of Manheim would generate the greatest amount
of debris at 5,805 tons.

Table 4-23. Estimated Debris Generated by 500-year MRP Earthquake Event

Estimated Debris Created During the 500-Year Mean Return Period Earthquake Event

Jurisdiction Brick/Wood (tons) | Concrete/Steel (tons) | Total Debris (tons)
Adamstown Borough 1.3 0.1 1.4
Akron Borough 10.3 1.2 11.5
Bart Township 11.2 2.6 13.8
Brecknock Township 7.5 0.4 7.9
Caernarvon Township 5.7 0.5 6.1
Christiana Borough 7.3 1.2 8.5
Clay Township 32.4 7.2 39.5
Colerain Township 37.0 6.0 43.1
Columbia Borough 570.6 91.0 661.7
Conestoga Township 15.0 2.5 17.5
Conoy Township 31.0 4.5 35.4
Denver Borough 429.6 61.3 490.9
Drumore Township 65.6 9.6 75.2
Earl Township 1,155.9 165.1 1,321.0
East Cocalico Township 22.3 2.6 24.9
East Donegal Township 504.1 79.8 583.9
East Drumore Township 524.7 80.6 605.3
East Earl Township 163.4 19.3 182.7
East Hempfield Township 3,860.0 551.1 4,411.1
East Lampeter Township 1,663.1 269.5 1,932.6
East Petersburg Borough 148.8 27.6 176.5
Eden Township 51.6 6.7 58.3
Elizabeth Township 13.5 1.8 15.4
Elizabethtown Borough 1,230.7 161.6 1,392.3
Ephrata Borough 914.9 158.8 1,073.7
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Estimated Debris Created During the 500-Year Mean Return Period Earthquake Event

Jurisdiction Brick/Wood (tons) | Concrete/Steel (tons) | Total Debris (tons)
Ephrata Township 284.1 42.1 326.1
Fulton Township 82.1 12.1 94.1
Lancaster City 4,149.5 751.4 4,900.8
Lancaster Township 367.4 68.6 436.0
Leacock Township 413.7 71.9 485.6
Lititz Borough 1,169.6 146.0 1,315.6
Little Britain Township 24.9 5.5 30.4
Manheim Borough 791.9 131.4 923.3
Manheim Township 4,979.3 825.3 5,804.6
Manor Township 1,019.6 139.5 1,159.1
Marietta Borough 16.8 1.8 18.6
Martic Township 104.0 14.1 118.1
Millersville Borough 466.0 58.5 524.5
Mount Joy Borough 724.8 122.3 847.1
Mount Joy Township 448.1 58.2 506.3
Mountyville Borough 36.8 3.2 39.9
New Holland Borough 891.5 151.4 1,042.8
Paradise Township 162.7 22.6 185.3
Penn Township 313.4 46.9 360.2
Pequea Township 78.7 10.9 89.6
Providence Township 161.1 21.4 182.5
Quarryville Borough 41.7 5.4 47.1
Rapho Township 118.4 24.2 142.6
Sadsbury Township 34.4 5.6 40.0
Salisbury Township 153.8 21.9 175.7
Strasburg Borough 71.2 14.1 85.3
Strasburg Township 156.8 30.9 187.7
Terre Hill Borough 21.7 2.2 23.9
Upper Leacock Township 1,320.1 217.9 1,538.0
Warwick Township 430.1 57.1 487.2
West Cocalico Township 8.1 0.9 8.9
West Donegal Township 141.9 22.8 164.7
West Earl Township 203.4 32.1 2354
West Hempfield Township 426.9 57.2 484.1
West Lampeter Township 2,022.4 227.0 2,249.5
Lancaster County 33,314.2 5,137.0 38,451.2

Source: Hazus v6.1

Environment

According to USGS, earthquakes can cause damage to the surface of the earth in various forms, depending on
the magnitude and distribution of the event. Surface faulting can create wide ruptures in the ground, which can
disconnect habitats for miles, isolating animal species or tearing apart plant roots (USGS n.d.). Ground failure
as a result of soil liquefaction can have an impact on soil pores and retention of water resources. The greater the
seismic activity and liquefaction properties of the soil, the more likely drainage of groundwater can occur, which
depletes groundwater resources. In areas where there is higher pressure of groundwater retention, the pores can
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build up more pressure and make soil behave more like a fluid rather than a solid, increasing risk of localized
flooding and deposition or accumulation of silt (USGS n.d.).

Future Changes That May Impact Vulnerability

Projected Development

Human exposure and vulnerability to earthquake impacts in newly developed areas are anticipated to be similar
to those currently within the county. Development in areas with softer NEHRP soil classes, liquefaction, and
landslide-susceptible areas may experience shifting or cracking in the foundation during earthquakes because of
the loose soil characteristics of these soil classes. Current building codes require seismic provisions that should
render new construction less vulnerable to seismic impacts than older construction that was built to lower
standards.

Projected Changes in Population

As more persons move into earthquake susceptible areas, an increased amount of the population will be
vulnerable to the effects of earthquakes. Projections by the Center for Rural Pennsylvania indicate that Lancaster
County’s population will increase by about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural
PA 2023). The Pennsylvania Department of Environmental Protection estimates that the population of the county
will grow by about 90,000 by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Impacts of global climate change on earthquake probability are unknown. In areas where glaciers are currently
present, melting glaciers could induce tectonic activity by shifting weight loads on the earth’s crust (NASA
2004). Elsewhere, secondary impacts of earthquakes could be magnified by climate change. Soils saturated by
repetitive storms could undergo liquefaction during seismic activity as a result of the increased saturation. Dams
storing increased volumes of water as a result of changes in the hydrograph could have a greater likelihood of
failure during seismic events. No current models are available to estimate these impacts.

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Since the 2019 analysis, the general building stock inventory was updated to set replacement cost value for each
building based on RSMeans 2024 building valuations. An updated critical facility dataset was provided by the
county. Updated hazard areas were used as well; since the 2019 HMP, an updated version of Hazus was released
(v6.1). This updated model includes longer historical records to pull from to generate probabilistic events.
Overall, the entire County continues to be vulnerable to earthquakes.
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4.3.5 Environmental Hazards—Gas and Liquid Pipelines

Hazard Description

According to the U.S. Department of Transportation’s Pipeline and Hazardous Materials Safety Administration
(PHMSA), in 2021 Pennsylvania had 90,135 miles of natural gas pipelines and 4,254 miles of liquid petroleum
pipelines. Failures along these pipelines are considered low-probability events but potential consequences are
high due to the hazardous and inflammable materials that may be released. In addition, explosions associated
with pipeline failures can cause severe injury to nearby residents and destroy homes and other property (PEMA
2023).

A release of hazardous materials into the local environment can occur at any location along pipelines conveying
such materials. Such releases may be the result of carelessness, technical failure, external incidents, or an
intentional act. They can immediately and adversely impact the general population, causing effects ranging from
evacuations to personal injury and even death. A release also can compromise the local environment through
contamination of soil, groundwater, or local flora and fauna. This profile addresses releases from pipelines; refer
to Section 4.3.6 for information on other potential sources of hazardous material release.

Location and Extent

Figure 4-8 shows the routes of hydrocarbon gas liquid pipelines and natural gas pipelines across Lancaster
County and quarter-mile buffers along each route. Such pipes are deemed plugged or abandoned when they have
reached the end of their life cycle and are no longer safe to operate (USDOL n.d.). Areas closest to a release site
are generally at the greatest risk; however, depending on the material, a release can travel great distances or
persist over a long period of time, resulting in far-reaching effects on people and the environment.

Range of Magnitude

The Pipeline and Hazardous Materials Safety Administration (PHMSA) classifies pipeline incidents in the
following categories: gas distribution, gas gathering, gas transmission, and liquid natural gas. Pipeline incidents
in Lancaster County could range from minor leaks to a large explosion that could lead to loss of life and damage
to property, environment, and economy. Severity of an incident varies depending on the type of material released
and distance and related response time for emergency response teams.

The worst-case scenario would be a large, uncontrolled release of a toxic gas or liquid from a pipeline or
associated pump station in a major urban area. Physical property damage to private wells and public water
systems is likely from this type of event. The potential for injury and death to people up to 0.25 miles from the
scene is significant. This type of event would likely overwhelm medical care capacity in the county and possibly
the region. Businesses nearby could close, and households could be displaced.

Past Occurrence

One significant incident occurred in Rapho Township on November 3, 2000, when an excavating crew ruptured
an 8-inch underground fuel pipeline, thus causing a 40-foot geyser of diesel fuel oil spraying into the
environment. The leak flowed for nearly 2.5 hours and released more than 40,000 gallons of diesel fuel. Thanks
to the prompt response by emergency crews and early defensive containment, the impact of the spill was limited.
In total, the spill took weeks to clean up, and early estimates indicated that the effort would cost in excess of
$1 million (LCEMD 2019).

Another significant incident took place on July 24, 2001, at 2810 Weaver Road, in the village of Neffsville in
Manheim Township. An explosion took place as technicians were working on a gasoline pumping station for an
underground petroleum line. Conventional unleaded gas was traveling through the line, which ran from
Harrisburg to Malvern, Pennsylvania, at the time. After the explosion took place, a huge fireball erupted,
reaching 100 feet into the air at times. While crucial valves were shut off gasoline remained in the underground
line. Firefighters and hazmat personnel on the scene elected to let this fuel burn off until all of it was gone, but
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crews remained on the scene through the night and all of the next day to ensure that the incident remained under
control (LCEMD 2019).

PHMSA mapping of incidents nationwide from 2010 through 2021 shows Lancaster County in an area of low-
moderate density of gas transmission pipeline incidents (Figure 4-6) and a low-moderate density of hazardous
liquid pipeline accidents (Figure 4-7) (DOT 2023). Of the 40 respondents to the public survey distributed for
this HMP, 9 (23 percent) identified Environmental Hazards—Gas and Liquid Pipelines as a hazard they have
experienced in the last five years.

Future Occurrence

Because of the wide scope of definition of pipeline incidents, ranging from a small spill to a large release of a
highly volatile or toxic material, incidents can happen at any time, and will occur in the future. Although the
county does not anticipate severe releases on any regular basis, the possibility of a significant release should not
be discounted. For this HMP, future occurrences in Lancaster County are considered possible.

Figure 4-6. Gas Transmission Pipeline Incident Heat Map, 2010-2021
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Figure 4-8. Hazardous Material Hazard Areas in Lancaster County
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Vulnerability Assessment

To assess vulnerability to the pipeline incident hazard, the hazard area was defined as a quarter-mile buffer along
known pipelines in Lancaster County. The updated mapping of assets (population, building stock, and critical
facilities) was overlaid to identify assets within the pipeline hazard area.

Life, Health, and Safety

General Population

Pipeline hazards exert the greatest impact on the residential population in Lancaster County. Table 4-24
summarizes population vulnerable to gas and liquid pipeline hazards. Manheim Township has the greatest
number of residents in the pipeline hazard area, with a total of 7,804 people. New Holland Borough has the
highest percentage of residents in the hazard area, at 60.7 percent. First responders are at risk during on-scene
operations.

Table 4-24. Lancaster County Population in Pipeline Hazard Areas

Total Population (2020 Population in the Pipeline Hazard Areas
Jurisdiction Decennial Census) Number of Persons Percent of Total
Adamstown Borough 1,916 0 0.0%
Akron Borough 4,152 0 0.0%
Bart Township 3,181 232 7.3%
Brecknock Township 7,557 0 0.0%
Caernarvon Township 4,609 938 20.4%
Christiana Borough 1,112 8 0.7%
Clay Township 6,857 0 0.0%
Colerain Township 3,883 144 3.7%
Columbia Borough 10,207 3,297 32.3%
Conestoga Township 3914 0 0.0%
Conoy Township 3,361 0 0.0%
Denver Borough 3,792 0 0.0%
Drumore Township 2,561 248 9.7%
Earl Township 7,144 1,426 20.0%
East Cocalico Township 10,767 0 0.0%
East Donegal Township 8,684 2,012 23.2%
East Drumore Township 3,936 80 2.0%
East Earl Township 6,699 1,170 17.5%
East Hempfield Township 26,304 4,450 16.9%
East Lampeter Township 17,776 548 3.1%
East Petersburg Borough 4,573 1,028 22.5%
Eden Township 2,239 10 0.4%
Elizabeth Township 3,985 0 0.0%
Elizabethtown Borough 11,639 0 0.0%
Ephrata Borough 13,794 0 0.0%
Ephrata Township 10,386 0 0.0%
Fulton Township 3,214 58 1.8%
Lancaster City 58,039 3,706 6.4%
Lancaster Township 18,642 1,362 7.3%
Leacock Township 5,652 0 0.0%
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‘ Total Population (2020 Population in the Pipeline Hazard Areas
Jurisdiction Decennial Census) Number of Persons Percent of Total
Lititz Borough 9,381 0 0.0%
Little Britain Township 4,118 203 4.9%
Manheim Borough 5,046 0 0.0%
Manheim Township 43,977 7,804 17.7%
Manor Township 21,849 601 2.8%
Marietta Borough 2,623 0 0.0%
Martic Township 5,221 0 0.0%
Millersville Borough 7,903 0 0.0%
Mount Joy Borough 8,325 0 0.0%
Mount Joy Township 10,721 0 0.0%
Mountville Borough 3,017 1,708 56.6%
New Holland Borough 5,743 3,488 60.7%
Paradise Township 5,672 0 0.0%
Penn Township 10,210 0 0.0%
Pequea Township 5,474 0 0.0%
Providence Township 6,995 0 0.0%
Quarryville Borough 2,843 0 0.0%
Rapho Township 12,024 46 0.4%
Sadsbury Township 3,536 165 4.7%
Salisbury Township 11,494 60 0.5%
Strasburg Borough 3,117 0 0.0%
Strasburg Township 4,457 0 0.0%
Terre Hill Borough 1,357 0 0.0%
Upper Leacock Township 8,921 387 4.3%
Warwick Township 19,022 0 0.0%
West Cocalico Township 7,456 47 0.6%
West Donegal Township 8,944 0 0.0%
West Earl Township 8,560 951 11.1%
West Hempfield Township 17,020 2,319 13.6%
West Lampeter Township 17,383 0 0.0%
Lancaster County 552,984 38,496 7.0%

Source: U.S. Census Bureau 2020; Lancaster County 2023, 2024

Socially Vulnerable Populations

Older adults and young children may be more at risk due to limited mobility, communication, and dependency
on others. Cascading impacts of exposure to leaked hazardous materials may affect those who have compromised
immune systems and additional medical needs. Communities of color, certain immigrant groups, low-income
groups, and those with limited English proficiency are more at risk because they may live in locations that are
prone to hazardous materials exposure, may have limited financial resources to evacuate, and may experience
cultural, language, and citizenship barriers that restrict communication and access to emergency information
relating to a pipeline incident (EPA 2023). For more information on socially vulnerable populations in Lancaster
County, refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population in the hazard area over 65 (3,262), and
Lancaster City has the highest population in the hazard area of people under 5 (1,155), non-English speaking
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persons (1,267), people with disabilities (2,618), and the people living in poverty (2,987). For more information
on socially vulnerable populations in Lancaster County, refer to Section 2.3.2.

Table 4-25. Socially Vulnerable Lancaster County Population in Pipeline Hazard Areas

Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 0 0 0 0 0
Akron Borough 0 0 0 0 0
Bart Township 27 25 13 23 10
Brecknock Township 0 0 0 0 0
Caernarvon Township 161 68 26 100 73
Christiana Borough 1 0 0 1 0
Clay Township 0 0 0 0 0
Colerain Township 22 16 10 10 26
Columbia Borough 702 111 82 627 531
Conestoga Township 0 0 0 0 0
Conoy Township 0 0 0 0 0
Denver Borough 0 0 0 0 0
Drumore Township 31 16 13 27 18
Earl Township 367 129 43 141 141
East Cocalico Township 0 0 0 0 0
East Donegal Township 300 145 5 179 71
East Drumore Township 20 5 0 9 5
East Earl Township 251 67 49 114 40
East Hempfield Township 1,171 151 76 457 135
East Lampeter Township 87 42 25 59 48
East Petersburg Borough 219 35 0 140 69
Eden Township 1 1 0 0 0
Elizabeth Township 0 0 0 0 0
Elizabethtown Borough 0 0 0 0 0
Ephrata Borough 0 0 0 0 0
Ephrata Township 0 0 0 0 0
Fulton Township 8 7 2 4 4
Lancaster City 343 251 276 570 651
Lancaster Township 300 101 70 135 119
Leacock Township 0 0 0 0 0
Lititz Borough 0 0 0 0 0
Little Britain Township 42 15 12 24 19
Manheim Borough 0 0 0 0 0
Manheim Township 1,785 404 129 860 427
Manor Township 113 34 38 71 58
Marietta Borough 0 0 0 0 0
Martic Township 0 0 0 0 0
Millersville Borough 0 0 0 0 0
Mount Joy Borough 0 0 0 0 0
Mount Joy Township 0 0 0 0 0
Mountville Borough 448 89 0 181 177
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New Holland Borough 699 222 27 397 196
Paradise Township 0 0 0 0 0
Penn Township 0 0 0 0 0
Pequea Township 0 0 0 0 0
Providence Township 0 0 0 0 0
Quarryville Borough 0 0 0 0 0
Rapho Township 10 2 0 5 1
Sadsbury Township 20 21 2 14 17
Salisbury Township 6 5 2 4 3
Strasburg Borough 0 0 0 0
Strasburg Township 0 0
Terre Hill Borough 0 0
Upper Leacock Township 58 26 25 38 31
Warwick Township 0 0 0
West Cocalico Township 6 5 0 3
West Donegal Township 0 0 0 0 0
West Earl Township 187 85 26 68 33
West Hempfield Township 448 130 77 301 67
West Lampeter Township 0 0 0 0 0
Lancaster County 7,833 2,208 1,028 4,562 2,973

Source: U.S. Census Bureau 2022; Lancaster County 2023, 2024

General Building Stock

Potential losses to buildings in the pipeline incident hazard area may include contamination or structural and
content losses if an explosion occurs. Table 4-26 lists buildings in the total pipeline hazard area. However, if a
pipeline release were to occur, the incident would not be located along all pipelines in the county but only a
section of the total pipeline hazard area. Therefore, the total exposure does not represent a complete vulnerability
should a hazard event occur. For comparative purposes, Manheim Township has the greatest number of buildings
that would be impacted by a pipeline event (2,999) and New Holland Borough has the highest percentage of
buildings in the hazard area (64.4 percent). The City of Lancaster has the highest value of buildings in the hazard
area ($5.15 billion) and Mountville Borough has the highest percentage of total building value in the hazard area
(66.8 percent).

Table 4-27 list the buildings in the pipeline hazard area by general occupancy. The greatest number of buildings
in the hazard area are residential (8,973), followed by commercial (8,605)

Table 4-26. Total Building Exposed to a Pipeline Incident

Jurisdiction Total Buildings | Number of Buildings Replacement Cost Value
% of % of
Replacement Jurisdiction Jurisdiction
Jurisdiction Cost Value Count Total el
Adamstown Borough 1,061 $567,784,670 0 0.0% $0 0.0%
Akron Borough 1,946 $780,121,364 0 0.0% $0 0.0%
Bart Township 2,746 $1,885,029,231 244 8.9% $150,795,117 8.0%
Brecknock Township 6,458 $3,832,548,357 0 0.0% $0 0.0%
Caernarvon Township 3,617 $2,383,292,372 658 18.2% $262,309,784 11.0%
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Jurisdiction Total Buildings | Number of Buildings Replacement Cost Value
% of % of

Replacement Jurisdiction Jurisdiction
Jurisdiction Cost Value Count Total el

Christiana Borough 584 $307,647,839 $7,187,358
Clay Township 4,929 $3,411,423,294 0 0.0% $0 0.0%
Colerain Township 3,177 $2,533,877,481 112 3.5% $60,385,298 2.4%
Columbia Borough 4,036 $4,983,733,544 1,337 33.1% $1,018,564,516 20.4%
Conestoga Township 2,953 $1,420,507,504 0 0.0% $0 0.0%
Conoy Township 2,599 $1,789,579,577 0 0.0% $0 0.0%
Denver Borough 1,918 $2,747,960,874 0 0.0% $0 0.0%
Drumore Township 2,426 $1,886,590,595 252 10.4% $189,139,668 10.0%
Earl Township 5,290 $10,279,323,543 712 13.5% $3,923,095,526 38.2%
East Cocalico Township 7,428 $5,177,824,554 0 0.0% $0 0.0%
East Donegal Township 4,506 $6,877,402,214 980 21.7% $1,045,370,165 15.2%
East Drumore Township 3,043 $3,747,277,368 180 5.9% $730,685,277 19.5%
East Earl Township 5,648 $6,797,710,925 717 12.7% $494,352,131 7.3%
East Hempfield Township 11,417 $42,919,064,493 2,087 18.3% $4,448,075,381 10.4%
East Lampeter Township 8,359 $16,552,653,977 238 2.8% $654,143,327 4.0%
East Petersburg Borough 2,033 $1,076,855,572 431 21.2% $257,979,995 24.0%
Eden Township 1,797 $1,268,005,230 28 1.6% $20,537,581 1.6%
Elizabeth Township 3,194 $2,173,694,928 0 0.0% $0 0.0%
Elizabethtown Borough 4,454 $6,918,177,890 0 0.0% $0 0.0%
Ephrata Borough 6,357 $13,348,895,113 0 0.0% $0 0.0%
Ephrata Township 5,383 $6,162,339,672 0 0.0% $0 0.0%
Fulton Township 3,035 $2,732,951,621 47 1.5% $24,226,384 0.9%
Lancaster City 14,223 $49,154,384,225 1,114 7.8% $5,147,984,408 10.5%
Lancaster Township 5,365 $16,948,222,966 325 6.1% $157,033,871 0.9%
Leacock Township 4,771 $5,521,489,045 0 0.0% $0 0.0%
Lititz Borough 4,389 $10,053,673,662 0 0.0% $0 0.0%
Little Britain Township 3,545 $3,060,610,596 164 4.6% $582,118,104 19.0%
Manheim Borough 2,956 $4,013,795,389 0 0.0% $0 0.0%
Manheim Township 16,101 $25,203,355,402 2,999 18.6% $5,033,004,881 20.0%
Manor Township 10,400 $20,927,614,237 297 2.9% $381,884,974 1.8%
Marietta Borough 1,402 $754,834,832 0 0.0% $0 0.0%
Martic Township 4,469 $2,359,595,108 0 0.0% $0 0.0%
Millersville Borough 2,611 $4,408,036,349 0 0.0% $0 0.0%
Mount Joy Borough 3,925 $4,719,474,554 0 0.0% $0 0.0%
Mount Joy Township 5,918 $7,127,138,587 0 0.0% $0 0.0%
Mountville Borough 1,189 $1,106,163,051 744 62.6% $739,400,829 66.8%
New Holland Borough 2,819 $5,086,885,413 1,815 64.4% $2,060,133,692 40.5%
Paradise Township 4,470 $4,125,868,997 0 0.0% $0 0.0%
Penn Township 6,163 $6,256,819,382 0 0.0% $0 0.0%
Pequea Township 3,612 $2,379,058,553 0 0.0% $0 0.0%
Providence Township 4,666 $3,832,302,966 0 0.0% $0 0.0%
Quarryville Borough 1,451 $1,138,506,005 0 0.0% $0 0.0%
Rapho Township 8,253 $7,968,083,321 90 1.1% $91,093,565 1.1%
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Jurisdiction Total Buildings | Number of Buildings Replacement Cost Value
% of % of

Replacement Jurisdiction Jurisdiction
Jurisdiction Cost Value Count Total el

Sadsbury Township 2,765 $2,150,137,506 $173,382,039

Salisbury Township 8,204 $7,541,703,016 69 0.8% $121,174,164 1.6%
Strasburg Borough 1,716 $965,120,267 0 0.0% $0 0.0%
Strasburg Township 3,777 $4,508,049,956 0 0.0% $0 0.0%
Terre Hill Borough 840 $352,866,296 0 0.0% $0 0.0%
Upper Leacock Township 5,549 $12,221,244,032 745 13.4% $896,662,475 7.3%
Warwick Township 8,483 $13,241,309,844 0 0.0% $0 0.0%
West Cocalico Township 5,957 $3,405,206,014 103 1.7% $34,705,413 1.0%
West Donegal Township 4,332 $7,574,423,332 0 0.0% $0 0.0%
West Earl Township 5,356 $5,324,536,861 458 8.6% $337,959,066 6.3%
West Hempfield Township 8,662 $10,809,249,135 1,189 13.7% $1,528,708,848 14.1%
West Lampeter Township 7,031 $18,752,932,700 0 0.0% $0 0.0%
Lancaster County 285,764 | $427,554,965,900 | 18,340 6.4% $30,572,094,336 7.2%

Source: Lancaster County 2023, 2024; RS Means 2024

Table 4-27. Buildings within 0.25 Miles of Hazardous Materials Pipelines by General Occupancy Class

Government, Religion,

Jurisdiction RES G Commercial Industrial Agricultural, and Education
Adamstown Borough 0 0 0 0
Akron Borough 0 0 0 0
Bart Township 42 186 0 16
Brecknock Township 0 0 0 0
Caernarvon Township 192 454 0 12
Christiana Borough 2 8 0 0
Clay Township 0 0 0
Colerain Township 28 77 0
Columbia Borough 710 590 1 36
Conestoga Township 0 0 0
Conoy Township 0 0
Denver Borough 0 0 0
Drumore Township 53 178 1 20
Earl Township 247 392 26 47
East Cocalico Township 0 0 0 0
East Donegal Township 488 440 6 46
East Drumore Township 18 141 0 21
East Earl Township 273 411 1 32
East Hempfield Township 1,198 807 14 68
East Lampeter Township 122 99 2 15
East Petersburg Borough 309 120 0 2
Eden Township 2 23 0 3
Elizabeth Township 0 0 0 0
Elizabethtown Borough 0 0 0
Ephrata Borough 0 0 0
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Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Ephrata Township 0 0 0 0
Fulton Township 12 34 0 1
Lancaster City 444 605 31 34
Lancaster Township 274 51 0 0
Leacock Township 0 0 0 0
Lititz Borough 0 0 0 0
Little Britain Township 46 106 1 11
Manheim Borough 0 0 0 0
Manheim Township 2,009 929 11 50
Manor Township 149 147 0 1
Marietta Borough 0 0 0 0
Martic Township 0 0 0 0
Millersville Borough 0 0 0 0
Mount Joy Borough 0 0 0 0
Mount Joy Township 0 0 0 0
Mountville Borough 368 361 1 14
New Holland Borough 942 821 15 37
Paradise Township 0 0 0 0
Penn Township 0 0 0 0
Pequea Township 0 0 0 0
Providence Township 0 0 0 0
Quarryville Borough 0 0 0 0
Rapho Township 11 73 0 6
Sadsbury Township 31 142 0 22
Salisbury Township 12 50 0 7
Strasburg Borough 0 0 0 0
Strasburg Township 0 0 0

Terre Hill Borough 0 0

Upper Leacock Township 81 595 6 63
Warwick Township 0 0 0 0
West Cocalico Township 12 88 0 3
West Donegal Township 0 0 0 0
West Earl Township 219 200 4 35
West Hempfield Township 679 477 4 29
West Lampeter Township 0 0 0 0
Lancaster County 8,973 8,605 124 638

Sources: Lancaster County 2023, 2024

Community Lifelines and Other Critical Facilities

Potential losses of community lifelines and other critical facilities caused by a gas and liquid pipeline incident
include inaccessibility, loss of service, contamination, or structural and content losses if an explosion occurs.
Table 4-28 summarizes critical facilities and lifelines located within the pipeline hazard area. The analysis
indicates that 538 of the 6,476 critical facilities in the County are within the pipeline hazard area. The greatest
numbers of these are “other” critical facilities (178) and health and medical facilities (132).
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Table 4-28. Lifeline Facility Exposure to Pipeline Incidents

Number of Lifelines Located within 1/4 Mile

FEMA Lifeline Category Number of Lifelines of Hazardous Materials Pipelines
Communications 149 11
Energy 70

Food, Hydration, Shelter 12 0
Hazardous Materials 731 90
Health and Medical 1,147 132
Safety and Security 1,340 97
Transportation 44 2
Water Systems 449 25
Other Critical Facilities 2,534 178
Total 6,476 538

Source: Lancaster County 2008, 2019, 2023; HIFLD 2022, 2023, National Park Service; National Register of Historic Places

Economy

Economic loss from pipeline incidents can amount to millions of dollars. A significant incident in an urban area
would cause various economic losses. Pipeline incidents can lead to closures of major transportation routes.
Waterway, railroad, airport, and highway closures caused by these incidents can hinder delivery of goods and
services. Potential impacts may be local, regional, or statewide depending on the magnitude of the event and the
extent of disruptions to services. In 2019, Pennsylvania experienced 19 pipeline incidents, causing $13.4 million
in damage (DOT 2023).

Environment

Gas and liquid pipeline incidents and explosion incidents can profoundly affect the surrounding environment.
Contamination of soil, surface water, and groundwater can result in many direct impacts on surrounding
populations and ecosystems. When a large volume of product is released, much of it remains unrecovered as it
disperses into the environment (Belvederesi, et al 2018). This can have an immense and lasting impact on the
local flora and fauna.

Future Changes That May Impact Vulnerability

Projected Development

As discussed in Section 4.4.4, areas targeted for future growth and development have been identified across
Lancaster County. Any areas of growth could be impacted by the pipeline hazard. Any development near
pipelines will increase the County’s overall risk. Therefore, the County should take precautions with the location
of new development and its proximity to gas and liquid pipelines. The County may also want to consider
implementing designs into new development that enable improved evacuation or protection from residual
impacts from gas and liquid pipelines.

Projected Changes in Population

Any changes in the density of population can impact the number of persons living near gas and liquid pipelines.

Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by
about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania
Department of Environmental Protection estimates that the population of the county will grow by about 90,000
by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).
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Climate Change

As temperatures change, excessive heat on pipelines may alter their material properties. In addition, pipeline
locations in the floodplain may experience an increase in flood events due to projected changes in increased
precipitation events, magnitude, and frequency.

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Environmental hazards—gas and liquid pipeline is a new hazard of concern identified for the Lancaster County
HMP.
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4.3.6 Environmental Hazards—Hazardous Materials Releases

Hazard Description

Hazardous material releases can contaminate air, water, and soils and have the potential to cause injury or death.
Dispersion can take place rapidly when transported by water and wind. While often accidental, releases can
occur as a result of human carelessness, intentional acts, or natural hazards. When caused by natural hazards,
these incidents are known as secondary events. The severity of the incident is dependent on the weather,
geographical conditions, the type of material released, and the distance and related response time for emergency
response teams (PEMA 2023).

Hazardous materials (hazmat) can be released to the environment from a fixed facility or from a transport vehicle
moving along a highway, railroad, or other transportation route. A “release” of a chemical means emission to
the air or water, or placement in some type of land disposal. Such releases may be the result of carelessness,
technical failure, external incidents, or an intentional act against the facility or container. Transportation of
hazardous materials on highways involves tanker trucks or trailers, which are responsible for the greatest number
of hazmat incidents. Volatility of products stored or transported, along with potential impact on a local
community, may increase the risk of intentional acts against a facility or transport vehicle.

Release of certain products considered hazardous materials can immediately and adversely impact the general
population, ranging from the inconvenience of evacuations to personal injury and even death. Moreover, any
release can compromise the local environment through contamination of soil, groundwater, or local flora and
fauna. The U.S. Department of Transportation (DOT) categorizes hazardous materials (hazmat) into classes
based on the materials involved:

Class 1: Explosives

Class 2: Gases

Class 3: Flammable liquids

Class 4: Flammable solids

Class 5: Oxidizers and organic pesticides
Class 6: Poisons and etiologic materials
Class 7: Radioactive materials

Class 8: Corrosives

Class 9: Miscellaneous

A release of any of these products in large quantity would pose a threat to the local population, economy, and
environment, resulting in lost revenue, injuries, and deaths. The U.S. Environmental Protection Agency (EPA)
tracks over 650 toxic chemicals that pose a threat to human health and the environment through the Toxic Release
Inventory (TRI). EPA publishes all TRI data in a publicly accessible database in Envirofacts.

Facilities that use, manufacture, or store hazardous materials in Pennsylvania must comply with both Title III of
the federal Superfund Amendments and Reauthorization Act (SARA, also known as the Emergency Planning
and Community Right-to-Know Act), and Pennsylvania’s reporting requirements under the Hazardous Materials
Emergency Planning and Response Act (1990-165). Under SARA, facilities in certain industries that use or
house these chemicals in amounts exceeding specified levels must submit annual reports on how each chemical
is managed through recycling, energy recovery, treatment, and releases to the environment. Facilities subject to
this reporting requirement are called Tier II facilities.

Location and Extent

Hazardous materials are transported via rail and along I-76, US-30, US-222, US-322, PA-72, PA-272, PA-283,
PA-372, and PA-501. At several points, these transportation routes cross streams within the watersheds that are
part of the county’s domestic water supply. Lists of hazmat travel routes are not maintained by the county or
regional planning entities. Rail lines and highways that transport hazardous materials are shown in Figure 4-9,
along with hazard areas around fixed facilities where hazardous materials are kept.
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Lancaster County currently has two hazardous materials waste Superfund sites that utilize, ship, or house
chemicals considered hazardous. These two Superfund sites are also listed on the National Priorities List for
Superfund cleanup. In 2021, 64 TRI facilities in Lancaster County were reported to EPA, as shown in Figure 4-10
(EPA 2021). The County is home to 203 SARA Tier II facilities.
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Figure 4-10. Toxic Release Inventory for Lancaster County
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Lancaster County is home to many manufacturing facilities and industries, mostly including metal
manufacturing, health care product manufacturing, and food and beverage manufacturing and packaging. Some
manufacturing companies located in Lancaster County include Kellogg Company, Land O’Lakes Inc., Mars Inc.,
Packaging Corporation of America, Arconic, GlaxoSmithKline, and more. According to EPA, the County’s five
industrial manufacturing companies with the highest total chemical releases in 2021 were Armstrong World
Industries (total 361,510 pounds), LSC Communications (total 155,442 pounds), Perdue Agribusiness LLC (total
152,172 pounds), Tyson Poultry Inc. (total 182,222 pounds), and Mars Inc. (total 94,178 pounds) (EPA 2021).
Table 4-29 shows the amount in pounds of chemical releases by release site for the top five facilities.

Table 4-29. Top Five Facilities by Total Chemical Releases in Lancaster County, PA

Facility Name ’ Release Site ‘ Total Releases (pounds)
Armstrong World Industries Air 166,559
Armstrong World Industries Water 2,782
Armstrong World Industries Off-Site Disposal or Other Releases 192,169

LSC Communications Air 151,970

LSC Communications Off-Site Disposal or Other Releases 3,472

Perdue Agribusiness LLC Air 152,072

Tyson Poultry Inc. Water 110,032

Tyson Poultry Inc. Off-Site Disposal or Other Releases 7,900

Mars Inc. Off-Site Disposal or Other Releases 94,178

Source: (EPA 2021)
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Range of Magnitude

Hazardous materials incidents in Lancaster County could range from minor petroleum spills to large facility-
based incidents that could lead to loss of life and damage to property, environment, and economy. Severity of
an incident varies with type of material released and distance and related response time for emergency response
teams. Areas closest to the releases are generally at the greatest risk; however, depending on the material, a
release can travel great distances or persist over a long time (e.g., nuclear radiation), resulting in far-reaching
effects on people and the environment. A hazmat release can be exacerbated or mitigated by specific
circumstances such as the following:

¢ Noncompliance with applicable codes (e.g., fire and building codes) and maintenance failures (e.g.,
fire protection and containment features)—Can substantially increase damage to a facility and to
surrounding buildings.

e Geographic location of hazmat site—If occurring within a Special Flood Hazard Area (SFHA), a
materials release could cause large-scale water contamination during a flood incident, or a flood incident
could compromise production and storage of hazardous chemicals. Stormwaters and floodwaters can
also move toxic chemicals swiftly across great distances.

o  Weather conditions—A ffect how the hazard develops.

e  Micro-meteorological effects of buildings and terrain—Alter dispersion of materials.

o Shielding in the form of sheltering-in-place—Protects people and property from harmful effects.

The most likely scenario for a hazardous material release in Lancaster County is a transportation accident
resulting in a rupture of a truck’s fuel tank, spilling a small quantity of diesel fuel onto the roadway.

A worst-case scenario would be a large, uncontrolled release of a toxic gas within a major urban area. In
Lancaster County, this could take the form of an accident and major rupture of a tanker hauling a toxic or
flammable gas in or near Lancaster City. While little physical property damage is likely from this type of event,
the potential for injury and death to people up to 0.25 miles from the scene is significant. This event would likely
overwhelm the medical care capacity within the County, and possibly the region. In addition, an event such as
this would likely close County offices, causing a major disruption to government operations.

Past Occurrence

The county has undergone hazmat release accidents at facilities and along roadways. The 2023 Pennsylvania
Hazard Mitigation Plan stated there were 220 hazardous material spill incidents in Lancaster County between
2018 and April 2022; the 2019 Lancaster County Hazard Mitigation Plan stated there were 404 hazardous
material spill incidents in Lancaster County between 2012 and September 2018. The Lancaster County Hazmat
Team had provided on-scene response for 194 incidents out of the 404 total between 2012 and 2018. Most of
these events were vehicle accidents or fires (60 incidents). East Hempfield Township had the most cases, with
23 incidents. Past hazmat releases in Lancaster County have been accidental rather than terrorist or criminal acts.
Several incidents were related to petroleum spills that may have resulted from motor vehicle incidents.

Of the 40 respondents to the public survey distributed for this HMP, 9 (23 percent) identified hazmat incidents
as a hazard they have experienced in the last five years. Specific incidents cited by those respondents were a
release associated with a train derailment and releases at local industries (Armstrong, JAG Trucking, GSK, Texas
Eastern).

In August 2017, 250 people were evacuated from the Manheim Auto Auction in Penn Township due to an
unknown odor. Seven people were treated on site, and six people were taken to Lancaster General Hospital for
observation. Manheim Fire Department and Lancaster County hazmat were dispatched to the site to inspect and
clear the scene. The source of the odor was not determined, and the site returned to normal operations later that
day (LCEMD 2019).
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Future Occurrence

Hazardous material incidents can happen at any time. Probability of future occurrence in Lancaster County is
compounded by the fact that the county is home to 203 SARA Tier II facilities. Although these facilities follow
applicable safety and health regulations and best practices, proximity of facilities to population centers is a
concern for the county.

Smaller incidents, such as fuel spills, will affect the county many times each year, most likely along 1-76 or
during refilling of home heating oil tanks, and may not be reported. Although the county does not anticipate
severe releases on any regular basis, the possibility of a significant release should not be discounted. For this
HMP, future occurrences in Lancaster County are considered possible.

Vulnerability Assessment

A spatial analysis was conducted using hazard areas defined by various lengths of buffer radius around hazardous
material facilities and transportation networks:

e (.25 miles around a major highway
e (.25 miles around a rail line
e Unique radius for each SARA Tier II facility

These hazard areas represent the most likely affected area surrounding the release point of hazardous material.
County assets inside these areas are considered to be vulnerable to the hazard.

Life, Health, and Safety

General Population

Table 4-30 summarizes population exposure to hazardous material incidents by jurisdiction. There are
104,577 persons, 57,263 persons, and 551,061 persons living within 0.25 miles of roadways, within 0.25 miles
of railways, and within the defined buffers of Tier II facilities, respectively. Lancaster City has the greatest
number of people living within 0.25 miles of roadways and the defined buffers of Tier II facilities, with
17,005 and 58,039 persons, respectively. East Hempfield Township has the greatest number of people living
within 0.25 miles of railways, with 5,710 persons. First responders’ safety may also be at risk during on-scene
operations.

Table 4-30. Estimated Lancaster County Population Vulnerable to Hazardous Materials Releases

Estimated Population Living in the Hazardous Materials Hazard Areas

Total

Population Within 1/4 Mile of Within 1/4 Mile of | Within SARA Tier II Site
(2020 Roadway RENIGEDI Buffer

Decennial Number of |Percent| Number of |Percent Number of | Percent
Jurisdiction Census) Persons of Total Persons of Total Persons of Total
Adamstown Borough 1,916 1,665 86.9% 0 0.0% 1,916 100.0%
Akron Borough 4,152 1,508 36.3% 0 0.0% 4,151 100.0%
Bart Township 3,181 0 0.0% 0 0.0% 3,181 100.0%
Brecknock Township 7,557 1,772 23.4% 0 0.0% 7,557 100.0%
Caernarvon Township 4,609 786 17.1% 0 0.0% 4,305 93.4%
Christiana Borough 1,112 0 0.0% 930 83.6% 1,112 100.0%
Clay Township 6,857 1,968 28.7% 0 0.0% 6,856 100.0%
Colerain Township 3,883 0 0.0% 0 0.0% 3,883 100.0%
Columbia Borough 10,207 3,111 30.5% 4,546 44.5% 10,207 100.0%
Conestoga Township 3,914 0 0.0% 103 2.6% 3,914 100.0%
Conoy Township 3,361 0 0.0% 1,280 38.1% 3,361 100.0%
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Estimated Population Living in the Hazardous Materials Hazard Areas

Po;)rl?l?tlion Within 1/4 Mile of Within 1/4 Mile of | Within SARA Tier II Site
(2020 Roadway REVIGEG Buffer

Decennial Number of |Percent| Number of |Percent Number of | Percent
Jurisdiction Census) Persons of Total Persons of Total Persons of Total
Denver Borough 3,792 1,552 40.9% 2,147 56.6% 3,791 100.0%
Drumore Township 2,561 272 10.6% 164 6.4% 2,560 100.0%
Earl Township 7,144 704 9.9% 820 11.5% 7,143 100.0%
East Cocalico Township 10,767 4,098 38.1% 684 6.4% 10,767 100.0%
East Donegal Township 8,684 0 0.0% 552 6.4% 8,684 100.0%
East Drumore Township 3,936 1,114 28.3% 0 0.0% 3,935 100.0%
East Earl Township 6,699 1,719 25.7% 38 0.6% 6,698 100.0%
East Hempfield Township 26,304 2,478 9.4% 5,710 21.7% 26,304 100.0%
East Lampeter Township 17,776 3,791 21.3% 2,383 13.4% 17,776 100.0%
East Petersburg Borough 4,573 0 0.0% 795 17.4% 4,572 100.0%
Eden Township 2,239 0 0.0% 0.0% 2,239 100.0%
Elizabeth Township 3,985 1,834 46.0% 0.0% 3,985 100.0%
Elizabethtown Borough 11,639 640 5.5% 1,579 13.6% 11,638 100.0%
Ephrata Borough 13,794 7,482 54.2% 0 0.0% 13,794 100.0%
Ephrata Township 10,386 3,019 29.1% 4 <0.1% 10,385 100.0%
Fulton Township 3,214 1,374 42.8% 174 5.4% 3,213 100.0%
Lancaster City 58,039 17,005 29.3% 3,873 6.7% 58,039 100.0%
Lancaster Township 18,642 44 0.2% 14 0.1% 18,641 100.0%
Leacock Township 5,652 183 3.2% 479 8.5% 5,652 100.0%
Lititz Borough 9,381 4,148 44.2% 2,572 27.4% 9,381 100.0%
Little Britain Township 4,118 679 16.5% 0 0.0% 4,118 100.0%
Manheim Borough 5,046 0 0.0% 1,731 34.3% 5,045 100.0%
Manheim Township 43,977 14,261 32.4% 1,689 3.8% 43,976 100.0%
Manor Township 21,849 0 0.0% 899 4.1% 21,848 100.0%
Marietta Borough 2,623 0 0.0% 2,446 93.3% 2,623 100.0%
Martic Township 5,221 0 0.0% 175 3.4% 5,220 100.0%
Millersville Borough 7,903 0 0.0% 0 0.0% 7,902 100.0%
Mount Joy Borough 8,325 0 0.0% 5,110 61.4% 8,324 100.0%
Mount Joy Township 10,721 1,576 14.7% 757 7.1% 9,928 92.6%
Mountville Borough 3,017 1,146 38.0% 1,763 58.4% 3,016 100.0%
New Holland Borough 5,743 0 0.0% 3,362 58.5% 5,743 100.0%
Paradise Township 5,672 2,137 37.7% 1,445 25.5% 5,672 100.0%
Penn Township 10,210 388 3.8% 404 4.0% 10,209 100.0%
Pequea Township 5,474 1,653 30.2% 0 0.0% 5,473 100.0%
Providence Township 6,995 1,880 26.9% 0 0.0% 6,995 100.0%
Quarryville Borough 2,843 2,041 71.8% 0 0.0% 2,842 100.0%
Rapho Township 12,024 433 3.6% 117 1.0% 11,586 96.4%
Sadsbury Township 3,536 26 0.7% 475 13.4% 3,535 100.0%
Salisbury Township 11,494 1,907 16.6% 1,618 14.1% 11,493 100.0%
Strasburg Borough 3,117 0 0.0% 35 1.1% 3,117 100.0%
Strasburg Township 4,457 914 20.5% 126 2.8% 4,457 100.0%
Terre Hill Borough 1,357 0 0.0% 0 0.0% 1,357 100.0%
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Estimated Population Living in the Hazardous Materials Hazard Areas

Po;)rl?lt:tlion Within 1/4 Mile of Within 1/4 Mile of | Within SARA Tier II Site
(2020 Roadway REVIGEG Buffer

Decennial Number of Percent | Number of | Percent Number of Percent
Jurisdiction Census) Persons of Total Persons of Total Persons of Total
Upper Leacock Township 8,921 0 0.0% 1,942 21.8% 8,920 100.0%
Warwick Township 19,022 2,276 12.0% 8 <0.1% 19,021 100.0%
West Cocalico Township 7,456 819 11.0% 1,151 15.4% 7,096 95.2%
West Donegal Township 8,944 0 0.0% 1,535 17.2% 8,944 100.0%
West Earl Township 8,560 2,698 31.5% 221 2.6% 8,559 100.0%
West Hempfield Township 17,020 2,039 12.0% 1,407 8.3% 17,020 100.0%
West Lampeter Township 17,383 5,437 31.3% 0 0.0% 17,382 100.0%
Lancaster County 552,984 104,577 18.9% 57,263 10.4% 551,061 99.7%

Source: U.S. Census Bureau 2020; Lancaster County 2023, 2024

Socially Vulnerable Populations

Older adults and young children may be more at risk due to limited mobility, communication, and dependency
on others. Cascading impacts of exposure to hazardous materials may affect those who have compromised
immune systems and additional medical needs. Communities of color, certain immigrant groups, low-income
groups, and those with limited English proficiency are more at risk because they may live in locations that are
prone to hazardous materials exposure, may have limited financial resources, and may experience cultural,
language, and citizenship barriers that restrict communication and access to emergency information relating to
hazardous materials (EPA 2023). For more information on socially vulnerable populations in Lancaster County,
refer to Section 2.3.2. Key findings of the assessment of the three hazard areas are as follows:

o Population within 0.25 miles of a hazardous materials roadway (Table 4-31)>—Manheim
Township has the highest population over 65 (3,262), and Lancaster City has the highest population
under 5 (1,155), the largest population of non-English speaking persons (1,267), the largest disabled
population (2,618), and the greatest population of individuals living in poverty (2,987).

e Population within 0.25 miles of a hazardous materials railway (Table 4-32)—East Hempfield
Township has the highest population over 65 (1,503), Mount Joy Borough the highest population
under the age of 5 (270), Lancaster city the largest population of non-English speaking persons
(288), and Columbia Borough the largest disabled population (865) and greatest population of
individuals living in poverty (733)

e Population within a Tier II facility buffer zone (Table 4-33)—Manheim Township has the
highest population over 65 (10,059), and Lancaster City has the largest population under the age of
5 (3,943), the largest population of non-English speaking persons (4,326), the highest disabled
population (8,934), and the greatest population of individuals living in poverty (10,196).

Table 4-31. Vulnerable Persons Living Within 0.25 Miles of Hazardous Materials Roadways

Persons in
Poverty

Persons with a
Disability

Non-English-

Jurisdiction Over 65 Under 5 Speaking Persons

‘ Persons ‘

Persons ‘

Adamstown Borough 217 167 28 97 205
Akron Borough 287 143 43 182 136
Bart Township 0 0 0 0 0
Brecknock Township 252 142 103 47
Caernarvon Township 135 57 22 83 61
Christiana Borough 0 0 0 0 0
Clay Township 345 131 30 152 105
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A\ 74

‘ Persons ‘ Persons ‘ Non-English- Persons with a Persons in
Jurisdiction Over 65 Under 5 Speaking Persons Disability Poverty
Colerain Township 0 0 0 0 0
Columbia Borough 663 104 77 592 501
Conestoga Township 0 0 0 0 0
Conoy Township 0 0 0 0 0
Denver Borough 252 85 46 133 104
Drumore Township 34 18 14 29 19
Earl Township 181 64 21 70 70
East Cocalico Township 771 151 88 428 208
East Donegal Township 0 0 0 0 0
East Drumore Township 281 79 0 132 81
East Earl Township 369 98 73 167 60
East Hempfield Township 652 84 42 254 75
East Lampeter Township 604 293 173 412 338
East Petersburg Borough 0 0 0 0 0
Eden Township 0 0 0 0 0
Elizabeth Township 399 125 0 115 84
Elizabethtown Borough 100 29 27 87 44
Ephrata Borough 1,301 503 626 1,262 688
Ephrata Township 600 131 118 330 160
Fulton Township 196 185 53 118 102
Lancaster City 1,578 1,155 1,267 2,618 2,987
Lancaster Township 9 3 2 4 3
Leacock Township 27 13 5 10 11
Lititz Borough 1,069 249 42 421 151
Little Britain Township 142 51 43 81 65
Manheim Borough 0 0 0 0 0
Manheim Township 3,262 740 237 1,572 780
Manor Township 0 0 0 0 0
Marietta Borough 0 0 0 0 0
Martic Township 0 0 0 0 0
Millersville Borough 0 0 0 0 0
Mount Joy Borough 0 0 0 0 0
Mount Joy Township 230 103 13 140 67
Mountville Borough 300 60 0 121 118
New Holland Borough 0 0 0 0 0
Paradise Township 268 183 29 219 181
Penn Township 91 20 2 29 16
Pequea Township 301 108 0 158 75
Providence Township 417 89 15 257 186
Quarryville Borough 318 139 0 265 341
Rapho Township 102 21 0 48 13
Sadsbury Township 3 3 0 2 2
Salisbury Township 195 181 63 140 110
Strasburg Borough 0 0 0 0 0
Strasburg Township 151 106 0 58 76
.n: Lancaster County Hazard Mitigation Plan 4-61
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Persons ‘ Persons ‘ Non-English- Persons with a Persons in
Jurisdiction Over 65 Under 5 Speaking Persons Disability Poverty
Terre Hill Borough 0 0 0 0 0
Upper Leacock Township 0 0 0 0 0
Warwick Township 468 110 23 190 127
West Cocalico Township 110 90 5 61 68
West Donegal Township 0 0 0 0 0
West Earl Township 531 243 73 194 94
West Hempfield Township 394 115 68 265 59
West Lampeter Township 1,675 200 31 648 172
Lancaster County 19,280 6,571 3,406 12,247 8,790

Sources: U.S. Census Bureau 2022; Lancaster County 2023, 2024

Table 4-32. Vulnerable Persons Living Within 0.25 Miles of Hazardous Materials Railways

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty

‘ Persons Over Persons ‘ Non-English- Persons with a Persons in

Adamstown Borough 0 0 0 0 0
Akron Borough 0 0 0 0 0
Bart Township 0 0 0 0 0
Brecknock Township 0 0 0 0 0
Caernarvon Township 0 0 0 0 0
Christiana Borough 189 56 5 122 74
Clay Township 0 0 0 0 0
Colerain Township 0 0 0 0 0
Columbia Borough 969 153 113 865 733
Conestoga Township 18 2 0 13 6
Conoy Township 192 91 0 177 92
Denver Borough 348 117 63 184 144
Drumore Township 21 11 8 17 12
Earl Township 211 74 24 81 81
East Cocalico Township 128 25 14 71 34
East Donegal Township 82 39 1 49 19
East Drumore Township 0 0 0 0 0
East Earl Township 8 2 1 3 1
East Hempfield Township 1,503 194 97 587 173
East Lampeter Township 380 184 109 259 212
East Petersburg Borough 169 27 0 108 53
Eden Township 0 0 0 0
Elizabeth Township 0 0 0 0
Elizabethtown Borough 248 72 67 215 110
Ephrata Borough 0 0 0 0
Ephrata Township 0 0 0 0
Fulton Township 24 23 6 14 12
Lancaster City 359 263 288 596 680
Lancaster Township 3 1 0 1 1
.n: Lancaster County Hazard Mitigation Plan 4-62
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‘ Persons Over Persons ‘ Non-English- Persons with a Persons in
Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Leacock Township 71 35 13 27 28
Lititz Borough 663 154 26 261 93
Little Britain Township 0 0 0 0 0
Manheim Borough 195 177 12 228 191
Manheim Township 386 87 28 186 92
Manor Township 170 51 57 106 87
Marietta Borough 660 164 0 405 313
Martic Township 24 17 0 21 11
Millersville Borough 0 0 0 0 0
Mount Joy Borough 936 270 104 695 548
Mount Joy Township 111 49 6 67 32
Mountyville Borough 463 92 0 187 182
New Holland Borough 674 214 26 382 189
Paradise Township 181 124 20 148 122
Penn Township 95 21 2 30 16
Pequea Township 0 0 0 0 0
Providence Township 0

Quarryville Borough 0

Rapho Township 27 0 13 3
Sadsbury Township 59 60 7 42 50
Salisbury Township 165 153 54 118 93
Strasburg Borough 9 2 0 3 2
Strasburg Township 20 14 0 8 10
Terre Hill Borough 0 0 0 0 0
Upper Leacock Township 295 133 128 194 156
Warwick Township 1 0 0 0 0
West Cocalico Township 155 127 7 86 95
West Donegal Township 578 59 0 217 93
West Earl Township 43 19 6 15 7
West Hempfield Township 272 79 47 183 41
West Lampeter Township 0 0 0 0 0
Lancaster County 11,105 3,440 1,339 6,984 4,891

Sources: U.S. Census Bureau 2022; Lancaster County 2023, 2024

Table 4-33. Vulnerable Persons Living Within Tier II Facility Buffer Areas

Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 192 33 111 236

Akron Borough 792 394 120 503 376

Bart Township 380 350 180 317 147
Brecknock Township 1,076 609 32 440 202
Caernarvon Township 739 315 120 459 337
Christiana Borough 226 66 7 146 89

.“: Lancaster County Hazard Mitigation Plan 4-63
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Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Clay Township 1,202 456 105 530 369
Colerain Township 606 442 280 283 704
Columbia Borough 2,175 343 255 1,942 1,645
Conestoga Township 690 110 0 509 238
Conoy Township 504 240 0 465 244
Denver Borough 616 208 113 324 254
Drumore Township 329 173 136 279 187
Earl Township 1,841 650 216 710 710
East Cocalico Township 2,027 396 231 1,127 548
East Donegal Township 1,296 626 25 775 307
East Drumore Township 993 278 0 469 289
East Earl Township 1,438 384 285 654 234
East Hempfield Township 6,925 895 450 2,704 798
East Lampeter Township 2,836 1,377 814 1,931 1,586
East Petersburg Borough 974 155 0 624 309
Eden Township 284 259 28 139 97
Elizabeth Township 868 272 0 251 184
Elizabethtown Borough 1,834 531 494 1,586 812
Ephrata Borough 2,400 928 1,155 2,327 1,268
Ephrata Township 2,066 451 406 1,137 552
Fulton Township 458 433 126 275 238
Lancaster City 5,385 3,943 4,326 8,934 10,196
Lancaster Township 4,110 1,387 964 1,856 1,632
Leacock Township 844 422 162 322 337
Lititz Borough 2,418 565 94 953 341
Little Britain Township 863 314 262 494 396
Manheim Borough 571 516 36 666 558
Manheim Township 10,059 2,281 732 4,848 2,406
Manor Township 4,134 1,255 1,400 2,589 2,122
Marietta Borough 708 176 0 435 336
Martic Township 735 526 25 629 347
Millersville Borough 1,030 144 49 873 1,809
Mount Joy Borough 1,525 441 170 1,133 893
Mount Joy Township 1,454 650 83 885 425
Mountville Borough 791 158 0 319 312
New Holland Borough 1,152 365 46 653 322
Paradise Township 712 487 78 583 481
Penn Township 2,413 536 66 776 423
Pequea Township 996 358 0 525 248
Providence Township 1,552 331 55 957 695
Quarryville Borough 444 193 370 476
Rapho Township 2,751 585 1,293 364
Sadsbury Township 445 449 54 313 379
Salisbury Township 1,177 1,090 383 845 664
Strasburg Borough 821 176 0 310 192

.“: Lancaster County Hazard Mitigation Plan

July 2025
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Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Strasburg Township 741 521 0 287 371
Terre Hill Borough 144 102 0 139 118
Upper Leacock Township 1,358 615 590 894 718
Warwick Township 3,916 922 196 1,590 1,066
West Cocalico Township 960 785 48 530 590
West Donegal Township 3,366 346 0 1,264 546
West Earl Township 1,684 771 233 618 298
West Hempfield Township 3,292 959 569 2,214 496
West Lampeter Township 5,355 641 99 2,072 550
Lancaster County 103,731 34,543 16,331 62,186 44,067

Sources: U.S. Census Bureau 2022; Lancaster County 2023, 2024

General Building Stock

Potential losses to the general building stock from a hazmat release may include inaccessibility, loss of service,
contamination, or structural and content losses if an explosion occurs. To estimate the buildings exposed to a
hazardous material event, the hazmat buffer areas were overlaid on the mapping of the updated general building
stock inventory. Building count and replacement cost values were totaled for structures with their centers in the
hazard areas (Table 4-34).

The exposure analysis estimates there are 52,535 buildings worth $114 billion within 0.25 miles of all roadways,
32,924 buildings worth $110 billion within 0.25 miles of all railways, and 283,655 buildings worth $425 billion,
within the buffer zones of SARA Tier II facilities. Manheim Township has the greatest number of buildings
within 0.25 miles of a roadway (5,753). East Hempfield Township has the largest number of buildings within
0.25 miles of a railway (3,375). Lancaster City has the most buildings within the buffer areas of SARA Tier II
facilities (14,223).

Table 4-35 through Table 4-37 list the buildings within the hazardous materials incident hazard areas by general
occupancy. The commercial occupancy is the most exposed within all three hazard areas.

Lancaster County Hazard Mitigation Plan 4-65
-“: July 2025
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Table 4-34. Buildings Within the Hazardous Material Hazard Areas

Buildings within 1/4 Mile of Buildings within 1/4 Mile of
Hazardous Materials Roadways | Hazardous Materials Railways

Number of |Replacement Cost| Number of Replacement
Buildings Value Buildings Cost Value

Buildings within SARA Tier II
Facility Buffer Zones

Number of | Replacement Cost

Buildings Value

Total
Replacement
Cost Value

Total
Number of
Buildings

Jurisdiction

Adamstown Borough 1,061 $567,784,670 888 $482,663,331 0 $0 1,061 $567,784,670

Akron Borough 1,946 $780,121,864 797 $317,126,613 0 $0 1,946 $780,121,864

Bart Township 2,746 $1,885,029,231 0 $0 0 $0 2,746 $1,885,029,231
Brecknock Township 6,458 $3,832,548,357 1,317 $854,890,719 0 $0 6,458 $3,832,548,357
Caernarvon Township 3,617 $2,383,292,372 499 $192,691,620 0 $0 3,352 $2,145,785,846
Christiana Borough 584 $307,647,839 0 $0 466 $227,989,742 584 $307,647,839

Clay Township 4,929 $3,411,423,294 1,328 $1,054,684,876 0 $0 4,929 $3,411,423,295
Colerain Township 3,177 $2,533,877,481 0 $0 0 $0 3,177 $2,533,877,481
Columbia Borough 4,036 $4,983,733,544 1,071 $1,285,422,996 1,886 $2,736,599,513 4,036 $4,983,733,544
Conestoga Township 2,953 $1,420,507,504 0 $0 68 $18,615,362 2,953 $1,420,507,504
Conoy Township 2,599 $1,789,579,577 0 $0 862 $576,099,004 2,599 $1,789,579,577
Denver Borough 1,918 $2,747,960,874 692 $424,585,981 1,171 $1,815,680,128 1,918 $2,747,960,874
Drumore Township 2,426 $1,886,590,595 245 $199,893,158 77 $44,914,558 2,426 $1,886,590,595
Earl Township 5,290 $10,279,323,543 638 $1,496,478,652 394 $1,339,724,017 5,290 $10,279,323,543
East Cocalico Township 7,428 $5,177,824,554 2,678 $2,250,174,589 620 $419,224,342 7,428 $5,177,824,554
East Donegal Township 4,506 $6,877,402,214 0 $0 292 $1,554,136,143 4,506 $6,877,402,213
East Drumore Township 3,043 $3,747,277,368 922 $1,526,603,804 0 $0 3,043 $3,747,277,368
East Earl Township 5,648 $6,797,710,925 1,108 $1,053,300,384 37 $267,013,653 5,648 $6,797,710,925
East Hempfield Township 11,417 $42.,919,064,493 1,596 $8,740,578,612 3,375 $16,982,039,922 11,417 $42,919,064,493
East Lampeter Township 8,359 $16,552,653,977 1,869 $5,445,235,024 1,649 $6,852,575,155 8,359 $16,552,653,976
East Petersburg Borough 2,033 $1,076,855,572 0 $0 348 $333,236,776 2,033 $1,076,855,572
Eden Township 1,797 $1,268,005,230 0 $0 0 $0 1,797 $1,268,005,230
Elizabeth Township 3,194 $2,173,694,928 1,475 $1,169,610,590 0 $0 3,194 $2,173,694,929
Elizabethtown Borough 4,454 $6,918,177,890 211 $60,353,411 753 $4,182,045,324 4,454 $6,918,177,890
Ephrata Borough 6,357 $13,348,895,113 3,862 $12,055,779,808 0 $0 6,357 $13,348,895,113
Ephrata Township 5,383 $6,162,339,672 1,537 $2,583,394,977 66 $285,369,259 5,383 $6,162,339,672
Fulton Township 3,035 $2,732,951,621 1,099 $1,474,483,505 168 $38,768,702 3,035 $2,732,951,621
Lancaster City 14,223 $49,154,384,225 5,396 $26,526,048,664 1,492 $18,710,436,221 14,223 $49,154,384,225
Lancaster Township 5,365 $16,948,222,966 47 $53,493,127 6 $27,884,877 5,365 $16,948,222,966
Leacock Township 4,771 $5,521,489,045 79 $142,324,394 373 $384,754,239 4,771 $5,521,489,045
Lititz Borough 4,389 $10,053,673,662 2,163 $2,796,867,762 1,717 $7,955,084,778 4,389 $10,053,673,663
Little Britain Township 3,545 $3,060,610,596 558 $380,666,928 0 $0 3,545 $3,060,610,596

.n: Lancaster County Hazard Mitigation Plan

July 2025
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Total

Number of

Jurisdiction Buildings

Total
Replacement
Cost Value

Buildings within 1/4 Mile of

Number of

Buildings

Value

Buildings within 1/4 Mile of

Buildings

Hazardous Materials Roadways | Hazardous Materials Railways
Replacement Cost| Number of

Replacement
Cost Value

Buildings within SARA Tier II
Facility Buffer Zones

Number of

Buildings

Replacement Cost

Value

Manheim Borough 2,956 $4,013,795,389 $0 1,107 $2,852,381,692 2,956 $4,013,795,389
Manheim Township 16,101 $25,203,355,402 5,753 $12,301,824,366 1,193 $7,451,144,013 16,101 $25,203,355,402
Manor Township 10,400 | $20,927,614,237 0 $0 598 $3,745,429,420 10,400 $20,927,614,237
Marietta Borough 1,402 $754,834,832 0 $0 1,319 $733,192,417 1,402 $754,834,832
Martic Township 4,469 $2,359,595,108 0 $0 113 $190,471,673 4,469 $2,359,595,109
Millersville Borough 2,611 $4,408,036,349 0 $0 0 $0 2,611 $4,408,036,349
Mount Joy Borough 3,925 $4,719,474,554 0 $0 2,795 $4,167,163,026 3,925 $4,719,474,554
Mount Joy Township 5918 $7,127,138,587 772 $1,803,650,228 411 $520,480,913 5,135 $6,596,555,121
Mountville Borough 1,189 $1,106,163,051 442 $358,355,811 793 $766,954,450 1,189 $1,106,163,051
New Holland Borough 2,819 $5,086,885,413 0 $0 1,934 $3,376,647,550 2,819 $5,086,885,412
Paradise Township 4,470 $4,125,868,997 1,308 $2,007,804,220 1,086 $1,889,540,866 4,470 $4,125,868,996
Penn Township 6,163 $6,256,819,382 325 $335,071,532 443 $572,055,507 6,163 $6,256,819,382
Pequea Township 3,612 $2,379,058,553 879 $405,099,112 0 $0 3,612 $2,379,058,554
Providence Township 4,666 $3,832,302,966 1,185 $1,429,286,459 0 $0 4,666 $3,832,302,966
Quarryville Borough 1,451 $1,138,506,005 1,030 $801,212,024 0 $0 1,451 $1,138,506,005
Rapho Township 8,253 $7,968,083,321 549 $1,179,120,723 148 $451,155,458 7,817 $7,588,004,340
Sadsbury Township 2,765 $2,150,137,506 34 $16,950,582 261 $274,162,578 2,765 $2,150,137,506
Salisbury Township 8,204 $7,541,703,016 1,033 $2,413,737,881 762 $1,958,452,815 8,204 $7,541,703,016
Strasburg Borough 1,716 $965,120,267 0 $0 17 $10,102,876 1,716 $965,120,267
Strasburg Township 3,777 $4,508,049,956 625 $483,464,066 150 $449,176,277 3,777 $4,508,049,956
Terre Hill Borough 840 $352,866,296 0 $0 0 $0 840 $352,866,296
Upper Leacock Township 5,549 $12,221,244,032 0 $0 1,309 $5,338,750,985 5,549 $12,221,244,033
Warwick Township 8,483 $13,241,309,844 1,008 $2,470,575,308 57 $38,163,100 8,483 $13,241,309,843
West Cocalico Township 5,957 $3,405,206,014 737 $381,789,619 704 $310,342,844 5,332 $2,912,891,049
West Donegal Township 4,332 $7,574,423,332 0 $0 836 $5,139,975,884 4,332 $7,574,423,332
West Earl Township 5,356 $5,324,536,861 1,339 $1,931,056,930 141 $111,667,109 5,356 $5,324,536,861
West Hempfield Township 8,662 $10,809,249,135 1,061 $1,814,875,733 927 $5,529,122,184 8,662 $10,809,249,135
West Lampeter Township 7,031 $18,752,932,700 2,380 $11,659,468,817 0 $0 7,031 $18,752,932,699
Lancaster County 285,764 | $427,554,965,900 52,535 $114,360,696,936 32,924 $110,628,725,350 | 283,655 $425,914,481,964

Sources: Lancaster County 2023, 2024, RS Means 2024

July 2025
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Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Adamstown Borough 473 407 0 8
Akron Borough 428 362 0 7
Bart Township 0 0 0 0
Brecknock Township 446 827 0 44
Caernarvon Township 161 330 0 8
Christiana Borough 0 0 0 0
Clay Township 473 826 0 29
Colerain Township 0 0 0 0
Columbia Borough 670 377 10 14
Conestoga Township 0 0 0 0
Conoy Township 0 0 0 0
Denver Borough 420 259 5 8
Drumore Township 58 175 0 12
Earl Township 122 460 6 50
East Cocalico Township 1,137 1,500 6 35
East Donegal Township 0 0 0 0
East Drumore Township 249 617 2 54
East Earl Township 401 660 9 38
East Hempfield Township 667 826 30 73
East Lampeter Township 843 963 9 54
East Petersburg Borough 0 0 0
Eden Township 0 0 0 0
Elizabeth Township 545 867 3 60
Elizabethtown Borough 148 63 0 0
Ephrata Borough 1,852 1,899 35 76
Ephrata Township 660 815 20 42
Fulton Township 284 735 6 74
Lancaster City 2,037 3,101 45 213
Lancaster Township 9 36 0 2
Leacock Township 33 40 0 6
Lititz Borough 1,082 1,023 11 47
Little Britain Township 154 380 0 24
Manheim Borough 0 0 0 0
Manheim Township 3,671 1,985 21 76
Manor Township 0 0 0 0
Marietta Borough 0 0 0 0
Martic Township 0 0 0 0
Millersville Borough 0 0 0 0
Mount Joy Borough 0 0 0 0
Mount Joy Township 362 375 8 27
Mountville Borough 247 185 0 10
New Holland Borough 0 0 0 0
Paradise Township 448 794 13 53
.n: Lancaster County Hazard Mitigation Plan 4-68
July 2025
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Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Penn Township 99 212 0 14
Pequea Township 447 420 4 8
Providence Township 431 704 3 47
Quarryville Borough 530 482 1 17
Rapho Township 103 414 7 25
Sadsbury Township 5 27 0 2
Salisbury Township 376 626 6 25
Strasburg Borough 0 0 0 0
Strasburg Township 210 387 0 28
Terre Hill Borough 0 0 0

Upper Leacock Township 0 0 0

Warwick Township 565 421 3 19
West Cocalico Township 205 514 0 18
West Donegal Township 0 0 0 0
West Earl Township 621 649 15 54
West Hempfield Township 597 435 17 12
West Lampeter Township 1,309 1,026 4 41
Lancaster County 23,578 27,204 299 1,454

Sources: Lancaster County 2023, 2024

Table 4-36. Buildings Within 1/4 Mile of Hazardous Materials Railways by General Occupancy Class

Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Adamstown Borough 0 0 0 0
Akron Borough 0 0 0 0
Bart Township 0 0 0 0
Brecknock Township 0 0 0 0
Caernarvon Township 0 0 0 0
Christiana Borough 226 231 0 9
Clay Township 0 0 0 0
Colerain Township 0 0 0 0
Columbia Borough 979 845 14 48
Conestoga Township 30 37 0 1
Conoy Township 374 454 6 28
Denver Borough 581 543 22 25
Drumore Township 35 39 0 3
Earl Township 142 224 16 12
East Cocalico Township 190 421 0
East Donegal Township 134 143 10
East Drumore Township 0 0
East Earl Township 9 19 8
East Hempfield Township 1,537 1,659 50 129
East Lampeter Township 530 989 28 102
East Petersburg Borough 239 104 4 1
.n: Lancaster County Hazard Mitigation Plan 4-69
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Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Eden Township 0 0 0 0
Elizabeth Township 0 0 0 0
Elizabethtown Borough 365 359 18 11
Ephrata Borough 0 0 0 0
Ephrata Township 1 55

Fulton Township 36 130 0 2
Lancaster City 464 906 110 12
Lancaster Township 3 3 0 0
Leacock Township 86 256 5 26
Lititz Borough 671 959 32 55
Little Britain Township 0 0 0 0
Manheim Borough 513 553 25 16
Manheim Township 435 709 36 13
Manor Township 223 311 38 26
Marietta Borough 680 599 11 29
Martic Township 51 57 4

Millersville Borough 0 0 0 0
Mount Joy Borough 1,302 1,386 42 65
Mount Joy Township 174 216 7 14
Mountville Borough 380 394 1 18
New Holland Borough 908 970 16 40
Paradise Township 303 713 16 54
Penn Township 103 318 2 20
Pequea Township 0 0 0

Providence Township 0 0 0

Quarryville Borough 0 0 0

Rapho Township 28 105 2 13
Sadsbury Township 89 164 4 4
Salisbury Township 319 421 6 16
Strasburg Borough 11 6 0 0
Strasburg Township 29 109 1 11
Terre Hill Borough 0 0 0 0
Upper Leacock Township 406 789 70 44
Warwick Township 2 45 2 8
West Cocalico Township 288 403 1 12
West Donegal Township 375 434 9 18
West Earl Township 51 87 0 3
West Hempfield Township 412 468 17 30
West Lampeter Township 0 0 0 0
Lancaster County 13,714 17,633 638 939

Sources: Lancaster County 2023, 2024

.n: Lancaster County Hazard Mitigation Plan 4-70
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Government, Religion,

Jurisdiction Residential Commercial Industrial Agricultural, and Education
Adamstown Borough 544 509 0 8
Akron Borough 1,178 755 0 13
Bart Township 575 2,003 2 166
Brecknock Township 1,901 4,333 1 223
Caernarvon Township 881 2,299 1 171
Christiana Borough 270 303 0 11
Clay Township 1,648 3,126 1 154
Colerain Township 750 2,157 9 261
Columbia Borough 2,198 1,721 18 99
Conestoga Township 1,134 1,696 1 122
Conoy Township 982 1,476 15 126
Denver Borough 1,026 829 27 36
Drumore Township 546 1,709 3 168
Earl Township 1,237 3,576 84 393
East Cocalico Township 2,987 4,277 13 151
East Donegal Township 2,106 2,167 39 194
East Drumore Township 879 1,972 4 188
East Earl Township 1,562 3,702 63 321
East Hempfield Township 7,080 4,002 68 267
East Lampeter Township 3,952 4,074 42 2901
East Petersburg Borough 1,374 633 10 16
Eden Township 428 1,249 0 120
Elizabeth Township 1,184 1,872 3 135
Elizabethtown Borough 2,689 1,673 28 64
Ephrata Borough 3,414 2,801 41 101
Ephrata Township 2,270 2,846 42 225
Fulton Township 664 2,180 10 181
Lancaster City 6,952 6,677 180 414
Lancaster Township 3,750 1,529 20 66
Leacock Township 1,014 3,361 53 343
Lititz Borough 2,447 1,814 35 93
Little Britain Township 933 2,388 4 220
Manheim Borough 1,495 1,384 29 48
Manheim Township 11,320 4,530 56 195
Manor Township 5,415 4,550 68 367
Marietta Borough 729 633 11 29
Martic Township 1,513 2,783 8 165
Millersville Borough 1,584 929 2 96
Mount Joy Borough 2,121 1,689 42 73
Mount Joy Township 2,280 2,597 23 235
Mountville Borough 650 516 1 22
New Holland Borough 1,551 1,191 25 52
Paradise Township 1,189 3,063 27 191
.n: Lancaster County Hazard Mitigation Plan 4-71
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Penn Township 2,601 3,304 19 239
Pequea Township 1,480 1,984 22 126
Providence Township 1,603 2,845 13 205
Quarryville Borough 738 676 8 29
Rapho Township 2,754 4,596 22 445
Sadsbury Township 662 1,887 10 206
Salisbury Township 2,266 5,457 22 459
Strasburg Borough 968 730 1 17
Strasburg Township 1,024 2,516 13 224
Terre Hill Borough 437 384 5 14
Upper Leacock Township 1,865 3,303 95 286
Warwick Township 4,721 3,500 30 232
West Cocalico Township 1,775 3,391 3 163
West Donegal Township 2,184 2,000 10 138
West Earl Township 1,970 3,030 36 320
West Hempfield Township 4,983 3,484 36 159
West Lampeter Township 4,185 2,684 9 153
Lancaster County 126,618 145,345 1,463 10,229

Sources: Lancaster County 2023, 2024, RS Means 2024

Community Lifelines and Other Critical Facilities

Potential losses of community lifelines and other critical facilities caused by a hazmat incident may include
inaccessibility, loss of service, contamination, or structural and content losses if an explosion occurs. The closure
of waterways, railroads, airports, and highways as a result of a hazmat incident has the potential to impact the
ability to deliver goods and services efficiently. As shown in Table 4-38, 1,783 lifelines are exposed to a roadway
hazardous material event, 1,143 lifelines are exposed to a railway hazardous material event, and 6,450 lifelines
are exposed to a SARA Tier II facility hazardous material event.

Table 4-38. Lifeline Facility Exposure to Hazardous Material Facility Buffer Areas

Number of Lifelines | Number of Lifelines Number of Lifelines
Located within 1/4 Located within 1/4 Located within SARA
Number of Mile of Hazardous Mile of Hazardous Tier II Facility Buffer
FEMA Lifeline Category Lifelines Materials Roadways | Materials Railways Zones
Communications 149 48 32 149
Energy 70 19 39 70
Food, Hydration, Shelter 12 8 1 12
Hazardous Materials 731 206 314 731
Health and Medical 1,147 535 198 1,145
Safety and Security 1,340 307 169 1,335
Transportation 44 9 6 43
Water Systems 449 87 87 339
Other Critical Facilities 2,534 564 297 2,516
Total 6,476 1,783 1,143 6,450

Source: Lancaster County 2008, 2019, 2023; HIFLD 2022, 2023, National Park Service; National Register of Historic Places

.“: Lancaster County Hazard Mitigation Plan 4-72
July 2025




|"®'. Section 4.3.6. Risk Assessment: Environmental Hazards—Hazardous Materials Releases
N /4

Economy

A significant hazmat incident within an urban area may force businesses to close for an extended period of time
because of contamination or because of direct damage caused by an explosion. The closure of waterways,
railroads, airports, and highways as a result of a hazmat incident has the potential to impact the ability to deliver
goods and services efficiently. Potential impacts may have local, regional, or statewide effects depending on the
magnitude of the event and level of service disruptions.

Contamination of agriculture, livestock, and production can lead to loss of commerce with other regions.
Hazardous materials released into the environment could enter the food chain and ultimately contaminate the
human food supply.

Environment

Release of toxins, waste, and other pollutants into water bodies can greatly impact surrounding habitats. Many
of hazmat sites were intentionally constructed in locations believed to be removed from exposure-increasing
factors, but floodplain boundary changes increase the likelihood that water may reach hazardous material and
waste sites. Certain chemicals and hazardous materials can be toxic to plants and animals, damaging their
habitats and food sources.

Future Changes That May Impact Vulnerability

Projected Development

As discussed in Section 4.4.4, areas targeted for future growth and development have been identified across
Lancaster County. Any development near hazmat transit routes and facilities will increase the County’s overall
risk. Therefore, the County should take precautions with the location of new development near hazardous
material facilities and transit routes. The County may also want to consider implementing designs into new
development that enables improved evacuation or protection from residual impacts from hazardous materials.

Projected Changes in Population

Any changes in the density of population can impact the number of persons living near hazardous materials
facilities and transit routes.

Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by
about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania
Department of Environmental Protection estimates that the population of the county will grow by about 90,000
by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

As temperatures change, excessive heat on containers that contain hazardous materials may alter the material
properties. In addition, hazardous substances stored at fixed locations in the floodplain may experience an
increase in flood events due to projected increases in precipitation event magnitude and frequency. Extreme
weather conditions may make in-transit hazmat releases more likely as transportation accidents are more likely
to occur.

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Since the 2019 analysis, population statistics have been updated using the 2022 5-Year American Community
Survey estimates. The general building stock inventory was updated to set replacement cost value for each
building based on RSMeans 2024 building valuations. An updated critical facility dataset was provided by the
county.

Overall, the County’s vulnerability has not changed, and the entire County will continue to be exposed and
vulnerable to hazardous materials incidents. This HMP update evaluated distance buffers around three hazardous
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material areas: within 0.25 miles of all railways, within 0.25 miles of all roadways, and within the unique radius
of SARA Tier II facilities. The assessment identified vulnerable populations and potential structural and
economic losses associated with this hazard of concern. Collection of additional information and actual loss data
specific to the plan participants will further enhance the vulnerability assessment for this hazard.
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4.3.7 Flood, Flash Flood, Ice Jam

Hazard Description

Flooding is the temporary condition of partial or complete inundation of normally dry land, and it is the most
frequent and costly of all natural hazards in Pennsylvania. A large amount of rainfall over a short time span, like
a cloudburst, can result in flash flood conditions. Small amounts of rain can result in floods in locations where
the soil is frozen or saturated from a previous wet period or if the rain is concentrated in an area of impermeable
surfaces such as large parking lots, paved roadways, or other impervious developed areas. Winter flooding can
include ice jams which occur when warm temperatures and heavy rain cause snow to melt rapidly (PEMA 2023).

Floods are one of the most common natural hazards in the United States. In Pennsylvania, floods are the most
prevalent type of natural disaster and have caused loss of lives, disruption of economic activities, millions of
dollars in annual property damage to residential and commercial buildings, bridge and road closures, transit
service disruptions, and damage to electrical and communication networks (PEMA 2023).

A variety of flood types can threaten a community:

e Riverine overbank flooding e Fluctuating lake levels
e Flash floods e Icejams
e Alluvial fan floods e Coastal flooding
e Local draining or high groundwater
levels

The flood types discussed below have been identified as those of greatest concern for this HMP update.

Riverine Floods

Riverine floods are the most common flood type. When a river, creek, stream, or ditch receives too much water,
the excess water flows over its banks and inundates low-lying areas (FEMA 2019). The normally dry land that
becomes inundated with water during a flood is called a floodplain. A floodplain is made up of different sections,
as shown in Figure 4-11 (FEMA 2019, US DHS 2019):

e Floodway—The channel of the water course and the adjacent land that is reserved to carry and
discharge the overflow of water caused by flooding.

e Flood Fringe—The area within the floodplain but outside the floodway; this area extends from
the outer banks of a floodway to the edge of the river valley, where the elevation begins to rise.

Figure 4-11. Characteristics of a Floodplain

Floodplain

v

Flood Fringe > Flood Fringe =3

Floodway

Normal Channel

Lancaster County Hazard Mitigation Plan 4-75
-'t July 2025




|® . Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Source: FEMA 2022

FEMA prepares maps of expected flooding, called Flood Insurance Rate Maps (FIRMs), that depict floodplain
boundaries. The mapping shows the Special Flood Hazard Area (SFHA) which is the area that will be inundated
by the flood event having a 1 percent chance of being equaled or exceeded in any given year (also called the
base flood). A structure within a 1 percent annual chance floodplain has a 26 percent chance of undergoing flood
damage during the term of a 30-year mortgage.

The SFHA on a FIRM is the area where the NFIP’s floodplain management regulations must be enforced, and
the area where mandatory purchase of flood insurance applies. FIRMs also identify water surface elevations
within the SFHA; these are referred to as the base flood elevation (BFE). The BFE describes the elevation of the
water that will result from a given discharge level, which is one of the most important factors used in estimating
potential damage from flooding (FEMA 2020). The SFHA is a convenient tool for assessing risk in flood-prone
communities because many communities have maps showing the extent of the base flood and the floodwater
depths that could occur (FEMA 2020). FIRMs use a variety of designations for SFHAs based on their location
or available information. These include Zone A, Zone AO, Zone AH, Zones A1-A30, Zone AE, Zone A99, Zone
AR, Zone AR/AE, Zone AR/AO, Zone AR/A1-A30, Zone AR/A, Zone V, Zone VE, and Zones V1-V30.

Floodplains of different sizes are defined by different flooding recurrence intervals. A 1 percent annual chance
floodplain is smaller than the floodplain associated with a flood that has a 0.2 percent annual chance of occurring.
These areas are determined by statistical analyses of records of river flow, storm tides, and rainfall; information
obtained through consultation with the community; floodplain topographic surveys; and hydrologic and
hydraulic analyses. Areas subject to 2 percent and 10 percent annual chance events are not shown on maps;
however, water surface elevations associated with these events are included in the flood source profiles contained
in the Flood Insurance Study.

FEMA flood maps focus on existing surface water courses and do not consider future changes to flooding
conditions (from factors such as sea level rise and changes in rainfall) or the effects of flooding caused when
constructed storm drainage systems in urban areas are overwhelmed. As such, floodplain maps may
underestimate flood risk in many areas, and the public may underestimate risk. When floodplain maps are
updated, they typically account for changes in land use, the amount of impervious surface, the placement of
obstructing structures in floodways, changes in precipitation and runoff patterns, improvements in technology
for measuring topographic features, and utilization of different hydrologic modeling techniques (USGS 2016).

FEMA also prepares Flood Insurance Studies (FISs) of entire counties and individual jurisdictions. These studies
aid in administration of the National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.
They are narrative reports of countywide flood hazards, including descriptions of flood areas studied and
engineered methods used, principal flood problems, flood protection measures, and graphic profiles of flood
sources (FEMA 2020).

Flash Floods

Flash floods are floods caused by heavy rainfall over a short period, generally less than 6 hours. Flash floods can
occur within minutes or a few hours of excessive rainfall. (NWS 2009). They normally occur in the summer
during the thunderstorm season. This type of flood can be deadly because it produces rapid rises in water levels
and has devastating flow velocities. Urban areas are more susceptible to flash floods because a high percentage
of the surface area is impervious (PEMA 2023).

A flash flood can have a dangerous wall of water that carries rocks, mud, and other debris (FEMA 2020). The
most severe flooding conditions usually occur when direct rainfall is augmented by snowmelt. If the soil is
saturated or frozen, stream flow may increase because of inability of the soil to absorb additional precipitation

(NWS 2019).
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Ice Jam Floods

An ice jam occurs when pieces of floating ice are carried with a stream’s current and accumulate behind any
obstruction to the stream flow. Obstructions may include river bends, mouths of tributaries, points where the
river slope decreases, dams, or bridges. The water held back by this obstruction can cause flooding upstream. If
the obstruction breaks suddenly, flash flooding can occur (NESEC 2021).

Ice jams are most likely to occur where the
channel slope naturally decreases, in culverts, Ice Jams At a Glance

and along shallows where channels may freeze ' e
solid. Ice jam flooding can occur at different [NEEZRUSEETEE, when floating ice slows or stops

times of the year: fall freeze-up from the due to an obstruction or a change in water slope.
formation of frazil ice; mid-winter periods
when stream channels freeze solid, forming
anchor ice; and spring breakup when rising
water levels from snowmelt or rainfall break
existing ice cover into pieces that accumulate at bridges or other types of obstructions (FEMA 2018).

Breakup jams occur during periods of thaw, generally
in late winter and early spring.

Source: FEMA 2018

Location and Extent

Floodplain maps of each Lancaster County jurisdiction, provided at the end of this section, show locations of the
1 percent annual chance and 0.2 percent annual chance floodplains based on FEMA’s April 2016 Digital Flood
Insurance Rate Map (DFIRM), the best available data at the time this plan was written. Figure 4-12 shows overall
flood zone mapping for Lancaster County. Table 4-39 lists total land areas within the flood hazard areas.

The countywide FIS for Lancaster County, last reprinted with corrections in February 2018, documents the major
flooding problems in the county. According to the FIS, major regional floods are attributed to either large tropical
disturbances (hurricanes) or combined events, as when heavy rains occur during a snowmelt.

The major flooding sources in Lancaster County are the Susquehanna River, along the southwest boundary of
county, the Conestoga River in the center of the county, and creeks throughout the county: Cocalico Creek,
Chiques Creek, Lees Creek, Little Chiques Creek, Conewago Creek East, Conoy Creek, Tributary No. 1 to
Conoy Creek, Groff Creek, Indian Run, Lees Creek, Lititz Run, Little Cocalico Creek, Little Muddy Creek, Mill
Creek, Muddy Creek, Octoraro Creek, Pequea Creek, Rife Run, Snitz Creek, Stony Run, Strickler Run, and
Tributary 2.

Range of Magnitude

The factors that determine severity of floods include rainfall intensity and duration, topography, ground cover,
and rate of snowmelt. Rainfall in Pennsylvania is about average for the eastern United States. Amounts of
precipitation can be classified as follows (PEMA 2023):

Very light rain—Precipitation rate of <0.01 inches per hour

Light rain—Precipitation rate between 0.01 inches and 0.04 inches per hour
Moderate rain—Precipitation rate between 0.04 inches and 0.16 inches per hour
Heavy rain—Precipitation rate between 0.16 inches and 0.63 inches per hour
Very heavy rain—Precipitation rate between 0.63 inches and 2 inches per hour
Extreme rain—Precipitation rate greater than 2 inches per hour

Flood severity is affected by the land’s ability to manage the water that falls. When it rains, soil acts like a sponge
that can infiltrate water so that it does not run off and cause flooding. Once the soil becomes saturated or frozen,
infiltration into the ground slows, and any more water that accumulates must flow as runoff (Harris 2008). Water
runoff is greater in areas with steep slopes and little or no vegetative ground cover (PEMA 2023).
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Table 4-39. Land Area in the 1 Percent and 0.2 Percent Annual Chance Flood Hazard Areas

Jurisdiction

NFIP

Community

Total

(acres)

1 Percent Annual Chance

Flood Hazard Area

Participating |Land Area| Total Area

(acres)

% of

Jurisdiction

Total

Flood Hazard Area

Total Area

(acres)

% of

Total

0.2 Percent Annual Chance

Jurisdiction

.n: Lancaster County Hazard Mitigation Plan

July 2025

Adamstown Borough Yes 866.6 52.9 6.1% 56.1 6.5%
Akron Borough Yes 783.1 12.7 1.6% 16.7 2.1%
Bart Township Yes 10,488.2 410.6 3.9% 421.2 4.0%
Brecknock Township Yes 15,762.2 858.7 5.4% 861.1 5.5%
Caernarvon Township Yes 14,695.6 665.2 4.5% 666.1 4.5%
Christiana Borough Yes 333.9 55.8 16.7% 60.4 18.1%
Clay Township Yes 14,097.3 647.3 4.6% 650.7 4.6%
Colerain Township Yes 18,179.0 949.6 52% 955.7 5.3%
Columbia Borough Yes 1,535.7 99.8 6.5% 125.9 8.2%
Conestoga Township Yes 9,373.0 413.7 4.4% 499.6 5.3%
Conoy Township Yes 9,409.1 1,001.0 10.6% 1,137.1 12.1%
Denver Borough Yes 819.8 118.1 14.4% 143.8 17.5%
Drumore Township Yes 15,247.9 487.3 3.2% 493.8 3.2%
Earl Township Yes 14,062.3 832.1 5.9% 910.6 6.5%
East Cocalico Township Yes 13,083.4 723.9 5.5% 822.4 6.3%
East Donegal Township Yes 13,797.0 1,080.7 7.8% 1,266.8 9.2%
East Drumore Township Yes 14,798.2 465.6 3.1% 467.0 3.2%
East Earl Township Yes 15,726.6 716.7 4.6% 839.6 5.3%
East Hempfield Township Yes 13,484.2 714.2 5.3% 817.8 6.1%
East Lampeter Township Yes 12,611.2 788.0 6.2% 933.4 7.4%
East Petersburg Borough Yes 769.0 12.5 1.6% 17.5 2.3%
Eden Township Yes 8,013.4 194.3 2.4% 196.1 2.4%
Elizabeth Township Yes 11,187.4 593.3 5.3% 593.3 5.3%
Elizabethtown Borough Yes 1,688.2 61.9 3.7% 67.2 4.0%
Ephrata Borough Yes 2,193.4 149.5 6.8% 223.2 10.2%
Ephrata Township Yes 10,407.0 753.9 7.2% 895.0 8.6%
Fulton Township Yes 16,526.0 942.7 5.7% 942.7 5.7%
Lancaster City Yes 4,617.7 266.8 5.8% 361.6 7.8%
Lancaster Township Yes 3,758.1 327.6 8.7% 435.4 11.6%
Leacock Township Yes 13,152.9 612.9 4.7% 634.3 4.8%
Lititz Borough Yes 1,475.0 106.2 7.2% 114.5 7.8%
Little Britain Township Yes 17,440.0 752.2 4.3% 765.2 4.4%
Manheim Borough Yes 885.9 216.8 24.5% 283.7 32.0%
Manheim Township Yes 15,280.3 747.9 4.9% 970.6 6.4%
Manor Township Yes 24.579.9 1,084.6 4.4% 1,225.8 5.0%
Marietta Borough Yes 481.6 177.6 36.9% 246.4 51.2%
Martic Township Yes 18,628.4 746.1 4.0% 833.8 4.5%
Millersville Borough Yes 1,234.2 14.1 1.1% 16.1 1.3%
Mount Joy Borough Yes 1,539.3 36.7 2.4% 36.8 2.4%
Mount Joy Township Yes 17,850.2 725.3 4.1% 856.6 4.8%
Mountville Borough Yes 553.3 5.4 1.0% 6.0 1.1%
4-79
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New Holland Borough No 1,243.4 0.0 0.0% 0.0 0.0%

Paradise Township Yes 11,917.8 542.1 4.5% 557.7 4.7%
Penn Township Yes 18,893.8 746.8 4.0% 783.7 4.1%
Pequea Township Yes 8,597.1 409.3 4.8% 476.0 5.5%
Providence Township Yes 12,739.4 462.2 3.6% 485.7 3.8%
Quarryville Borough Yes 828.7 43.7 5.3% 48.1 5.8%
Rapho Township Yes 30,390.9 1,457.3 4.8% 1,565.8 52%
Sadsbury Township Yes 12,525.4 598.9 4.8% 609.7 4.9%
Salisbury Township Yes 26,717.1 1,560.0 5.8% 1,563.7 5.9%
Strasburg Borough Yes 614.1 1.1 0.2% 1.1 0.2%
Strasburg Township Yes 12,791.2 694.3 5.4% 716.4 5.6%
Terre Hill Borough No 291.3 0.0 0.0% 0.0 0.0%
Upper Leacock Township Yes 11,596.7 599.7 52% 687.6 5.9%
Warwick Township Yes 12,675.3 644.9 5.1% 726.6 5.7%
West Cocalico Township Yes 17,535.8 1,131.7 6.5% 1,145.9 6.5%
West Donegal Township Yes 10,087.4 306.5 3.0% 339.8 3.4%
West Earl Township Yes 11,371.3 1,074.3 9.4% 1,424.4 12.5%
West Hempfield Township Yes 11,808.9 355.5 3.0% 454.2 3.8%
West Lampeter Township Yes 10,496.0 481.8 4.6% 556.5 5.3%
Lancaster County - 604,537 30,733 51% 34,010.7 5.6%

Source: Lancaster County 2019, 2023; FEMA 2016
Note: Land areas listed exclude water bodies.

When a river reaches flood stage, the NWS assigns flood severity categories based on property damage and
public threat (NWS 2011):

e Minor Flooding—Minimal or no property damage, but possibly some public threat or
inconvenience.

e Moderate Flooding—Some inundation of structures and roads near streams. Some evacuations of
people and/or transfer of property to higher elevations are necessary.

e Major Flooding—Extensive inundation of structures and roads. Significant evacuations of people
and/or transfer of property to higher elevations are necessary.

Injuries and deaths can occur when people are swept away by flood currents or bacteria and disease are spread
by moving or stagnant floodwaters. Most property damage results from inundation by sediment-filled water
(PEMA 2023). Past building practices often resulted in homes being constructed in the FEMA-designated
floodplains, exacerbating flooding problems within certain communities.

Historical Flood Magnitude in Lancaster County

According to the FIS report for Lancaster County, major flooding is not a widespread or frequent problem
Lancaster County. The lack of severe flooding conditions in most of the county is attributable to the physical
features of the watersheds and stream channels. Of equal importance is the fact that local residents have generally
not attempted to develop the low-lying stream banks and floodplains (FEMA 2018).
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Flooding conditions along the Susquehanna River have been historically aggravated by the effects of ice jams.
In extreme cases, ice-jam flooding has caused flood elevations approximately 10 feet higher than the previously
published 1 percent annual chance water-surface elevations. In 1978 and 1996, the gage at Stamans Run recorded
peak ice-jam related flood elevations of 243.60 feet and 243.03 feet, respectively (FEMA 2018).

Water Gages

The NWS uses flood categories as forecast points that describe the severity of flood impacts in a given stream
reach. The categories are tied to water surface elevations recorded at the following water gage locations:

A gage at Marietta (MRTP1) on the Susquehanna River
A gage at Mount Joy (MJYP1) on Little Chiques Creek
A gage at Lancaster (LNCP1) on the Conestoga River
A gage at Conestoga (CNSP1) on the Conestoga River
A gage at Paradise (PRDP1) on Pequea Creek

Martic Forge (MFGP1) on Pequea Creek

Table 4-40 summarizes the flood categories based on water surface readings at three of these gages. Table 4-41
summarizes the top historic crests at three of the gages.

Table 4-40. Flood Categories at the Marietta, Lancaster, and Mount Joy Gages

Gage Water Surface Reading (feet)

Flood

Category Flood Category Definition Marietta Lancaster Mount Joy
Major Flood Life-threatening and extensive inundation of structures and 54 15 -
Stage roads; significant evacuations are expected at this stage.

Moderate Flood | Inundation of buildings usually begins at this stage; roads 52 13 -
Stage are likely to be closed and some areas cut off (evacuations

may be necessary).

Flood Stage Gage height above which a rise in water surface level 49 11 12
begins to create a hazard to lives, property or commerce;
issuance of flood warnings is linked to flood stage.

Action Stage Level where the NWS needs to take some type of 44 9 11
mitigation action in preparation for possible significant
hydrologic activity.

Source: NWS 2023

Table 4-41. Historic Crests at the Marietta, Lancaster, and Mount Joy Gages

Marietta Lancaster Mount Joy
Feet | Date Feet | Date ‘ Feet | Date
64.54 06/23/1972 27.90 06/23/1972 14.40 07/25/2018
60.73 03/19/1936 21.30 09/08/2011 12.69 09/02/2021
58.30 06/02/1889 18.49 09/02/2021 10.10 10/29/2015
58.16 09/09/2011 18.14 01/25/1978
56.80 01/21/1996 17.80 10/09/2005
56.27 09/19/2004 17.52 08/24/1933
55.73 09/27/1975 16.70 09/09/1987
54.90 05/29/1946 16.39 09/17/1999
54.03 03/12/1964 15.30 05/06/1989
Source: NWS 2023
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Past Occurrence

FEMA Major Disasters and Emergency Declarations

Lancaster County has been specifically included in 12 federal major disaster (DR) or emergency (EM)
declarations for flood-related events, as listed in Table 4-42 (FEMA 2024).

Table 4-42. Flood-Related FEMA Declarations for Lancaster County, 1954 to 2023

FEMA

Declaration

Number Dates of Event Declaration Date Details

DR-340-PA June 23, 1972 June 23, 1972 Pennsylvania Tropical Storm Agnes

DR-400-PA July 17, 1973 July 17, 1973 Pennsylvania Severe Storms, Flooding

DR-485-PA September 26, 1975 September 26, 1975 |Pennsylvania Severe Storms, Heavy Rains, Flooding

DR-523-PA October 20, 1976 October 20, 1976 Pennsylvania Severe Storms, Flooding

DR-1093-PA January 19 — February 1, 1996 January 21, 1996 Pennsylvania Flooding

DR-1294-PA September 16-29, 1999 September 18, 1999 Pennsylvania Hurricane Floyd

DR-1555-PA September 8-9, 2004 September 19, 2004 Severe Storms and Flooding Associated With
Tropical Depression Frances in Pennsylvania

DR-1557-PA | September 17 — October 1, 2004 | September 19, 2004 Pennsylvania Tropical Depression Ivan

DR-1649-PA June 23 — July 10, 2006 June 30, 2006 Severe Storms, Flooding, and Mudslides in

Pennsylvania

EM-3340-PA | September 3 — October 15,2011 | September 8, 2011 Remnants of Tropical Storm Lee in Pennsylvania

DR-4030-PA | September 3 — October 15,2011 | September 12, 2011 Tropical Storm Lee in Pennsylvania

EM-3356-PA | October 26 — November 8, 2012 October 29, 2012 Hurricane Sandy in Pennsylvania

Source: FEMA 2024

Previous Events

Lancaster County has a history of flooding events that affected multiple communities over a large area. Of the
types of flooding that occur in the county, flash flooding is the most common.

The most significant flooding in recent times occurred with Tropical Storm Lee in September 2011. A
Susquehanna River flow of 665,000 cubic feet per second (cfs) was measured on September 9, 2011, at Marietta.
The Conestoga River gage at Conestoga recorded a flow of 30,100 cfs, the highest ever since the gage
establishment in 1985 (FEMA 2018).

A previous significant flooding event occurred in June 1972, the result of Tropical Storm Agnes. Heavy rainfall
from Agnes created severe runoff conditions which, in turn, produced record flows on local streams and
tributaries (FEMA 2018):

e The Susquehanna River measured a record 1,020,000 cfs upstream at Harrisburg. Previous major
floods on the Susquehanna River were recorded at the Harrisburg gage in 1889 (654,000 cfs) and
1936 (740,000 cfs). The return period for these three floods was approximately 450, 75, and 140
years, respectively.

e Conestoga Creek measured a record 88,300 cfs at the Lancaster gage, almost four times the previous
record of 22,800 cfs set in 1933. The return periods for these two floods at the Lancaster gage were
approximately 1,300 and 30 years, respectively.

e The discharge of Conestoga Creek at the Township of East Earl was measured at 13,500 cfs.

According to the National Oceanic and Atmospheric Administration’s National Center for Environmental
Information (NOAA NCEI) storm event database, Lancaster County experienced 52 flood events and 62 flash
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flood events since 1950. These events resulted in $7.5 million in property damage and resulted in five deaths
(NOAA NCEI 2024). Based on all sources researched, known flooding events resulting in property damage that
affected Lancaster County and its municipalities since 2013 are listed in Table 4-43.

An ice jam database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL) maintains about 26,000 records of ice jam incidents across the United States.
According to the database, Lancaster County was impacted by 31 ice jam incidents between 1784 and September
2024 (USACE 2024). In addition to these events, ice jams have the potential to impact the structural integrity of
dams, with multiple ice jams have occurred at the Safe Harbor Dam. For more information on dams, refer to
section 4.3.2 Dam Failure.

Table 4-43. Flooding Events between 2013 and 2024 in Lancaster County

FEMA County
Declaration |Designated
Date of Event Location Number ? Losses/Impacts
January 31, Flood | Churchtown N/A N/A Rainfall between 2 and 3 inches combined with cold
2013 season hydrological effects produced widespread flooding

across Adams, York and Lancaster counties. Numerous
roads were closed and several water rescues were reported.
Minor flood stages were exceed on the Swatara Creek at
Harper Tavern and the Conestoga River at Lancaster.

August 13, Flood, | Churchtown N/A N/A Runoff from heavy rain and flash flooding caused flooding
2013 Flash problems and road closures. A water rescue was conducted
Flood in Warwick Township at Cocalico/Rothsville Road. Heavy

thunderstorms produced areas of flash flooding. Several
homes had flooded basements. A water rescue was
conducted in Sadsbury Township at Noble/Lower Valley
Road due to a vehicle stuck in standing water.

October 10, Flood | Churchtown N/A N/A Rainfall of 5-10 inches over a 2-day period resulted in
2013 widespread significant flooding. Road closures included
Franklin Drive/Blue Lane; Landis Mill bridge at Blue Jay
Drive; North Plum and East Liberty Street underpass;
Fruitville Pike near RT 72 in Penn Township and other
rural roads across the County. Chiques Creek near
Manheim came out of its banks and flooded nearby roads.
Minor river flooding occurred on the Conestoga at
Lancaster with a crest of 11.20 feet.

April 30,2014 | Flood | York Furnace N/A N/A Heavy rains resulted in flooding and road closures across
Lancaster County. Several small creeks and streams
overflowed their banks and inundated surrounding areas.
The Conestoga River crested just above flood stage
(11.63 feet on May 1) and caused minor flooding in low-
lying areas. In Sadsbury Township, fire fighters rescued a
man from his car on Noble Road near Creek Road. Water
was about 18 inches deep. Noble Road was closed from
Creek Road to Lower Valley Road because of high water.
Several cars were abandoned on nearby Brick Mill Road.

May 1,2014 | Flood | Rothsville N/A N/A The Conestoga River at Lancaster reached minor flood
stage and crested at 11.63 feet.
July 14,2014 | Flash Columbia N/A N/A Heavy rain produced flash flooding in Eden Heights and
Flood Rossmere. Floodwaters impacted homes on Carlton

Drive/Rockford Lane and closed a section of the Lititz
Pike at Keller Avenue.

July 15,2015 | Flood, | Kissel Hill N/A N/A Heavy rain produced flash flooding in Earl Township.
Flash Locations that experienced flooding included Bareville,
Flood Hinkletown and New Holland. Floodwaters closed several

secondary roads in the affected areas.
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FEMA County

Event Declaration |Designated
Date of Event| Type Location Number ? Losses/Impacts

September 5, Washington Torrential thunderstorm rain and flash flooding closed

2014 Flood SR 441 in Washington Borough.

September 6, | Flash Vintage N/A N/A Torrential thunderstorm rains caused flash flooding and

2014 Flood prompted water rescues near Kinzers and Gap.

July 13,2016 | Flash Hollinger N/A N/A Heavy rain resulted in flash flooding forcing the closure of
Flood a portion of Route 30, where three sinkholes were

reported. Route 30 from the area of the Dutch Wonderland
amusement park to the Pennsylvania State Police barracks
near the Route 30/Route 462 split was closed due to
flooding. There were multiple reports of people rescued
from vehicles stranded in high water. Many small streams
spilled out of their banks.

January 23, Ice Jam| Marietta N/A N/A A break up ice jam occurred on the Susquehanna River in
2018 Marietta. The ice jam was able to release itself and flow
down river. No damage was reported.
June 2, 2018 Flash | Willow Street, N/A N/A Heavy rains lead to flash flooding, resulting in numerous
Flood | Mountville, impassable roads along and near Willow Street and along
Millersville the West Branch of the Little Conestoga Creek over

Charlestown Road. Heavy rainfall resulted in Little
Conestoga Creek over its banks on Blue Rock Road. Three
persons were trapped in their residence and required a
water rescue. Heavy rainfall resulted in numerous roads
becoming impassable throughout Millersville.

July 24-25, Flood | Klinesville N/A N/A Significant flooding was reported across the area. A
2018 landslide closed PA-441 between Old Chickies Hill Road

and Klinesville Road in West Hempfield Township.
August 3, Flash Reinholds N/A N/A Flash flooding was reported. A water rescue occurred on
2018 Flood Creamery Road in West Cocalico Township.
August 21-22, | Flash |Bowmansville, N/A N/A Storms produced flash flooding in Lancaster County. A
2018 Flood | New Holland vehicle was swept into Muddy Creek north of

Bowmansville. Several road closures from flash flooding
were reported across eastern Lancaster County, including
New Holland, Bowmansville and Adamstown.

August 31, Flash Florin N/A N/A Significant flash flooding occurred due to a thunderstorm

2018 Flood that brought over 10 inches of rain in several hours. This

prompted numerous water rescues and one home that was
evacuated. PA Route 283 was closed at PA 772.

July 11,2019 | Flood | New Holland N/A N/A Thunderstorms caused flooding through the town of
Lebanon. A trailer park in East Earl Township flooded.

August 4, Flash | Manor Ridge N/A N/A Heavy rain from Tropical Storm Isaias impacted the
2020 Flood Susquehanna Valley, and there was one report of a tree
down on a home in Lancaster County. Flash flooding was
reported across the area. Flooding blocked one lane of
traffic on Route 283. Flooding was reported 2 miles north
of Ephrata. Flooding was reported on Route 897 in East
Cocalico Township. Flooding was reported along Steel
Way and across Route 283 in Manheim Township.

August 7, Flash Old Line N/A N/A Scattered thunderstorms produced flash flooding across
2020 Flood Lancaster County. A dozen water rescue calls were
reported, and there were reports of high water on roads
across Lancaster County, and some residential flooding.
PPL’s outage center showed 805 customers without power
in Lancaster County.
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FEMA County

Declaration |Designated
Date of Event Location Number ? Losses/Impacts

August 18, Wilshire Hills The remnants of Tropical Storm Fred brought heavy rain
2021 Flood and strong thunderstorms to central Pennsylvania, along
with a handful of tornadoes. Water rescues were reported
in Lancaster city, along with numerous flooded roadways.

August 22, Flash Terre Hill N/A N/A Tropical Storm Henri brought rain and thunderstorms to
2021 Flood the area. One storm became stationary over the New
Holland area, where up to 5 inches of rain in a short time
produced flash flooding. Small streams overflowed their
banks and flooded local roads. Many roads were closed.
Flash flooding was reported on Gristmill Road.

September 1, | Flash | Churchtown N/A N/A The remnants of Hurricane Ida produced widespread
2021 Flood heavy rainfall across Pennsylvania. Thunderstorms were
observed southeast Of I-81 and the PA Turnpike.
Widespread flash flooding and water rescues were
reported across Lancaster County in and near Lancaster
and Ephrata. The Conestoga River at Lancaster crested at
18.49 feet, which is in major flood stage.

December 18, | Flood Strasburg N/A N/A A strong storm system produced 2 to 4 inches of rainfall,
2023 Township leading to localized flooding. Heavy rainfall and flooding
led to several water rescues in Strasburg Township near
the intersection of Lime Valley Road and Brenneman
Road. Flooding along Cabin Drive near Ephrata. A direct
fatality was reported when a 73-year old male drove into
the floodwaters and drowned.

January 9-10, | Flood | East Drumore N/A N/A Heavy rain and snowmelt led to flooding near Conowingo
2024 Township, Creek in East Drumore Township, with water rising up to
West Lampeter the doors on a midsized sedan. Flooding occurred along
Township, Pequea Creek in West Lampeter Township. The
Lancaster City Conestoga River flooded along a stretch of North
Conestoga Drive to the east of the city of Lancaster.
April 3,2024 | Flood | Little Britain N/A N/A An early spring storm brought a period of prolonged rain,
Township leading to the flooding of creeks and rivers. A dam on

Octoraro Creek in western Chester County was performing
an emergency release of water, and there was concern of a
bridge or multiple bridges below the dam becoming
submerged. This prompted a flood warning for Octoraro
Creek below the dam in eastern Lancaster County.

Source: FEMA 2024; NOAA NCEI 2024, USACE 2024
N/A Not applicable/not available

Future Occurrence

For this HMP update, the most up-to-date data was used to calculate the probability of future occurrence of
flooding events for Lancaster County. Information from NOAA NCEI storm events database, FEMA, and the
CRREL ice jam database were used to identify the number of flood events that occurred between 1950 and 2024.
Table 4-44 shows these statistics, as well as the annual average number of events and the estimated percent
chance of an incident occurring in a given year.

Table 4-44. Probability of Future Flooding Events

Number of Occurrences Recurrence Interval (in Years) | Percent Chance of Occurrence
Hazard Type Between 1950 and 2024 (# Years/Number of Events) in Any Given Year
Flash Flood 62 1.19 83.78%
Flood 52 1.42 70.27%
.“: Lancaster County Hazard Mitigation Plan 4-85
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Number of Occurrences Recurrence Interval (in Years) | Percent Chance of Occurrence

Hazard Type Between 1950 and 2024 (# Years/Number of Events) in Any Given Year
Ice Jam 21 3.52 28.38%

Source: FEMA 2024; NOAA NCEI 2024, USACE 2024

Based on historical flood events, Lancaster County has a high probability of flooding for the future. The fact that
the elements required for flooding exist and that major flooding has occurred throughout the county in the past
suggests that many people and properties are at risk from the flood hazard in the future. It is concluded that
Lancaster County will continue to experience direct and indirect impacts of annual flooding events. Therefore,
the future occurrence of floods in Lancaster County has been characterized as likely, when taking into
consideration flash flooding.

Vulnerability Assessment

Floodplains for the 1 and 0.2 percent annual chance flood events from FEMA’s 2016 mapping were used to
estimate the vulnerability of county assets to the flood hazard (see Figure 4-12). To estimate potential losses, the
1 percent annual chance flood depth grid was imported into the Hazus model and a riverine analysis was run.

Life, Health, and Safety

General Population

Everyone who lives in or spends time in a mapped floodplain is at risk from the flooding hazard. Based on the
spatial analysis, 3,906 people live in the SFHA (or 1 percent annual chance event floodplain) and 8,234 people
live in the 0.2 percent annual chance flood event floodplain (Table 4-45). Lancaster City has the greatest
estimated number of individuals residing in the floodplain—approximately 542 people in the 1 percent and 1,201
people in the 0.2 percent chance flood boundaries, respectively. The Marietta Borough has the highest percentage
of population within the 1 percent and 0.2 percent annual chance floodplains (16.3 percent and 31.3 percent,
respectively, of its 2,623 total population).

Table 4-45 Residents Living in the 1 Percent and 0.2 Percent Annual Chance Flood Hazard Areas

1 Percent Annual Chance Flood | 0.2 Percent Annual Chance Flood

Total Population Event Hazard Area Event Hazard Area
(2020 Decennial Percent Percent
Jurisdiction Census) Number of Residents | of Total | Number of Residents | of Total
Adamstown Borough 1,916 7 0.4% 7 0.4%
Akron Borough 4,152 24 0.6% 45 1.1%
Bart Township 3,181 0 0.0% 0 0.0%
Brecknock Township 7,557 3 <0.1% 10 0.1%
Caernarvon Township 4,609 14 0.3% 14 0.3%
Christiana Borough 1,112 24 2.2% 44 4.0%
Clay Township 6,857 62 0.9% 62 0.9%
Colerain Township 3,883 5 0.1% 5 0.1%
Columbia Borough 10,207 130 1.3% 208 2.0%
Conestoga Township 3,914 27 0.7% 71 1.8%
Conoy Township 3,361 71 2.1% 118 3.5%
Denver Borough 3,792 29 0.8% 125 3.3%
Drumore Township 2,561 56 2.2% 60 2.3%
Earl Township 7,144 5 0.1% 51 0.7%
East Cocalico Township 10,767 68 0.6% 161 1.5%
East Donegal Township 8,684 65 0.7% 114 1.3%
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1 Percent Annual Chance Flood | 0.2 Percent Annual Chance Flood

Total Population Event Hazard Area Event Hazard Area

Percent Percent
Number of Residents | of Total | Number of Residents | of Total

(2020 Decennial
Census)

Jurisdiction

.n: Lancaster County Hazard Mitigation Plan
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East Drumore Township 3,936 8 0.2% 8 0.2%
East Earl Township 6,699 51 0.8% 72 1.1%
East Hempfield Township 26,304 92 0.3% 177 0.7%
East Lampeter Township 17,776 134 0.8% 228 1.3%
East Petersburg Borough 4,573 0 0.0% 0 0.0%
Eden Township 2,239 5 0.2% 5 0.2%
Elizabeth Township 3,985 13 0.3% 13 0.3%
Elizabethtown Borough 11,639 34 0.3% 55 0.5%
Ephrata Borough 13,794 254 1.8% 621 4.5%
Ephrata Township 10,386 68 0.7% 283 2.7%
Fulton Township 3,214 4 0.1% 4 0.1%
Lancaster City 58,039 542 0.9% 1,201 2.1%
Lancaster Township 18,642 124 0.7% 392 2.1%
Leacock Township 5,652 22 0.4% 72 1.3%
Lititz Borough 9,381 130 1.4% 172 1.8%
Little Britain Township 4,118 13 0.3% 13 0.3%
Manheim Borough 5,046 256 5.1% 650 12.9%
Manheim Township 43,977 108 0.2% 255 0.6%
Manor Township 21,849 217 1.0% 269 1.2%
Marietta Borough 2,623 428 16.3% 820 31.3%
Martic Township 5,221 31 0.6% 48 0.9%
Millersville Borough 7,903 9 0.1% 9 0.1%
Mount Joy Borough 8,325 0 0.0% 0 0.0%
Mount Joy Township 10,721 34 0.3% 77 0.7%
Mountville Borough 3,017 0 0.0% 4 0.1%
New Holland Borough 5,743 0 0.0% 0 0.0%
Paradise Township 5,672 95 1.7% 147 2.6%
Penn Township 10,210 70 0.7% 97 1.0%
Pequea Township 5,474 11 0.2% 40 0.7%
Providence Township 6,995 13 0.2% 47 0.7%
Quarryville Borough 2,843 23 0.8% 42 1.5%
Rapho Township 12,024 42 0.3% 54 0.4%
Sadsbury Township 3,536 5 0.1% 5 0.1%
Salisbury Township 11,494 40 0.3% 40 0.3%
Strasburg Borough 3,117 0 0.0% 0 0.0%
Strasburg Township 4,457 30 0.7% 34 0.8%
Terre Hill Borough 1,357 0 0.0% 0 0.0%
Upper Leacock Township 8,921 47 0.5% 66 0.7%
Warwick Township 19,022 36 0.2% 52 0.3%
West Cocalico Township 7,456 51 0.7% 74 1.0%
West Donegal Township 8,944 8 0.1% 8 0.1%
West Earl Township 8,560 160 1.9% 629 7.3%
West Hempfield Township 17,020 34 0.2% 54 0.3%
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1 Percent Annual Chance Flood | 0.2 Percent Annual Chance Flood

Total Population Event Hazard Area Event Hazard Area

(2020 Decennial Percent Percent
Jurisdiction Census) Number of Residents | of Total | Number of Residents | of Total
West Lampeter Township 17,383 74 0.4% 302 1.7%
Lancaster County 552,984 3,906 0.7% 8,234 1.5%

Source: U.S. Census Bureau 2020, Lancaster County 2023, 2024, FEMA 2016

In the event of a flood, some floodplain residents could be displaced from their homes, requiring them to seek
temporary shelter with friends, family, or emergency shelters. Hazus estimates the potential sheltering needs as
a result of a 1 percent annual chance flood event. The estimated displaced population and number of persons
seeking short-term sheltering differs from the total population in the floodplain because not all residents will be
impacted enough by a flood event to be displaced or to require short-term sheltering.

Table 4-46 shows Hazus estimates for displacement and sheltering needs for the 1 percent annual chance flood
event in Lancaster County. Hazus estimates that 3,047 people will be displaced and 1,904 people will seek short-
term sheltering countywide. Marietta Borough would have the greatest displaced population (257 people) and
Lancaster City would have the greatest number of persons seeking short-term shelter (196 people).

Table 4-46 Population Displaced or Seeking Short-Term Shelter from the 1 Percent Annual Chance
Flood Event

Total Population (2020 Persons Seeking Short-
Jurisdiction Decennial Census) Displaced Population Term Sheltering
Adamstown Borough 1,916 8 4
Akron Borough 4,152 16 10
Bart Township 3,181 5 1
Brecknock Township 7,557 35 21
Caernarvon Township 4,609 8 2
Christiana Borough 1,112 35 19
Clay Township 6,857 33 16
Colerain Township 3,883 2 0
Columbia Borough 10,207 40 29
Conestoga Township 3,914 13 4
Conoy Township 3,361 56 36
Denver Borough 3,792 61 28
Drumore Township 2,561 1
Earl Township 7,144 18 5
East Cocalico Township 10,767 69 43
East Donegal Township 8,684 28 15
East Drumore Township 3,936 3 1
East Earl Township 6,699 29 9
East Hempfield Township 26,304 210 164
East Lampeter Township 17,776 100 60
East Petersburg Borough 4,573 8 6
Eden Township 2,239 10 9
Elizabeth Township 3,985 8 2
Elizabethtown Borough 11,639 61 41
Ephrata Borough 13,794 160 111
Ephrata Township 10,386 120 74
Fulton Township 3,214 1 0
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Total Population (2020 Persons Seeking Short-
Jurisdiction Decennial Census) Displaced Population Term Sheltering
Lancaster City 58,039 239 196
Lancaster Township 18,642 151 115
Leacock Township 5,652 16 4
Lititz Borough 9,381 124 77
Little Britain Township 4,118 3 1
Manheim Borough 5,046 125 61
Manheim Township 43,977 203 153
Manor Township 21,849 146 96
Marietta Borough 2,623 161
Martic Township 5,221 13 5
Millersville Borough 7,903 3 2
Mount Joy Borough 8,325 23 16
Mount Joy Township 10,721 36 24
Mountville Borough 3,017 0 0
New Holland Borough 5,743 0 0
Paradise Township 5,672 51 22
Penn Township 10,210 39 15
Pequea Township 5,474 11 4
Providence Township 6,995 27 10
Quarryville Borough 2,843 18 6
Rapho Township 12,024 25 10
Sadsbury Township 3,536 4
Salisbury Township 11,494 23
Strasburg Borough 3,117 0
Strasburg Township 4,457 33 16
Terre Hill Borough 1,357 0
Upper Leacock Township 8,921 11 3
Warwick Township 19,022 51 35
West Cocalico Township 7,456 48 25
West Donegal Township 8,944 20 16
West Earl Township 8,560 100 48
West Hempfield Township 17,020 22 9
West Lampeter Township 17,383 87 56
Lancaster County 552,984 3,047 1,904

Source: Hazus v6.1, U.S. Census Bureau 2020; FEMA 2016

The number of injuries and deaths resulting from typical riverine flooding is generally limited because of
advance weather forecasting, blockades, and warnings. Ongoing mitigation efforts should help to avoid the
most likely cause of injury—persons trying to cross flooded roadways or channels. Mitigation action items
addressing this issue are included in the mitigation strategy for this plan. Warning time for flash flooding is often
limited due to the sudden nature of conditions that cause such flooding. Populations without adequate warning
of the event are highly vulnerable to this hazard.

Common public health risks associated with flood events also include (FEMA 2022):

e Unsafe food
e Contaminated drinking and washing water and poor sanitation
e  Mosquitos and animals
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Carbon monoxide poisoning

Secondary hazards associated with re-entering/cleaning flooded structures
Exposure to mold in flooded buildings

Mental stress and fatigue

The best level of mitigation for these impacts is to be aware that they can occur, educate the public on prevention,
and be prepared to deal with them in responding to flood events.

Socially Vulnerable Populations

Of the population exposed, the most vulnerable include the economically disadvantaged and the population over
the age of 65. Economically disadvantaged populations are more vulnerable because they may lack financial
resources to evacuate during a flood event. The population over 65 is more vulnerable because they are more
likely to need medical attention that may not be available because of isolation during a flood event, and they
may have more difficulty evacuating.

Table 4-47 summarizes socially vulnerable populations in the 1 percent and 0.2 percent annual chance flood
event hazard areas. The jurisdictions with the greatest exposures are as follows:

e 1 percent annual chance flood event hazard area—Marietta Borough has the highest population
over 65 (115). Lancaster City has the highest population under the age of 5 (36), the largest
population of non-English speaking persons (40), the largest disabled population (83), and the
greatest population of individuals living in poverty (95).

e 0.2 percent annual chance flood event hazard area—Marietta Borough has the highest
population over 65 (220). Lancaster City has the highest population under the age of 5 (80), has the
largest population of non-English speaking persons (89), the largest disabled population (184), and
the greatest population of individuals living in poverty (210).

For more information on socially vulnerable populations in Lancaster County, refer to Section 2.3.2.

General Building Stock

Table 4-48 summarizes buildings in the mapped flood hazard areas. The 1 percent annual chance flood hazard
area includes 3,808 structures, or 1.3 percent of the building stock. The 0.2 percent annual chance flood hazard
area includes 6,260 structures, or 2.2 percent of the building stock. Table 4-49 lists buildings in the flood hazard
areas by occupancy class. For both hazard areas, the commercial occupancy is the most exposed to the flood
hazard: 2,690 structures in the 1 percent annual chance hazard area and 4,035 structures in the 0.2 percent annual
chance hazard area.

The potential damage caused by flood events is the modeled loss that could occur to the exposed building stock
based on damage to structures and contents. Hazus estimated potential damage to buildings in Lancaster County
for the 1 percent annual chance flood event, as listed in Table 4-50. Hazus estimates $773.9 million in potential
building damage countywide. This includes $48.8 million in residential building loss and $426.4 million in
commercial building loss.

.“: Lancaster County Hazard Mitigation Plan 4-90
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NFIP Statistics

According to September 2023 data (the
most recent data available for this plan
update), Lancaster County has 763
NFIP policies, totaling $1,010,985 in
coverage. Since 1978, there have been
1,799 claims for NFIP policies in the
County, with a total of $30.2 million in
losses paid.

The September 2023 data also show
that Lancaster County had
184 repetitive loss (RL) properties and
35 severe repetitive loss (SRL)
properties at that time. Table 4-51
summarizes RL  properties and
Table 4-52 summarizes SRL properties
by occupancy, by jurisdiction.

Table 4-53 summarizes NFIP data by
jurisdiction.

Definitions

Repetitive loss property—An NFIP-insured structure that incurred
flood-related damage on two occasions for which the cost of repair
equaled or exceeded 25 percent of the market value of the structure
at the time of the damage.

Severe repetitive loss property—An NFIP-insured residential
structure for which at least one of the following sets of claim
payments has occurred:

e At least four NFIP claim payments over $5,000 each
(including building and contents), with the cumulative
amount exceeding $20,000
At least two payments for claims with the cumulative
amount of the building portion of the payments exceeding
the market value of the building

For either of the above severe repetitive loss conditions, at least
two of the claims must have occurred within any 10-year period
and must have been submitted on dates more than 10 days apart.

July 2025
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Table 4-47. Estimated Number of Vulnerable Persons Within the Flood Hazard Areas

Number of Vulnerable Persons Living in the 1 Percent Annual | Number of Vulnerable Persons Living in the 0.2 Percent Annual

Chance Flood Event Hazard Area Chance Flood Event Hazard Area
Non-English- Non-English-
Persons | Persons Speaking Persons with | Persons in | Persons | Persons Speaking Persons with | Persons in
Jurisdiction Over 65 | Under 5 Persons a Disability Poverty Over 65 | Under 5 Persons a Disability Poverty
Adamstown Borough 0 0 0 0 0 0 0 0 0 0
Akron Borough 4 2 0 2 2 8 4 0 4 3
Bart Township 0 0 0 0 0 0 0 0 0 0
Brecknock Township 0 0 0 0 0 1 0 0 0 0
Caernarvon Township 2 1 0 1 1 2 1 0 1 1
Christiana Borough 5 1 0 3 1 9 2 0 5 2
Clay Township 10 4 0 4 3 10 4 0 4 3
Colerain Township 0 0 0 0 0 0 0 0 0 0
Columbia Borough 27 4 3 24 20 43 6 4 39 32
Conestoga Township 4 0 0 3 1 11 1 0 8 3
Conoy Township 10 5 0 9 5 17 8 0 15 8
Denver Borough 4 1 0 2 1 19 6 2 10 7
Drumore Township 7 3 2 6 4 7 3 2 6 4
Earl Township 1 0 0 0 0 12 4 1 4 4
East Cocalico Township 12 2 1 7 3 29 5 3 16 7
East Donegal Township 9 4 0 5 2 16 7 0 9 3
East Drumore Township 2 0 0 1 0 2 0 0 1 0
East Earl Township 11 2 2 5 1 15 3 2 7 1
East Hempfield Township 24 3 1 9 2 46 5 2 17 4
East Lampeter Township 21 10 6 14 12 36 17 10 24 20
East Petersburg Borough 0 0 0 0 0 0 0 0 0 0
Eden Township 0 0 0 0 0 0 0 0 0 0
Elizabeth Township 2 0 0 0 0 0 0 0 0
Elizabethtown Borough 5 1 1 4 2 8 1 1 6 3
Ephrata Borough 44 17 21 42 23 107 41 51 104 56
Ephrata Township 13 2 2 7 3 55 11 10 30 14
Fulton Township 0 0 0 0 0 0 0 0 0
Lancaster City 50 36 40 83 95 111 30 89 184 210
Lancaster Township 27 9 6 12 10 86 28 19 38 33
Leacock Township 3 0 1 1 10 4 1 3 4
Lititz Borough 33 7 1 13 4 43 9 1 17 5
Lancaster County Hazard Mitigation Plan 4-92
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Number of Vulnerable Persons Living in the 1 Percent Annual | Number of Vulnerable Persons Living in the 0.2 Percent Annual
Chance Flood Event Hazard Area Chance Flood Event Hazard Area

Non-English- Non-English-
Persons | Persons Speaking Persons with | Persons in | Persons | Persons Speaking Persons with | Persons in
Jurisdiction Over 65 | Under 5 Persons a Disability Poverty Over 65 | Under 5 Persons a Disability Poverty

Little Britain Township

Manheim Borough 29 26 1 33 28 73 66 3 85 71
Manheim Township 24 5 1 11 5 57 12 3 27 13
Manor Township 41 12 13 25 21 50 15 16 31 26
Marietta Borough 115 28 0 71 54 220 54 0 136 104
Martic Township 4 3 0 3 2 6 4 0 5 3
Millersville Borough 1 0 0 1 2 1 0 0 1 2
Mount Joy Borough 0 0 0 0 0 0 0 0 0 0
Mount Joy Township 5 2 0 3 1 11 4 0 6 2
Mountville Borough 0 0 0 0 0 1 0 0 0 0
New Holland Borough 0 0 0 0 0 0 0 0 0 0
Paradise Township 11 8 1 9 8 17 12 1 14 12
Penn Township 16 3 0 5 2 22 4 0 7 3
Pequea Township 2 0 0 1 0 7 1 0 3 1
Providence Township 2 0 0 1 1 9 1 0 5 4
Quarryville Borough 3 1 0 3 3 6 2 0 5 6
Rapho Township 9 2 0 4 1 11 2 0 5 1
Sadsbury Township 0 0 0 0 0 0 0 0 0 0
Salisbury Township 4 3 1 2 2 4 3 1 2 2
Strasburg Borough 0 0 0 0 0 0 0 0 0 0
Strasburg Township 5 3 0 1 2 5 3 0 1 2
Terre Hill Borough 0 0 0 0 0 0 0 0 0 0
Upper Leacock Township 7 3 3 4 3 9 4 4 5 4
Warwick Township 7 1 0 3 2 10 1 0 4 2
West Cocalico Township 7 5 0 3 4 10 7 0 4 5
West Donegal Township 3 0 0 1 0 3 0 0 1 0
West Earl Township 31 14 4 11 5 123 56 16 44 21
West Hempfield Township 6 1 1 4 0 9 2 1 6 0
West Lampeter Township 23 2 0 8 2 93 10 1 35 9
Lancaster County 687 238 111 465 345 1,464 514 244 985 721
Source: U.S. Census Bureau 2022, Lancaster County 2023, 2024, FEMA 2016
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Table 4-48. General Building Stock Exposure to the 1 Percent and 0.2 Percent Annual Chance Flood Event—All Occupancies

Estimated Building Stock Located in the Flood Hazard Area

1 percent Annual Chance Flood 0.2 percent Annual Chance Flood Event
Event Hazard Area Hazard Area

Jurisdiction Total Buildings

Number of Replacement Cost Number of Replacement Number of Replacement Cost

Jurisdiction Buildings Value Buildings Cost Value Buildings Value
Adamstown Borough 1,061 $567,784,670 15 $14,583,024 16 $15,400,198
Akron Borough 1,946 $780,121,864 13 $3,124,910 22 $6,200,383
Bart Township 2,746 $1,885,029,231 11 $5,009,600 11 $5,009,600
Brecknock Township 6,458 $3,832,548,357 56 $21,485,525 62 $22,433,877
Caernarvon Township 3,617 $2,383,292,372 13 $6,332,682 13 $6,332,682
Christiana Borough 584 $307,647,839 27 $23,809,371 34 $26,878,718
Clay Township 4,929 $3,411,423,294 73 $45,421,323 74 $45,797,962
Colerain Township 3,177 $2,533,877,481 14 $2,789,470 14 $2,789,470
Columbia Borough 4,036 $4,983,733,544 71 $95,953,487 105 $228,618,493
Conestoga Township 2,953 $1,420,507,504 40 $10,855,310 30 $20,811,554
Conoy Township 2,599 $1,789,579,577 67 $53,222,996 95 $63,300,074
Denver Borough 1,918 $2,747,960,874 79 $724,334,595 156 $756,946,740
Drumore Township 2,426 $1,886,590,595 48 $159,618,629 49 $160,217,027
Earl Township 5,290 $10,279,323,543 61 $36,895,971 106 $61,289,664
East Cocalico Township 7,428 $5,177,824,554 62 $23,423,895 147 $77,538,474
East Donegal Township 4,506 $6,877,402,214 69 $42,291,598 106 $61,300,575
East Drumore Township 3,043 $3,747,277,368 15 $8,147,073 15 $8,147,073
East Earl Township 5,648 $6,797,710,925 136 $167,579,679 195 $211,704,826
East Hempfield Township 11,417 $42,919,064,493 86 $60,265,658 123 $100,918,704
East Lampeter Township 8,359 $16,552,653,977 125 $103,586,862 247 $275,096,772
East Petersburg Borough 2,033 $1,076,855,572 1 $500,362 4 $2,880,732
Eden Township 1,797 $1,268,005,230 4 $908,075 4 $908,075
Elizabeth Township 3,194 $2,173,694,928 30 $9,997,157 30 $9,997,157
Elizabethtown Borough 4,454 $6,918,177,890 31 $69,018,422 40 $76,124,084
Ephrata Borough 6,357 $13,348,895,113 146 $108,383,552 320 $442.806,619
Ephrata Township 5,383 $6,162,339,672 92 $72,736,475 217 $216,827,701
Fulton Township 3,035 $2,732,951,621 43 $14,765,440 43 $14,765,440
Lancaster City 14,223 $49,154,384,225 139 $240,243,616 251 $285,927,675
Lancaster Township 5,365 $16,948,222,966 69 $120,102,999 151 $156,587,402
Leacock Township 4,771 $5,521,489,045 61 $48,824,855 78 $138,541,467
Lititz Borough 4,389 $10,053,673,662 142 $1,331,660,985 171 $1,386,482,196

Lancaster County Hazard Mitigation Plan
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Jurisdiction

Jurisdiction Total Buildings

Number of
Buildings

Replacement Cost
Value

Estimated Building Stock Located in the Flood Hazard Area
1 percent Annual Chance Flood

Event Hazard Area

Number of
Buildings

Replacement
Cost Value

0.2 percent Annual Chance Flood Event

Number of
Buildings

Hazard Area
Replacement Cost

Value

Little Britain Township 3,545 $3,060,610,596 $9,433,754 $9,433,754
Manheim Borough 2,956 $4,013,795,389 235 $361,990,251 493 $792,426,537
Manheim Township 16,101 $25,203,355,402 117 $236,925,301 215 $297,177,753
Manor Township 10,400 $20,927,614,237 193 $97,546,549 223 $113,527,328
Marietta Borough 1,402 $754,834,832 272 $231,627,106 480 $367,553,773
Martic Township 4,469 $2,359,595,108 43 $16,995,847 71 $162,784,730
Millersville Borough 2,611 $4,408,036,349 5 $1,258,904 5 $1,258,904
Mount Joy Borough 3,925 $4,719,474,554 9 $4,594,925 9 $4,594,925
Mount Joy Township 5,918 $7,127,138,587 39 $13,712,163 83 $124,500,223
Mountville Borough 1,189 $1,106,163,051 0 $0 1 $738,426
New Holland Borough 2,819 $5,086,885,413 0 $0 0 $0
Paradise Township 4,470 $4,125,868,997 79 $30,696,179 110 $46,598,500
Penn Township 6,163 $6,256,819,382 104 $154,021,257 136 $200,668,229
Pequea Township 3,612 $2,379,058,553 20 $9,063,900 42 $20,070,895
Providence Township 4,666 $3,832,302,966 48 $576,496,211 65 $591,559,771
Quarryville Borough 1,451 $1,138,506,005 62 $163,846,940 77 $175,449,267
Rapho Township 8,253 $7,968,083,321 54 $66,203,204 69 $71,806,228
Sadsbury Township 2,765 $2,150,137,506 7 $2,607,661 8 $2,704,690
Salisbury Township 8,204 $7,541,703,016 90 $55,461,152 90 $55,461,152
Strasburg Borough 1,716 $965,120,267 1 $267,929 1 $267,929
Strasburg Township 3,777 $4,508,049,956 64 $66,869,348 76 $81,837,617
Terre Hill Borough 840 $352,866,296 0 $0 0 $0
Upper Leacock Township 5,549 $12,221,244,032 58 $70,245,912 93 $91,194,991
Warwick Township 8,483 $13,241,309,844 81 $86,655,089 105 $102,328,192
West Cocalico Township 5,957 $3,405,206,014 82 $36,764,988 96 $53,861,217
West Donegal Township 4,332 $7,574,423,332 11 $5,447,992 12 $23,783,306
West Earl Township 5,356 $5,324,536,361 175 $111,876,913 494 $419,069,186
West Hempfield Township 8,662 $10,809,249,135 47 $44,544,676 67 $66,189,463
West Lampeter Township 7,031 $18,752,932,700 57 $40,728,356 144 $76,824,023
Lancaster County 285,764 $427,554,965,900 3,808 $6,121,756,102 6,260 $8,842,252,425
Source: Lancaster County 2023, 2024; RS Means 2024, FEMA 2016
Lancaster County Hazard Mitigation Plan 4-95
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Jurisdiction

Adamstown Borough 2 13 0 0 2 14 0 0
Akron Borough 7 6 0 0 13 9 0 0
Bart Township 0 10 0 1 0 10 0 1
Brecknock Township 1 54 0 1 3 58 0 1
Caernarvon Township 3 10 0 0 3 10 0 0
Christiana Borough 6 21 0 0 11 23 0 0
Clay Township 15 56 0 2 15 57 0 2
Colerain Township 1 13 0 0 1 13 0 0
Columbia Borough 28 38 4 1 45 53 5 2
Conestoga Township 8 31 0 1 21 58 0 1
Conoy Township 21 44 0 2 35 58 0 2
Denver Borough 8 61 8 2 34 110 10 2
Drumore Township 12 31 2 3 13 31 2 3
Earl Township 1 58 0 2 9 94 0 3
East Cocalico Township 19 41 1 1 45 96 3 3
East Donegal Township 16 49 2 2 28 72 2 4
East Drumore Township 2 13 0 0 2 13 0 0
East Earl Township 12 108 8 8 17 158 8 12
East Hempfield Township 25 53 0 8 48 67 0 8
East Lampeter Township 30 91 1 3 51 187 4 5
East Petersburg Borough 0 1 0 0 2 2 0
Eden Township 1 3 0 0 1 3 0 0
Elizabeth Township 4 24 0 2 4 24 0 2
Elizabethtown Borough 8 20 0 3 13 24 0 3
Ephrata Borough 63 75 3 5 154 152 7 7
Ephrata Township 15 74 1 2 62 140 1 14
Fulton Township 1 42 0 0 1 42 0 0
Lancaster City 65 74 0 0 144 107 0 0
Lancaster Township 25 44 0 0 79 70 0 2
Leacock Township 4 55 1 1 13 63 1 1
Lititz Borough 34 91 13 4 45 108 14 4
Little Britain Township 3 13 0 0 3 13 0 0
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Buildings in the 1% Annual Chance Flood Event Hazard Area

Buildings in the 0.2% Annual Chance Flood Event Hazard Area

Jurisdiction Residential | Commercial | Industrial Residential | Commercial | Industrial

Manheim Borough 76 144 7 8 193 278 12 10
Manheim Township 28 83 1 5 66 140 1 8
Manor Township 54 126 3 10 67 141 4 11
Marietta Borough 119 142 8 3 228 227 10 15
Martic Township 9 32 1 1 14 51 5 1
Millersville Borough 2 3 0 0 2 3 0 0
Mount Joy Borough 0 9 0 0 0 9 0 0
Mount Joy Township 8 29 1 1 18 59 1 5
Mountville Borough 0 0 0 0 1 0 0 0
New Holland Borough 0 0 0 0 0 0 0 0
Paradise Township 20 57 0 2 31 75 0 4
Penn Township 18 81 1 4 25 106 1 4
Pequea Township 3 16 1 0 11 29 1 1
Providence Township 3 44 0 1 11 53 0 1
Quarryville Borough 6 53 1 2 11 63 1 2
Rapho Township 10 40 0 4 13 51 0 5
Sadsbury Township 1 6 0 0 1 7 0 0
Salisbury Township 8 81 0 1 8 81 0 1
Strasburg Borough 0 1 0 0 0 1 0 0
Strasburg Township 7 53 1 3 8 64 1 3
Terre Hill Borough 0 0 0 0 0 0 0 0
Upper Leacock Township 10 39 3 6 14 68 3 8
Warwick Township 9 59 3 10 13 76 3 13
West Cocalico Township 13 69 0 0 19 77 0 0
West Donegal Township 2 7 0 2 2 8 0 2
West Earl Township 37 126 2 10 145 315 8 26
West Hempfield Township 10 37 0 0 16 50 0 1
West Lampeter Township 18 37 1 1 73 64 3 4
Lancaster County 911 2,690 79 128 1,905 4,035 113 207

Source: Lancaster County 2023, 2024, FEMA 2016

a.  Other = Government, Religion, Agricultural, and Education

TE| july 2025

Lancaster County Hazard Mitigation Plan

4-97



Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Table 4-50. Estimated General Building Stock Potential Loss from the 1 Percent Annual Chance Flood Event, by Occupancy Class

Jurisdiction

Total Replacement Cost

Value (RCV)

Estimated Loss for All

Occupancies

Estimated Loss for
Residential Properties

Estimated Loss for
Commercial Properties

Estimated Loss for All
Other Occupancies

Adamstown Borough $567,784,670 $130,488 $0 $130,488 $0
Akron Borough $780,121,864 $362,904 $248,513 $114,391 $0
Bart Township $1,885,029,231 $187,236 $0 $187,236 $0
Brecknock Township $3,832,548,357 $4,116,645 $0 $3,010,089 $1,106,557
Caernarvon Township $2,383,292,372 $192,258 $0 $192,258 $0
Christiana Borough $307,647,839 $6,749,167 $56,462 $6,692,705 $0
Clay Township $3,411,423,294 $2,367,068 $286,193 $1,830,902 $249,973
Colerain Township $2,533,877,481 $104,075 $0 $104,075 $0
Columbia Borough $4,983,733,544 $10,017,234 $753,708 $5,725,013 $3,538,512
Conestoga Township $1,420,507,504 $3,329,983 $422,838 $2,461,253 $445,893
Conoy Township $1,789,579,577 $8,382,823 $769,489 $6,593,265 $1,020,070
Denver Borough $2,747,960,874 $203,617,967 $604,176 $38,902,271 $164,111,521
Drumore Township $1,886,590,595 $27,651,319 $198,592 $1,872,613 $25,580,115
Earl Township $10,279,323,543 $21,573,084 $0 $17,011,145 $4,561,940
East Cocalico Township $5,177,824,554 $2,753,067 $181,832 $2,458,176 $113,060
East Donegal Township $6,877,402,214 $6,312,571 $1,050,171 $4,809,377 $453,023
East Drumore Township $3,747,277,368 $450,038 $0 $450,038 $0
East Earl Township $6,797,710,925 $14,693,909 $203,367 $7,984,591 $6,505,951
East Hempfield Township $42,919,064,493 $5,727,673 $926,133 $801,942 $3,999,598
East Lampeter Township $16,552,653,977 $24,590,065 $2,255,669 $21,615,385 $719,011
East Petersburg Borough $1,076,855,572 $70,770 $0 $0 $70,770
Eden Township $1,268,005,230 $50,503 $0 $50,503 $0
Elizabeth Township $2,173,694,928 $1,197,149 $117,525 $877,515 $202,109
Elizabethtown Borough $6,918,177,890 $16,499,812 $194,562 $4,655,058 $11,650,192
Ephrata Borough $13,348,895,113 $23,185,129 $2,533,675 $14,467,567 $6,183,887
Ephrata Township $6,162,339,672 $18,754,398 $487,836 $17,611,838 $654,723
Fulton Township $2,732,951,621 $452,159 $0 $452,159 $0
Lancaster City $49,154,384,225 $24,222,661 $13,583,667 $10,638,994 $0
Lancaster Township $16,948,222,966 $45,327,688 $3,562,422 $41,765,266 $0
Leacock Township $5,521,489,045 $2,364,440 $2,026 $2,314,691 $47,723
Lititz Borough $10,053,673,662 $24,789,699 $537,213 $17,719,846 $6,532,639
Little Britain Township $3,060,610,596 $696,092 $215,623 $480,469 $0
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Jurisdiction

Total Replacement Cost

Value (RCV)

Estimated Loss for All

Occupancies

Estimated Loss for
Residential Properties

Estimated Loss for
Commercial Properties

Estimated Loss for All
Other Occupancies

Manheim Borough $4,013,795,389 $31,919,470 $1,678,709 $21,820,402 $8,420,359
Manheim Township $25,203,355,402 $30,385,458 $1,453,280 $23,571,153 $5,361,024
Manor Township $20,927,614,237 $18,344,343 $1,267,359 $11,930,832 $5,146,152
Marietta Borough $754,834,832 $37,220,013 $4,830,647 $26,366,079 $6,023,287
Martic Township $2,359,595,108 $6,191,414 $380,146 $5,619,747 $191,520
Millersville Borough $4,408,036,349 $439,824 $186,063 $253,761 $0
Mount Joy Borough $4,719,474,554 $2,123,532 $0 $2,123,532 $0
Mount Joy Township $7,127,138,587 $2,581,772 $156,493 $2,105,432 $319,847
Mountville Borough $1,106,163,051 $8 $8 $0 $0
New Holland Borough $5,086,885,413 $4 $4 $0 $0
Paradise Township $4,125,868,997 $6,793,394 $1,052,632 $5,535,824 $204,938
Penn Township $6,256,819,382 $12,073,460 $244,337 $9,809,752 $2,019,370
Pequea Township $2,379,058,553 $837,800 $0 $833,551 $4,249
Providence Township $3,832,302,966 $2,949,339 $73,131 $2,771,781 $104,427
Quarryville Borough $1,138,506,005 $25,715,016 $83,630 $13,250,652 $12,380,733
Rapho Township $7,968,083,321 $8,230,864 $1,529,424 $5,785,941 $915,499
Sadsbury Township $2,150,137,506 $90,611 $0 $90,611 $0
Salisbury Township $7,541,703,016 $6,098,934 $1,021 $6,097,913 $0
Strasburg Borough $965,120,267 $2,760 $0 $2,760 $0
Strasburg Township $4,508,049,956 $10,593,993 $476,176 $9,384,458 $733,359
Terre Hill Borough $352,866,296 $0 $0 $0 $0
Upper Leacock Township $12,221,244,032 $13,929,091 $590,392 $7,490,795 $5,847,905
Warwick Township $13,241,309,844 $8,294,472 $386,954 $6,261,833 $1,645,685
West Cocalico Township $3,405,206,014 $1,470,589 $230,091 $1,240,498 $0
West Donegal Township $7,574,423,332 $53,907 $39,353 $14,555 $0
West Earl Township $5,324,536,361 $29,169,637 $2,780,046 $16,815,291 $9,574,300
West Hempfield Township $10,809,249,135 $2,246,192 $436,752 $1,809,440 $0
West Lampeter Township $18,752,932,700 $15,261,818 $1,811,003 $11,484,557 $1,966,258
Lancaster County $427,554,965,900 $773,937,789 $48,879,345 $426,452,266 $298,606,178
Source: Hazus v6.1, Lancaster County 2023, 2024, RS Means 2024; FEMA 2016
Lancaster County Hazard Mitigation Plan 4-99
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\.I Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Single Business Non- Other

Family 2-4 Family RESGE Residential |Non-Residential Total
Jurisdiction T M | ™ T | M T | M |
Adamstown Borough 0 0
Akron Borough
Bart Township

Brecknock Township

Caernarvon Township

Christiana Borough

Clay Township

Colerain Township

Columbia Borough

Conestoga Township

Conoy Township

Denver Borough

Drumore Township

Earl Township

East Cocalico Township

East Donegal Township

East Drumore Township

East Earl Township

East Hempfield Township

East Lampeter Township

East Petersburg Borough

Eden Township
Elizabeth Township

Elizabethtown Borough

Ephrata Borough

Ephrata Township

Fulton Township
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f@x‘i Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
i, /

Single Business Non- Other

Family 2-4 Family RESGEGE Residential |Non-Residential Total

Jurisdiction T M T M T M T M T M T | M
Paradise Township 5 0 0 0 0 0 0 0 1 0 6 0
Penn Township 1 0 0 0 0 0 0 0 2 0 3 0
Pequea Township 2 0 0 0 0 0 0 0 0 0 2 0
Providence Township 0 0 0 0 0 0 0 0 0 0 0 0
Quarryville Borough 0 0 0 0 0 0 0 0 0 0 0 0
Rapho Township 3 0 0 0 0 0 0 0 0 0 3 0
Sadsbury Township 0 0 0 0 0 0 0 0 0 0 0 0
Salisbury Township 0 0 0 0 0 0 0 0 0 0 0 0
Strasburg Borough 0 0 0 0 0 0 0 0 0 0 0 0
Strasburg Township 1 0 0 0 0 0 0 0 11 0 12 0
Terre Hill Borough 0 0 0 0 0 0 0 0 0 0 0 0
Upper Leacock Township 4 0 0 0 0 0 0 0 1 0 5 0
Warwick Township 1 0 0 0 0 0 0 0 0 0 1 0
West Cocalico Township 1 0 0 0 0 0 0 0 0 0 1 0
West Donegal Township 0 0 0 0 0 0 0 0 0 0 0 0
West Earl Township 2 0 0 0 0 0 0 0 1 1 3 1
West Hempfield Township | 3 0 0 0 0 0 0 0 0 0 3 0
West Lampeter Township 7 1 2 0 0 0 0 0 1 0 10 1
Lancaster County 121 6 8 0 10 0 2 0 43 3 184 | 10

Source: FEMA 2023
Note: (T) = Total; (M) = Mitigated

Table 4-52. Total and Mitigated Severe Repetitive Loss Properties in Lancaster County by Occupancy
Type

Single Business Non- Other

Family 2-4 Family RESGEGE Residential |Non-Residential Total
M | T M M T M T M |

Jurisdiction

(e)

Adamstown Borough
Akron Borough
Bart Township

Brecknock Township

Caernarvon Township

Christiana Borough

Clay Township

Colerain Township

Columbia Borough

Conestoga Township

Conoy Township

Denver Borough

Drumore Township

Earl Township

East Cocalico Township
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|j'®'| Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
b /4

Single Business Non- Other

Family 2-4 Family RESGEGE Residential |Non-Residential Total
M | T M M T M T M |

Jurisdiction

S

East Drumore Township

East Earl Township

East Hempfield Township

East Lampeter Township

East Petersburg Borough

Eden Township
Elizabeth Township

Elizabethtown Borough

Ephrata Borough

Ephrata Township

Fulton Township

Lancaster City

Lancaster Township

Leacock Township

Lititz Borough

Little Britain Township
Manheim Borough

Manheim Township

Manor Township

Marietta Borough

Martic Township

Millersville Borough

Mount Joy Borough

Mount Joy Township

Mountville Borough
New Holland Borough

Paradise Township

Penn Township

Pequea Township

Providence Township

Quarryville Borough

Rapho Township

Sadsbury Township

Salisbury Township

Strasburg Borough

Strasburg Township
Terre Hill Borough
Upper Leacock Township

Warwick Township

West Cocalico Township

West Donegal Township
West Earl Township
West Hempfield Township
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Business Non- Other
2-4 Family RESGEGE Residential |Non-Residential Total

Jurisdiction M T M T M T
Lancaster County 19 2 2 0 2 0 1 0 11 1 35 3

Source: FEMA 2023
Note: (T) = Total; (M) = Mitigated

Table 4-53. Repetitive and Severe Loss Properties and NFIP Data in Lancaster County

‘ Total Number Total ‘ Total Total Number of RL |[Number of SRL
Jurisdiction of Policies Premium Claims Payments Properties Properties
Adamstown Borough 2 $1,099 1 $1,274 0 0
Akron Borough 2 $4,181 8 $170,759 1 0
Bart Township 0 $0 1 $390 0 0
Brecknock Township 5 $10,028 13 $125,569 2 0
Caernarvon Township 1 $526 5 $40,456 1 1
Christiana Borough 3 $11,419 14 $468,021 1 1
Clay Township 11 $11,298 4 $25,190 1 0
Colerain Township 3 $1,770 3 $9,337 1 0
Columbia Borough 8 $11,349 31 $329,997 2 0
Conestoga Township 7 $10,381 52 $343,436 5 3
Conoy Township 11 $8,481 17 $258,038 3 0
Denver Borough 17 $20,601 13 $246,066 0 0
Drumore Township 2 $5,204 12 $94,401 2 0
Earl Township 4 $2,849 8 $34,813 2 0
East Cocalico Township 17 $13,782 27 $481,378 2 0
East Donegal Township 9 $10,142 23 $683,215 3 0
East Drumore Township 2 $2,324 0 $0 0 0
East Earl Township 5 $3,251 0 $0 0 0
East Hempfield Township 38 $48,096 77 $909,199 4 0
East Lampeter Township 32 $56,960 66 $2,233,555 8 4
East Petersburg Borough 2 $862 3 $47,339 0 0
Eden Township 1 $946 3 $12,477 0 0
Elizabeth Township 4 $3,809 8 $407,818 2 0
Elizabethtown Borough 14 $18,196 21 $329,638 1 0
Ephrata Borough 45 $56,849 90 $2,636,195 7 1
Ephrata Township 16 $26,514 34 $1,033,447 5 1
Fulton Township 4 $2,359 4 $57,645 1 0
Lancaster City 84 $91,955 97 $1,304,743 2 1
Lancaster Township 26 $61,533 95 $1,478,394 12 6
Leacock Township 2 $8,091 26 $202,668 2 2
Lititz Borough 32 $83,792 58 $1,379,647 4 0
Little Britain Township 5 $6,373 3 $509 0
Manheim Borough 46 $64,749 145 $3,304,504 15 0
Manheim Township 59 $63,145 58 $664,666 3 1
Manor Township 29 $29,761 103 $1,481,023 12 1
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Marietta Borough 47 $70,682 154 $2,911,140 18 0
Martic Township 4 $2,738 36 $431,027 10 0
Millersville Borough 3 $1,518 0 $0 0 0
Mount Joy Borough 10 $6,103 16 $453,640 2 0
Mount Joy Township 8 $4,477 9 $274,873 1 0
Mountyville Borough 0 $0 0 $0 0 0
New Holland Borough 0 $0 0 $0 0 0
Paradise Township 5 $15,888 39 $253,255 6 1

Penn Township 13 $29,852 19 $1,171,681 1 0
Pequea Township 4 $2,684 16 $186,027 4 1

Providence Township 7 $5,623 4 $2,733 0 0
Quarryville Borough 3 $2,100 3 $3,418 0 0
Rapho Township 16 $17,857 22 $368,936 3 0
Sadsbury Township 1 $683 2 $5,185 0 0
Salisbury Township 0 $0 0 $0 0 0
Strasburg Borough 0 $0 0 $0 0 0
Strasburg Township 4 $8,436 157 $1,607,876 12 5

Terre Hill Borough 0 $0 0 $0 0 0
Upper Leacock Township 10 $8,447 16 $156,623 5 1

Warwick Township 14 $9,459 18 $189,339 1 0
West Cocalico Township 12 $15,717 15 $187,930 1 0
West Donegal Township 7 $5,299 3 $49,090 0 0
West Earl Township 16 $19,736 30 $392,413 3 1

West Hempfield Township 14 $19,355 25 $230,540 3 0
West Lampeter Township 17 $11,656 92 $559,621 10 4
Lancaster County 763 $1,010,985 1,799 $30,231,153.57 184 35

Source: FEMA 2023

Community Lifelines and Other Critical Facilities

Critical services during and after a flood event may not be available if community lifelines and other critical
facilities are directly impacted. Flood impacts can lead to isolation caused by roads and bridges being washed
out or blocked by water or debris, health problems caused by water and sewer systems that are flooded or backed
up, drinking water contamination caused by floodwaters carrying pollutants to water supplies, and localized
urban flooding caused by culverts blocked with debris.

Oversaturated soils from periods of heavy rain and flooding may cause utility poles to tip over or fall completely,
interrupting the power grid for a large area, especially if a transformer is impacted. Flooded buildings may have
their utilities disrupted if the service panel, generator, meter, etc. are not elevated above the flood protection
level. Floods can have harmful effects on the water supply (Andrew 2021):

e  Water Supply Contamination—Floodwater can contaminate private drinking water sources, such
as wells and springs. Floodwater picks up debris, increasing the number of bacteria, sewage, and
other industrial waste and chemicals into the water source. Excess water also makes it more difficult
for water treatment plants to treat the water effectively. Contamination at any step of the water flow
process puts consumers at risk of toxins that could result in serious harm, such as wound infections,
skin rashes, gastrointestinal illnesses, and tetanus. In extreme cases, death may occur.
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e Disruption to Clean Drinking and Cooking Water—In the event of only having access to
contaminated water, consumers are unable to cook or clean in their home until the water is certified
as safe. Depending on the severity of the flood and the storm, this could take days, weeks, months
and in some cases even years. Without access to clean drinking and cooking water, consumers
ultimately become reliant on bottled water. In impoverished communities, those affected may not
have the economic means to stock up on bottled water. Moreover, in a flood, retail locations are
often inaccessible and/or low on water supply.

Table 4-54 summarizes community lifelines and other critical facilities located within the flood hazard areas:
311 within the 1 percent annual chance flood hazard area and 422 within the 0.2 percent annual chance flood
hazard area.

Table 4-54. Lifeline Facility Exposure to the Flood Hazard

Number of Lifelines Located in Number of Lifelines Located in

Number of the 1 percent Annual Chance the 0.2 percent Annual Chance
FEMA Lifeline Category Lifelines Flood Event Hazard Area Flood Event Hazard Area
Communications 149 5 5
Energy 70 2 6
Food, Hydration, Shelter 12 0 0
Hazardous Materials 731 39 56
Health and Medical 1,147 8 26
Safety and Security 1,340 40 49
Transportation 44 30 30
Water Systems 449 55 69
Other Critical Facilities 2,534 132 181
Total 6,476 311 422
Source: Lancaster County 2008, 2019, 2023; HIFLD 2022, 2023; National Park Service; National Register of Historic Places,
FEMA 2016
Economy

Economic impacts of flooding include general building stock damage, agricultural losses, business interruption,
and impacts on tourism and tax base. In areas that are directly flooded, renovations of commercial and industrial
buildings may be necessary, disrupting associated services. Damage to general building stock can be quantified
by use of Hazus as discussed above. Other economic components such as loss of facility use, functional
downtime, and social economic factors are less able to be measured with a high degree of certainty.

The 2022 USDA Agricultural Census showed that Lancaster County had 19 percent of Pennsylvania’s
agricultural sales—3$1.8 million including livestock, poultry, and products. Roughly $270,000 was spent in
Lancaster County on repairs, supplies, and maintenance costs for farm production expenses, a 27 percent increase
from 2017. It can be anticipated that following a flood event, the cost for supplies to repair and maintain
equipment will increase (USDA 2022).

Debris management may also be a large expense after a flood event. Hazus estimates the amount of debris
generated from a 1 percent annual chance flood event. The model breaks down debris into three categories
because of the different types of equipment needed to handle debris:

e Finishes (dry wall, insulation, etc.)
e  Structural (wood, brick, etc.)
e Foundations (concrete slab and block, rebar, etc.).

Lancaster County Hazard Mitigation Plan 4-105
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Table 4-55 summarizes the debris Hazus estimates from a 1 percent annual chance flood event. This table only
estimates structural debris generated by flooding and does not include non-structural debris or additional
potential damage and debris possibly generated by wind that may be associated with a flood event or storm that
causes flooding. Overall, Hazus estimates about 58,000 tons of debris.

Table 4-55. Estimated Debris Generated from the 1 Percent Annual Chance Flood Event

1 percent Annual Chance Flood Event ‘

Jurisdiction Total (tons) | Finish (tons) | Structure (tons) | Foundation (tons)
Adamstown Borough 9.5 7.7 1.1 0.7
Akron Borough 8.3 5.8 1.5 1.0
Bart Township 15.7 13.8 1.1 0.9
Brecknock Township 31.6 27.2 2.6 1.8
Caernarvon Township 11.8 11.6 <0.1 0.1
Christiana Borough 71.1 69.1 1.2 0.8
Clay Township 22.4 21.0 0.7 0.7
Colerain Township 6.0 54 0.3 0.3
Columbia Borough 308.9 178.5 71.9 58.5
Conestoga Township 115.9 43.7 39.2 33.1
Conoy Township 91.9 41.1 28.3 22.5
Denver Borough 137.5 134.4 1.9 1.2
Drumore Township 11.7 3.7 4.1 3.9
Earl Township 25.4 23.5 1.1 0.8
East Cocalico Township 106.4 72.3 20.2 13.9
East Donegal Township 75.9 39.9 21.0 15.0
East Drumore Township 1.9 1.8 <0.1 0.1
East Earl Township 124.1 118.6 2.5 3.0
East Hempfield Township 434.9 233.5 138.7 62.7
East Lampeter Township 44,892 .4 1,910.3 24,540.9 18,441.2
East Petersburg Borough 1.7 1.7 0.0 0.0
Eden Township 2.2 1.8 0.3 0.2
Elizabeth Township 2.8 1.9 0.2 0.6
Elizabethtown Borough 131.8 131.6 0.1 0.1
Ephrata Borough 938.0 860.7 42.8 34.6
Ephrata Township 169.0 122.9 26.9 19.2
Fulton Township 2.0 1.9 <0.1 0.1
Lancaster City 1,866.4 675.2 655.8 5354
Lancaster Township 969.5 381.5 330.9 257.2
Leacock Township 74.0 64.7 53 3.9
Lititz Borough 272.5 272.4 <0.1 <0.1
Little Britain Township 28.7 5.7 13.1 9.9
Manheim Borough 725.2 680.2 19.8 25.3
Manheim Township 820.4 283.9 286.9 249.6
Manor Township 592.6 268.4 187.6 136.5
Marietta Borough 1,480.7 1,025.9 239.8 215.0
Martic Township 113.3 37.4 44.1 31.9
Millersville Borough 2.6 2.6 0.0 0.0
Mount Joy Borough 91.1 68.4 13.0 9.8
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1 percent Annual Chance Flood Event ‘

Jurisdiction Total (tons) | Finish (tons) | Structure (tons) | Foundation (tons)
Mount Joy Township 13.0 11.8 0.5 0.7
Mountyville Borough 1.3 1.3 0.0 0.0
New Holland Borough 0.0 0.0 0.0 0.0
Paradise Township 214.2 148.8 38.0 27.4
Penn Township 52.4 46.8 2.8 2.8
Pequea Township 55.8 29.2 15.3 11.3
Providence Township 65.3 27.1 22.2 16.1
Quarryville Borough 124.0 70.0 32.1 21.9
Rapho Township 281.6 78.2 119.2 84.2
Sadsbury Township 0.5 0.5 0.0 0.0
Salisbury Township 11.8 11.5 0.1 0.2
Strasburg Borough 0.1 0.1 0.0 0.0
Strasburg Township 122.9 59.2 36.2 27.5
Terre Hill Borough 0.0 0.0 0.0 0.0
Upper Leacock Township 404.9 61.2 196.7 147.0
Warwick Township 173.3 31.5 80.8 61.0
West Cocalico Township 26.4 25.8 0.2 0.4
West Donegal Township 12.9 12.7 0.1 0.1
West Earl Township 911.0 256.6 377.8 276.6
West Hempfield Township 90.4 29.5 35.1 25.8
West Lampeter Township 418.7 142.8 162.1 113.7
Lancaster County 57,768.1 8,896.2 27,863.9 21,007.9

Source: Hazus v6.1, Lancaster County 2023, 2024; FEMA 2016

Environment

The environmental impacts of a flood can include significant water quality and debris disposal issues.
Floodwaters can back up sanitary sewer systems and inundate wastewater treatment plants, causing raw sewage
to contaminate the flooded waterway. The contents of unsecured containers of oil, fertilizers, pesticides, and
other chemicals get added to floodwaters. Hazardous materials may be released and distributed widely across
the floodplain. After floodwaters subside, contaminated and flood-damaged building materials and contents must
be properly disposed of. Contaminated sediment must be removed from buildings, yards, and properties. In
addition, severe erosion is likely; such erosion can negatively impact local ecosystems. Severe flooding will
affect natural areas and can ultimately be disruptive to species that reside in them.

Future Changes That May Impact Vulnerability

Projected Development

Flood events may increase in frequency or severity as land use changes, more structures are built, and impervious
surfaces expand. As discussed in Section 4.4.4, areas targeted for future growth and development have been
identified across Lancaster County. Any areas of growth could be impacted by a flood event if the structures are
located within the flood hazard area and mitigation measures are not considered. Therefore, it is the intention of
the county and all participating municipalities to discourage development in flood hazard areas or to encourage
higher regulatory standards at the local level.

In accordance with the 1978 Pennsylvania Stormwater Management Act (Act 167), counties are required to
prepare stormwater management plans on a watershed-by-watershed basis that provide for improved
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management of stormwater impacts associated with development of land. In 2013, Lancaster County developed
and implemented “Blueprints—An Integrated Water Resources Plan for Lancaster County,” which is the water
resource element to the County’s Comprehensive Plan that promotes watershed-based planning and
management. The plan also serves as the County’s stormwater management plan in accordance with Act 167.
The main five goals of the plan are as follows:

e Provide water, sewer, and stormwater infrastructure to accommodate 85 percent of future growth
in urban growth areas

e Deliver essential infrastructure services to both urban and rural settlements in a cost-effective
manner.

e Reduce the number of miles of impaired streams.
Institutionalize integrated water resources management in Lancaster County.

o Increase the use of green infrastructure in water resources management.

The Lancaster County Planning Department, in collaboration with the Lancaster Clean Water Partners, Lancaster
County Conservation District, and consultants HRG and LandStudies, is working on updating their plan,
Lancaster County Act 167 Stormwater Management Plan, phase two of the initial planning process is taking
place January 2025. The Lancaster County Planning Department,

Projected Changes in Population

As more people move into flood zones, an increased amount of the population will be vulnerable to flood
hazards. Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will
increase by about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The
Pennsylvania Department of Environmental Protection estimates that the population of the county will grow by
about 90,000 by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Flood extents for the 1 percent and 0.2 percent annual chance flood event will continue to evolve alongside
natural occurrences such as climate change. The May 2021 Pennsylvania Climate Impact Assessment indicated
that Pennsylvania is very likely to undergo increased temperatures and precipitation in the 21st century. An
increase in variability of temperature and precipitation may lead to increased frequency and/or severity of storm
events. Summer floods and general stream flow variability are projected to increase because of increased
variability in precipitation.

Even with the anticipated increase in winter precipitation as rain rather than snow, increased winter temperatures
and a reduced snowpack may decrease rain-on-snow events and thus major flooding events in Pennsylvania.
This conclusion, however, remains speculative until further studies can validate it. Future improvements in
modeling smaller-scale climatic processes are expected and will lead to improved understanding of how the
changing climate will alter temperature, precipitation, storms, and flood events in Pennsylvania (Commonwealth
of Pennsylvania 2021).

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Since the 2019 analysis, population statistics have been updated using the 2022 5-Year American Community
Survey estimates. The general building stock inventory was updated to set replacement cost value for each
building based on RSMeans 2024 building valuations. An updated critical facility dataset was provided by the
county.

Lancaster County will work to update building and critical facility inventories to develop more precise modeling
of flood impacts in future updates.
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam

Colerain Township

East.

Colerain (T)
6 AM Transmission Tower § roC @  Lift Suation @) Raitroad scation (@) el
@) Airport @ Educationsl Facilicy Municipal Building g Tmm— L;::;(Enthnnual Chance
Broadcasting Center () Electric Substtion [ wursing Home (@ School Administration gil'f:'“”“‘""‘ﬂ' Chance
[ele]
Pharacy
G 2us station (1) M Transmission Tower L 4 (@) Secondary Education Facility emmms Interstate Roure
€3 Police Station
& Child Care Center © Fire Statien @) Shekeer == US Route
: Folling Locati
) g?mmummﬂf’": Government Building . Orllg ocauen ' Tier 11 Facility == State Route
ST ROl Post-Secondary Education 3
—F Railroad
) @ Hama Faciity (&) Urgent Care
€ Covereq Brigge o 0 bl @ e . ] County Boundary $
lealthcare Facilicy ower Plant tewater Facility
@ o [ Municipal Boundary 0 035 07 1.4
Historic Site i i ili Wastewater Pum) i
e Detention Center @ @ Erimary bducation Faclly @ R -SurroundmgMunic\pahty Miles
’ Wastewater/Water .
* Drug and Aleohol Treatment Hesicl @ Private Schaol Teatrnen Pt -~ Waterbody Sources: Lancaster County 2008, 2019,2023;
- PASDA. 2024; HIFLD 2022, 2023; National Park
A = FUbHE emth Disprtnsng @ Waterfachloy Service, National Register of Historic Places
@8 Library W Water Pump Nate: (B) - Borough, (C) - City, {T) - Town

Lancaster County Hazard Mitigation Plan 4-116
Tb July 2025




Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Martic Township

Manor: (T)

Conestoga (T).

()

STOMPRD

i
{ e CLEARWEW/
, 1 %

Drumore|

Drumore (T)),

=
)
3
[al
=
A

() AMTransmissionTower @ EOC @ Uit saton @) Raitroad scation () wel
@) Airport @ Educationsl Facilicy Municipal Building g Tmm— LI-::;(EH( Annual Chance
Broadcasting Center () Electric Substtion [ wursing Home (@ School Administration gﬁﬁmﬂ#nnuﬂ Chance
Pharacy
G 2us station AT Toner @ 4 (@) Secondary Education Facility emmms Interstate Roure
Police Stati
. Child Care Center 0 Fire Station o olice stanen . Shelter === US Route
! Palling Locati
g?’“mummﬂf’": Government Building . Orllg ocauen ' Tier 11 Facility == State Route
elecommunications Post-Secondary Education 3
@ Covered Bridge . Hazmag Facility @ Urgant Care —F Sl
County Bound
Healthcare Facili Power Plant AW Pl ] couny Bouncary
& oam & & [ Municipal Boundary 0 045 09 1.8
Historic Site i i ili Wastewater Pum| il
e Detention Center @ @ Erimary bducation Faclly @ R - Surrounding Municipality Miles
‘ Wastewater/Water -

jf? Drug and Alcohol Treatment Hesplet @ Privace Schadl Treatment Plant © Waterbody Sources: Lancaster County 2008, 2019,2023;

- PASDA 2024; HIFLD 2022, 2033; National Park
A = FUbHE emth Disprtnsng @ Waterfachloy Service, National Register of Historic Places

@8 Library W Water Pump Nate: (B) - Borough, (C) - City, {T) - Town

Lancaster County Hazard Mitigation Plan 4-145
Tb July 2025




Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.7. Risk Assessment: Flood, Flash Flood, Ice Jam
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Section 4.3.8. Risk Assessment: Hailstorm

4.3.8 Hailstorm

Hazard Description

Hail precipitation is often produced at the front of a severe thunderstorm system or in conjunction with a tornado
event when ice crystals form within a low-pressure front as warm air rises into the upper atmosphere and is
cooled (NOAA NSSL, 2022a). Frozen droplets gradually accumulate on the ice crystals until, having developed
sufficient weight, they fall as precipitation in the form of balls or irregularly shaped masses of ice. Figure 4-13
illustrates the process of hail formulation. Hailstorms can cause significant damage to crops, livestock and
property, depending on the size, duration, and intensity of hail precipitation.

Figure 4-13. Hail Formation

Hail-producing

thunderstorm SR motlon—3y

.. '*Hfge hail

L

Source: Encyclopedia Brittanica 2011

Hail can be produced during many different types of storms. Typically, hail occurs with thunderstorms. The
higher the temperatures at the earth’s surface, the greater the strength of the updrafts, and the greater the amount
of time the hailstones are suspended, giving them more time to increase in size. A hailstorm event is defined as
a storm with hail that is 0.75 inch or greater in diameter.

Damage to crops and vehicles is typically the most significant impact of hailstorms. Hail causes over $1 billion
in crop and property damage, on average, each year in the United States (Associated Press 2024). Damage
depends on the size, duration, and intensity of hail precipitation. Only the very largest hail stones pose serious
risk to people who are exposed. Automobiles and aircraft are particularly susceptible to damage. Individuals
who do not seek shelter could face serious injury.

Location and Extent

Hail most often occurs in the United States, where the topography and geography are suitable for strong
thunderstorm events (Purdue MRCC n.d.). Figure 4-14 shows the annual probability of hailstorms in the United
States. There is no meaningful variation in hailstorm probability across Lancaster County.
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Figure 4-14. Annual Probability of Hailstorms in the United States
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Source: NOAA Storm Prediction Center 2011
Note: The black oval indicates the approximate location of Lancaster County.

Range of Magnitude

Hail can vary from less than an inch to several inches in diameter. During most hailstorms, hail is produced in a
variety of sizes. The size of hail is estimated by comparing it with familiar objects. Table 4-56 shows various
sizes of hail compared to real-world objects.

Table 4-56. Hail Size

BB <0.25 <24
Pea 0.25 24
Marble 0.50 35
Dime 0.70 38
Penny 0.75 40
Nickel 0.38 46
Quarter 1.0 49
Half-dollar 1.25 54
Walnut 1.5 60
Golf Ball 1.75 64
Hen Egg 2.0 69
Tennis Ball 2.5 77
Baseball 2.75 81
Teacup 3.0 84
Grapefruit 4.0 98
Softball 4.5 103
Source: NWS n.d.
1E Lancaster County Hazard Mitigation Plan 4-170
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Lancaster County has experienced hail ranging from 0.75 to 2.75 inches in diameter. No deaths or injuries due
to hail have been recorded in the County. Lancaster County’s worst hailstorm occurred on April 9, 1980, when
thunderstorms produced golf-ball- to baseball-sized hail across Central and Eastern Pennsylvania. According to
the Pennsylvania HMP, Lancaster County is not significantly impacted by hailstorm hazards (PEMA 2023).

Based on reports from the National Center for Environmental Information and Lancaster County residents, the
worst-case scenario for a hailstorm would be a storm that dropped baseball-sized hail (the largest observed in
the County) throughout the County. This would cause widespread damage to property and crops.

Past Occurrence

Hailstorms occur as a routine part of severe weather in Lancaster County, with a few minor incidents each year.
About 96 percent of hailstorm events in Pennsylvania have occurred from April through September, and
87 percent occurred between noon and 9:00 p.m. (PEMA 2023). These times are consistent with historical
hailstorm reports from Lancaster County.

The NOAA-NCEI Storm Events database indicates that 188 hailstorm events were recorded in Lancaster County
from 1950 to 2024. Figure 4-15 displays the number of recorded hailstorm events by location and magnitude
between 1955 and 2022. Table 4-57 includes the 19 hail events in Lancaster County since the last plan (from
2018 to 2024).

Figure 4-15. Hail Events in Pennsylvania (1950-2016)
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’ Maximum Hail ‘ ’ ‘ Property
Location Size (inches) Deaths Injuries DEWETSS

May 19, 2019 County-Wide 1 0 0 0 0
May 19, 2019 County-Wide 1.25 0 0 0 0
May 19, 2019 County-Wide 1 0 0 0 0
May 28,2019 County-Wide 0.88 0 0 0 0
May 28, 2019 County-Wide 1.5 0 0 0 0
May 28, 2019 County-Wide 1 0 0 0 0
June 2, 2019 County-Wide 1 0 0 0 0
June 29, 2019 County-Wide 0.75 0 0 0 0
July 6, 2020 County-Wide 1.5 0 0 0 0
July 6, 2020 County-Wide 0.75 0 0 0 0
May 26, 2021 County-Wide 0.88 0 0 0 0
July 17, 2021 County-Wide 1 0 0 0 0
May 20, 2022 County-Wide 1 0 0 0 0
June 16, 2022 County-Wide 1 0 0 0 0
July 1, 2022 County-Wide 1 0 0 0 0
July 2, 2022 County-Wide 1.5 0 0 0 0
July 2, 2022 County-Wide 1 0 0 0 0
July 2, 2022 County-Wide 1 0 0 0 0
June 26, 2023 County-Wide 1 0 0 0 0

Source: NOAA NCEI 2024

Of the 40 public survey responses received for this HMP update, 29 (72 percent) indicated that they are
concerned, very concerned, or extremely concerned about severe storms, including hail events. Specific
comments include the following:

e [ have had hail and wind damage to my roof and siding. I have had flooding in my home as well.
Typically, these have occurred during the warmer months.

e Basement flooding due to high ground water levels. Hail damage to roof.
Hail damage about 10 years ago.

Neither Lancaster County nor the Commonwealth of Pennsylvania has ever been included in a federal disaster
declaration because of a hail event.

Future Occurrence

The past occurrences described above indicate that hailstorm events in Lancaster County have a 100 percent
chance of occurring in any given year, as shown in Table 4-58. The future occurrence of hailstorms in the County
is considered likely due to past historical events recorded.

Table 4-58. Lancaster County Hailstorm Future Occurrence

Number of Occurrences Between 1950 and Percent Chance of Occurrence in Any Given

Hazard Type 2024 Year
Hailstorm 188 100%
Source: NOAA NCEI 2024

.“: Lancaster County Hazard Mitigation Plan 4-172
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Vulnerability Assessment

The entire county has been identified as the hazard area for hailstorms. Therefore, all assets in Lancaster County
(population, structures, critical facilities, and lifelines) are vulnerable.

Life, Health, and Safety

General Population

The entire population of the County is considered exposed to the hail hazard, as the storm cells that produce this
hazard can develop over any part of the region. The area of damage caused by these storms is relatively small
because a single storm does not cause widespread devastation but may cause damage within a focused area.

People outdoors (for example, pursuing recreational activities and farming) are considered most vulnerable to
the hazard because they ordinarily receive little to no warning, and shelter may not be available to them. Moving
to a lower-risk location decreases a person’s vulnerability.

Socially Vulnerable Populations

Some populations may experience exacerbated impacts from a hailstorm and prolonged recovery if/when
impacted. This is due to many factors, including their physical and financial ability to react or respond during a
hazard. Of the population exposed, the most vulnerable include the economically disadvantaged and the
population over 65, of which there are 104,082 persons over the age of 65 in Lancaster County. Economically
disadvantaged populations may be more vulnerable because they lack financial resources to recover from harm
or damage caused by a hailstorm. The population over 65 is more vulnerable because they are more likely to
need medical attention that may not be available due to isolation during an extreme storm with hail. For more
information on socially vulnerable populations in Lancaster County, refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population over 65 (10,059), and Lancaster City
has the highest population of people under 5 (3,944), non-English speaking persons (4,326), people with
disabilities (8,935), and the people living in poverty (10,197). For more information on socially vulnerable
populations in Lancaster County, refer to Section 2.3.2.

Table 4-59. Socially Vulnerable Lancaster County Populations

Persons Over | Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 193 33 112 236
Akron Borough 792 395 121 503 376
Bart Township 380 350 180 317 148
Brecknock Township 1,077 609 33 441 203
Caernarvon Township 792 338 129 492 361
Christiana Borough 226 67 7 146 89
Clay Township 1,203 457 105 531 369
Colerain Township 607 443 281 283 704
Columbia Borough 2,176 344 255 1,943 1,646
Conestoga Township 690 111 0 510 239
Conoy Township 505 241 0 465 244
Denver Borough 616 208 113 325 255
Drumore Township 329 174 136 279 188
Earl Township 1,842 650 216 711 710
East Cocalico Township 2,028 397 232 1,127 549
East Donegal Township 1,297 626 25 775 307
.n: Lancaster County Hazard Mitigation Plan 4-173
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Persons Over | Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
East Drumore Township 994 279 0 469 289
East Earl Township 1,439 384 286 654 234
East Hempfield Township 6,926 895 451 2,705 798
East Lampeter Township 2,836 1,378 815 1,932 1,586
East Petersburg Borough 975 156 0 625 309
Eden Township 284 259 28 140 97
Elizabeth Township 868 273 0 251 184
Elizabethtown Borough 1,834 531 495 1,586 812
Ephrata Borough 2,400 929 1,155 2,328 1,269
Ephrata Township 2,066 452 407 1,138 552
Fulton Township 459 433 126 276 239
Lancaster City 5,386 3,944 4,326 8,935 10,197
Lancaster Township 4,111 1,387 964 1,856 1,633
Leacock Township 844 422 162 323 338
Lititz Borough 2,418 565 95 953 342
Little Britain Township 863 315 263 494 397
Manheim Borough 571 517 36 666 558
Manheim Township 10,059 2,282 732 4,849 2,407
Manor Township 4,135 1,255 1,400 2,590 2,123
Marietta Borough 708 176 0 435 336
Martic Township 736 526 25 630 347
Millersville Borough 1,031 144 49 874 1,809
Mount Joy Borough 1,525 441 170 1,133 894
Mount Joy Township 1,571 702 90 956 460
Mountville Borough 792 158 0 320 313
New Holland Borough 1,152 366 46 654 323
Paradise Township 713 487 79 583 482
Penn Township 2,413 537 67 777 424
Pequea Township 997 358 0 526 249
Providence Township 1,552 332 56 957 695
Quarryville Borough 444 194 0 370 476
Rapho Township 2,855 608 0 1,342 378
Sadsbury Township 446 450 54 313 379
Salisbury Township 1,177 1,091 384 845 665
Strasburg Borough 821 177 0 311 192
Strasburg Township 741 521 0 287 371
Terre Hill Borough 145 102 0 140 119
Upper Leacock Township 1,358 615 590 894 718
Warwick Township 3,917 922 196 1,591 1,066
West Cocalico Township 1,009 825 51 557 620
West Donegal Township 3,367 346 0 1,265 546
West Earl Township 1,685 771 234 618 299
West Hempfield Township 3,293 960 570 2,214 496
West Lampeter Township 5,356 641 100 2,073 550
Lancaster County 104,082 34,709 16,368 62,395 44,195
.“: Lancaster County Hazard Mitigation Plan 4-174
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Source: U.S. Census Bureau 2022 ACS Vulnerable Population Totals

General Building Stock

All buildings in the county are equally exposed to the hailstorm hazard, but hailstorms primarily affect
agricultural products. The facilities most vulnerable to hailstorm threats are food- and agriculture-related
producers and manufacturers. These facilities are present within both urban and rural areas and would be directly
or indirectly affected by a hailstorm event.

Community Lifelines and Other Critical Facilities

Full functionality of community lifelines and other critical facilities, such as police, fire, and medical services,
is essential for any emergency response during and after a hailstorm event. These critical facilities are largely
constructed of concrete and masonry; therefore, these should undergo only minimal structural damage from a
hailstorm event. Because power interruption can occur, backup power is recommended for community lifelines
and other critical facilities.

Economy

Lancaster County has not experienced historical hailstorm property damage or significant crop damage ($0 in
property damage claims per NOAA-NCEI records). However, given the unpredictability of hailstorms,
significant property and crop damage is possible during any hailstorm event. Hail can cause serious damage to
automobiles, aircraft, skylights, livestock, and crops. Areas of the County with large amounts of farmland and
high agricultural yields are more likely to be affected by hailstorm hazards.

Jurisdictional loss estimation is based on the potential for lost agricultural revenues throughout the county. The
USDA Census of Agriculture enumerates farmland acreage by county, as well as the annual market value of all
agricultural products sold by county. If the county were to lose its agricultural yield because of hail, total losses
could amount to nearly $1.9 billion in sales of crops. Livestock, poultry, and associated products have a potential
loss value of nearly $1.5 billion (USDA 2022). Table 4-60 displays the agricultural lands in the county, by
jurisdiction.

Table 4-60. Agricultural Land Area (Acres) in Lancaster County, by Jurisdiction

Jurisdiction Total Agricultural Lands (acres) % of County Total Agricultural Lands
Adamstown Borough 70.4 <0.1%

Akron Borough 57.4 <0.1%

Bart Township 8,127.8 2.4%

Brecknock Township 6,527.2 1.9%

Caernarvon Township 7,839.5 2.3%

Christiana Borough 62.1 <0.1%

Clay Township 7,085.6 2.1%

Colerain Township 12,567.6 3.7%

Columbia Borough 111.5 <0.1%

Conestoga Township 3,472.6 1.0%

Conoy Township 5,400.6 1.6%

Denver Borough 100.0 <0.1%

Drumore Township 9,265.4 2.7%

Earl Township 10,380.0 3.0%

East Cocalico Township 4,529.0 1.3%

East Donegal Township 10,162.6 3.0%

East Drumore Township 10,938.7 3.2%

.n: Lancaster County Hazard Mitigation Plan 4-175
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East Earl Township 9,085.1 2.7%
East Hempfield Township 4,944.7 1.4%
East Lampeter Township 6,712.0 2.0%
East Petersburg Borough 83.7 <0.1%
Eden Township 5,379.1 1.6%
Elizabeth Township 4,572.1 1.3%
Elizabethtown Borough 86.3 <0.1%
Ephrata Borough 110.7 <0.1%
Ephrata Township 6,372.2 1.9%
Fulton Township 10,775.4 3.2%
Lancaster City 47.8 <0.1%
Lancaster Township 453.8 0.1%
Leacock Township 11,107.7 3.3%
Lititz Borough 78.3 <0.1%
Little Britain Township 11,953.7 3.5%
Manheim Borough 82.3 <0.1%
Manheim Township 4,262.7 1.2%
Manor Township 15,315.5 4.5%
Marietta Borough 24.6 <0.1%
Martic Township 6,627.8 1.9%
Millersville Borough 109.3 <0.1%
Mount Joy Borough 164.9 <0.1%
Mount Joy Township 10,640.5 3.1%
Mountyville Borough 80.4 <0.1%
New Holland Borough 144.3 <0.1%
Paradise Township 7,371.2 2.2%
Penn Township 11,017.6 3.2%
Pequea Township 4,926.9 1.4%
Providence Township 6,438.6 1.9%
Quarryville Borough 188.9 0.1%
Rapho Township 21,966.7 6.4%
Sadsbury Township 8,634.2 2.5%
Salisbury Township 18,039.4 5.3%
Strasburg Borough 115.8 <0.1%
Strasburg Township 9,019.5 2.6%
Terre Hill Borough 53.4 <0.1%
Upper Leacock Township 8,536.4 2.5%
Warwick Township 6,995.5 2.0%
West Cocalico Township 7,954.6 2.3%
West Donegal Township 5,169.7 1.5%
West Earl Township 8,222.1 2.4%
West Hempfield Township 5,438.3 1.6%
West Lampeter Township 5,545.1 1.6%
Lancaster County 341,546.7 100.0%

Source: USGS/NLCD 2021

July 2025

.“: Lancaster County Hazard Mitigation Plan

4-176



|j'®'| Section 4.3.8. Risk Assessment: Hailstorm
A\ o,

Environment

Damage to trees, shrubbery, and other vegetation may occur during hailstorm events through defoliation. Unless
there are compounding stresses, natural vegetation can typically recover over time following the event (PEMA
2023).

Future Changes That May Impact Vulnerability

Projected Development

Areas targeted for potential future growth and development within the next 5 to 10 years have been identified
across Lancaster County and are further. All new developments will be exposed to the hailstorm hazard.

Projected Changes in Population

The risk that hailstorms pose to people will increase with any increase in the county’s population. Projections
by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by about 30,000
by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania Department of
Environmental Protection estimates that the population of the county will grow by about 90,000 by 2040—a
16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Climate change could alter the prevalence and severity of extreme weather events such as hailstorms. The June
2009 Pennsylvania Climate Impact Assessment indicates the likelihood that Pennsylvania will undergo increased
temperatures in the 21st century. An increase in variability of temperature and precipitation may well lead to
increased frequency and severity of hailstorm events. Future improvements in modeling smaller-scale climatic
processes such as thunderstorms and associated hailstorms can be expected and will lead to improved
understanding of the ways in which the changing climate will alter storms, such as hailstorm events, in
Pennsylvania (PEMA 2021).

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Since the 2019 analysis, population statistics have been updated using the 2022 5-Year American Community
Survey estimates. The general building stock inventory was updated to set replacement cost value for each
building based on RSMeans 2024 building valuations. An updated critical facility dataset was provided by the
county. Collection of additional information and actual loss data specific to the plan participants will further
enhance the vulnerability assessment for this hazard.

.n: Lancaster County Hazard Mitigation Plan 4-177
July 2025




".®.' Section 4.3.9. Risk Assessment: Invasive Species

4.3.9 Invasive Species

Hazard Description

An invasive species is a species that is not indigenous to the ecosystem under consideration and whose
introduction causes or is likely to cause economic, environmental, or human harm. These species can be any
type of organism: amphibian, plant, fish, invertebrate, mammal, bird, disease, or pathogen. The magnitude of an
invasive species threat is generally amplified when the ecosystem or host species is already stressed, such as in
times of drought or after a wildfire, as the already weakened state of the native ecosystem causes it to succumb
to an infestation more easily (PEMA 2023).

The Pennsylvania Governor’s Invasive Species Council has identified over 300 species that could significantly
threaten the natural environment in Pennsylvania (PDA n.d.) These species are largely introduced by the actions
of humans. Common pathways for invasive species include unintentional release, the movement of goods and
equipment that may unknowingly harbor species, smuggling, emptying ship ballast water, hull fouling, and
escape from cultivation (PDA n.d.). Invasive species threats are generally categorized as follows:

e Aquatic invasive species are non-native viruses, invertebrates, fish, and aquatic plants that threaten
the diversity or abundance of native species; the ecological stability of infested waters; human
health and safety; or commercial, agriculture, aquaculture, or recreational activities dependent on
such waters (FWS 2021).

e Terrestrial invasive species are non-native arthropods, vascular plants, higher vertebrates, or
pathogens that complete their life cycle on land instead of water and whose introduction causes or
is likely to cause economic or environmental harm or harm to human health (USDA n.d.).

Lancaster County officials and municipal leaders have identified plants, insects, and diseases that have caused,
or have potential to cause, significant damage to the county’s natural landscape and agricultural economy
through defoliation and mortality, or out-competition for vital resources. The sections below describe species of
local concern that are considered for this risk assessment.

Emerald Ash Borer

The emerald ash borer was detected in 2007 in Butler and Allegheny Counties. It is an invasive pest from
Southeast Asia that kills all types of ash trees (genus Fraxinus) in North America. It has caused massive
devastation and prompted the USDA to form a national program for surveying, outreach, and management
(USDA n.d.). As a result of federal and state mitigation efforts, Pennsylvania lifted all quarantines in the
commonwealth in 2011, and the USDA has rescinded its federal quarantine. Although the commonwealth’s
quarantine is no longer in effect, it is still possible for the emerald ash borer to impact Pennsylvania.

Spotted Lanternfly

The spotted lanternfly was first observed in Berks County in 2014. Since then, the pests have been found in
about 38 Pennsylvania counties, including Lancaster County, with an additional six counties being added in 2023
(PDA n.d.). The spotted lanternfly (adult and juvenile) sucks sap from stems and branches from under the bark.
When it is done feeding, the sap continues to ooze from the tree and attract other insects. This liquid then
promotes mold. All these factors will damage a tree (USDA n.d.). A recent economic impact study estimates
Pennsylvania could lose more than $324 million annually and 2,800 jobs (PDA 2019). Because of the detrimental
effects this insect has on Pennsylvania’s ecosystem and economy, the Department of Agriculture has set up a
hotline to report spotted lanternfly sightings.

Invasive Plants

Many invasive plants pose a significant threat to ecosystem biodiversity and agricultural productivity because
of their ability to out-compete native species. The Pennsylvania Department of Agriculture (PDA) defines
Class A noxious weeds as invasive plants that are established in the state, are geographically limited, and are
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intended to be fully eradicated (PDA n.d.). Pennsylvania’s Controlled Plant and Noxious Weed Act identifies
22 Class A noxious weeds (PDA n.d.). Some species (e.g., Palmer amaranth and waterhemp) are prolific seed
producers and have developed a potential resistance to traditional herbicides, making them challenging to
manage. Others, such as kudzu, grow rapidly and prevent slower-growing native plants from establishing.

Location and Extent

The location of invasive threats in Lancaster County depends on the preferred habitat of the species as well as
the species’ ease of movement and establishment. The University of Arizona and the National Invasive Species
Information Center have identified the following characteristics of areas that are more likely to be impacted by
invasive species:

Lack of natural predators or diseases that kept the species under control in its native environment
Present vacant ecological niches that can be exploited by non-native species

Lack of species diversity

Lack of a multi-tiered canopy (in the case of invasive plants)

Disturbed by fire, construction, or agriculture prior to invasion.

No mapping of such areas in Lancaster County has been prepared, so the entire county is assumed to be at risk
from this hazard.

Range of Magnitude

The magnitude of invasive species threats ranges from nuisance to widespread killer. Some invasive species are
not considered agricultural pests and do not harm humans. Others can cause widespread illness or death in
humans or significant changes in the composition of local ecosystems.

Forest or crop-impacting invasive species could have a significant economic impact in Lancaster County because
the county hosts both forest-based recreational land and agricultural land. Forests prevent soil degradation and
erosion, protect watersheds, stabilize slopes, and absorb carbon dioxide emissions. If forest land is wiped out,
the effects of erosion and flooding will be amplified. Invasive species negatively impact the county’s agricultural
economy by increasing the cost of pest control measures and decreasing harvest yields. Invasive species reduce
the productivity and profitability of agricultural land.

Invasive species that affect the health of hardwood trees can have damaging impacts in urban and suburban
areas. As the damage progresses, branches become less stable and are more susceptible to winds. Significant
building and auto damage can result from falling trees.

The magnitude of an invasive species threat is generally amplified when the ecosystem or host species is already
stressed, such as in times of drought. The already-weakened state of the native ecosystem causes it to succumb
to an infestation more easily. An example of a possible worst-case invasive species scenario would be if the
spotted lanternfly were to continue to spread across Lancaster County and significantly destroy the county’s
crops. Crops, including grapes and apples, would be devastated. Farms, orchards, wineries, and lumber
companies could experience a $324 billion loss in Pennsylvania (PDA 2019). Such significant crop loss could
cause farms and vineyards to fail, resulting in the loss of jobs and valuable income to the county.

Past Occurrence

Invasive species have been entering Pennsylvania since the arrival of early European settlers. The presence of
the emerald ash borer in Lancaster County was first confirmed in a 2015 (LNPLancasterOnline 2015). Lancaster
County is part of the emerald ash borer infestation zone, along with 61 other Pennsylvania counties (USDA
2017¢). Additionally, the hemlock woolly adelgid has been present in Pennsylvania since 1973 and was first
detected in Lancaster County between 1967 and 2010. The Pennsylvania Governor’s Invasive Species Council
continues to monitor the progression of invasive species.
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Of the 40 responses received to the public survey distributed for this HMP, 18 (46 percent) identified invasive
species as a hazard experienced in the last five years.

Future Occurrence

According to the Pennsylvania Governor’s Invasive Species Council, the probability of future occurrence for
invasive species threats is on the rise because of the growing volume of transported goods; increasing technology,
efficiency, and speed of transportation; and expanding international trade agreements. Expanded global trade
has created opportunities for many organisms to be transported to and establish themselves in new countries and
regions.

Climate change also contributes to the introduction of new invasive species. As maximum and minimum
seasonal temperatures change, pests are able to establish themselves in previously inhospitable climates. This
gives introduced species an earlier start and increases the magnitude of their growth, which may shift the
dominance of ecosystems in favor of non-native species.

To combat the increase in future occurrences, the Invasive Species Council released the Invasive Species
Management Plan in May 2009 and revised it in 2016. This plan outlines the Commonwealth’s goals for the
management of the spread of non-native invasive species (PDA 2019). The plan creates a framework for
responding to threats through research, action, and public outreach. The PDA Entomology Programs regularly
conduct surveys to monitor, control, and mitigate invasive species (PDA n.d.). Lancaster County is currently
surveyed for the spotted lanternfly in order to prevent future occurrences (Pennsylvania Department of
Agriculture 2021).

It is reasonable to assume that current threats will continue to directly impact or threaten Lancaster County. For
this HMP, future occurrences of invasive species are considered likely.

Vulnerability Assessment

Life, Health, and Safety

General Population

The entire population of Lancaster County is vulnerable to invasive species to some extent, but direct impacts
on life, health, and safety are minor. Indirect impacts such as spread of disease by invasive species are possible.

Socially Vulnerable Populations

People with limited English abilities may have difficulty understanding the risks associated with invasive species
if education and outreach are not provided in preferred languages. Often, outreach materials are generated only
in English. For people living below poverty levels, the costs associated with removing or treating impacted
vegetation may not be feasible. For more information on socially vulnerable populations in Lancaster County,
refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population over 65 (10,059), and Lancaster City
has the highest population of people under 5 (3,944), non-English speaking persons (4,326), people with
disabilities (8,935), and the people living in poverty (10,197). For more information on socially vulnerable
populations in Lancaster County, refer to Section 2.3.2.

Table 4-61. Socially Vulnerable Lancaster County Populations

Persons Over Persons ‘ Non-English- Persons with a Persons in
Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 193 33 112 236
Akron Borough 792 395 121 503 376
Bart Township 380 350 180 317 148
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Brecknock Township 1,077 609 33 441 203
Caernarvon Township 792 338 129 492 361
Christiana Borough 226 67 7 146 89
Clay Township 1,203 457 105 531 369
Colerain Township 607 443 281 283 704
Columbia Borough 2,176 344 255 1,943 1,646
Conestoga Township 690 111 0 510 239
Conoy Township 505 241 0 465 244
Denver Borough 616 208 113 325 255
Drumore Township 329 174 136 279 188
Earl Township 1,842 650 216 711 710
East Cocalico Township 2,028 397 232 1,127 549
East Donegal Township 1,297 626 25 775 307
East Drumore Township 994 279 0 469 289
East Earl Township 1,439 384 286 654 234
East Hempfield Township 6,926 895 451 2,705 798
East Lampeter Township 2,836 1,378 815 1,932 1,586
East Petersburg Borough 975 156 0 625 309
Eden Township 284 259 28 140 97
Elizabeth Township 868 273 0 251 184
Elizabethtown Borough 1,834 531 495 1,586 812
Ephrata Borough 2,400 929 1,155 2,328 1,269
Ephrata Township 2,066 452 407 1,138 552
Fulton Township 459 433 126 276 239
Lancaster City 5,386 3,944 4,326 8,935 10,197
Lancaster Township 4,111 1,387 964 1,856 1,633
Leacock Township 844 422 162 323 338
Lititz Borough 2,418 565 95 953 342
Little Britain Township 863 315 263 494 397
Manheim Borough 571 517 36 666 558
Manheim Township 10,059 2,282 732 4,849 2,407
Manor Township 4,135 1,255 1,400 2,590 2,123
Marietta Borough 708 176 0 435 336
Martic Township 736 526 25 630 347
Millersville Borough 1,031 144 49 874 1,809
Mount Joy Borough 1,525 441 170 1,133 894
Mount Joy Township 1,571 702 90 956 460
Mountville Borough 792 158 0 320 313
New Holland Borough 1,152 366 46 654 323
Paradise Township 713 487 79 583 482
Penn Township 2,413 537 67 777 424
Pequea Township 997 358 0 526 249
Providence Township 1,552 332 56 957 695
Quarryville Borough 444 194 0 370 476
Rapho Township 2,855 608 0 1,342 378
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Persons Over | Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Sadsbury Township 446 450 54 313 379
Salisbury Township 1,177 1,091 384 845 665
Strasburg Borough 821 177 0 311 192
Strasburg Township 741 521 0 287 371
Terre Hill Borough 145 102 0 140 119
Upper Leacock Township 1,358 615 590 894 718
Warwick Township 3,917 922 196 1,591 1,066
West Cocalico Township 1,009 825 51 557 620
West Donegal Township 3,367 346 0 1,265 546
West Earl Township 1,685 771 234 618 299
West Hempfield Township 3,293 960 570 2,214 496
West Lampeter Township 5,356 641 100 2,073 550
Lancaster County 104,082 34,709 16,368 62,395 44,195

Source: U.S. Census Bureau 2022 ACS Vulnerable Population Totals

General Building Stock

No structures are anticipated to be directly affected by infestation of invasive species; however, some species
could lead to the death of vegetation and trees throughout the county, which could result in stream bank
instability, erosion, and increased sedimentation, impacting ground stabilization and possibly causing foundation
issues for nearby structures. Additionally, with an increased number of dead trees, there is an increased risk of
trees falling on roadways, power lines, and buildings.

Some invasive plants have been shown to destabilize soil due to high densities and shallow root systems,
negatively impacting nearby buildings and septic systems. Other invasive plant species have been known to clog
culverts and streams, increasing flood risk.

Community Lifelines and Other Critical Facilities

Impacts on critical facilities and lifelines are specific to the type of facility and the species impacting it. Water
treatment plants could be impacted by invasive species because of the same issues that threaten the general
building stock. Water that becomes polluted due to increased sedimentation and erosion will require additional
treatment. If the system becomes clogged with these pollutants, the ability of water treatment plants to operate
may become impaired. Additionally, soil that becomes unstable due to decaying vegetation can impact critical
facilities built on or around these soils.

Economy

Lancaster County recognizes the importance of preserving natural resources, promoting native species, and
maintaining agricultural productivity for the county’s cultural heritage and economic stability. Invasive species
have the potential to impact over 378,574 acres of agricultural land in Lancaster County, which has a market
value of $1,854,419,000 (USDA 2022). Costs associated with activities and programs implemented to conduct
surveillance and address a variety of infestations within Lancaster County have not been quantified in available
documentation.

Environment

Invasive species contribute to a broad range of environmental impacts. Many invasive species can cause
significant reductions in biodiversity by crowding out native species. This can affect the health of individual
host organisms as well as the overall well-being of the affected ecosystem.
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Lancaster County’s parks, forests and neighborhood trees are vulnerable to invasive species. Species that cause
eventual destabilization of soil, such as invasive insects that destroy plants or invasive plants that outcompete
native vegetation but have less effective root systems, can increase runoff into water bodies. This can lead to
negative impacts on drinking water supplies. Soil destabilization can also increase the likelihood of mudslides
in areas with a steep slope.

Future Changes That May Impact Vulnerability

Projected Development

As discussed in Section 4.4.4, areas targeted for future growth and development have been identified across
Lancaster County. Changes in land use have the potential to render some habitats more susceptible to invasive
species, such as clearing the land and providing opportunities for invasive species to inhabit the area. Clearing
the land may also reduce the habitat for predator species that could manage the spread of infestations naturally.

Projected Changes in Population

Invasive species in croplands and nurseries can have an impact on persons outside of Lancaster County if the
farmers within the County supply resources to neighboring communities. Being aware of trends occurring around
the County may reveal that infestations within agricultural commodities provided by the County impacts a
greater number of persons.

Projections by the Center for Rural Pennsylvania indicate that Lancaster County’s population will increase by
about 30,000 by 2040—a 5.6 percent increase from 2020 (Center for Rural PA 2023). The Pennsylvania
Department of Environmental Protection estimates that the population of the county will grow by about 90,000
by 2040—a 16.9 percent increase from 2020 (PA DEP 2012).

Climate Change

Changing weather patterns could create a change in the migration patterns for when invasive species move into
and out of Lancaster County. If the species have a more prolonged existence in the County, there may be a
greater number of infestation events, or a higher value of loss tied to infestation (United States Environmental
Protection Agency 2022).

Change of Vulnerability Since 2019 Hazard Mitigation Plan

Overall, the County remains vulnerable to the invasive species hazard. Any changes or perceived increase in
vulnerability may be attributed to changes in population numbers and density, use of recreational water bodies,
and changes to the climate. Any additional information regarding localized concerns and past impacts will be
collected and analyzed. Such data will be developed to support future revisions to the HMP. Future mitigation
efforts could include partnering and collaborating with existing Pennsylvania organizations and through local
efforts.
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4.3.10 Nuclear Incident

Hazard Description

Nuclear explosions can cause significant damage and casualties from blast, heat, and radiation. The primary
concern following a nuclear accident or nuclear attack is the extent of radiation, inhalation, and ingestion of
radioactive isotopes which can cause acute health effects (e.g. death, burns, severe impairment), chronic health
effects (e.g. cancer), and psychological effects (PEMA 2023).

The nuclear industry has adopted pre-determined, site-specific emergency action levels. The emergency action
levels provide the framework and guidance for observing, addressing, and classifying the severity of site-specific
incidents and conditions that are communicated to off-site emergency response organizations (USNRC 2022).
Emergency action levels address issues of security, such as threats of airborne attack, hostile action within the
facility, or attack on the facility. They ensure appropriate notifications of a security threat in a timely manner.

The Nuclear Regulatory Commission (NRC) encourages the use of probabilistic risk assessments to estimate
quantitatively the potential risk to public health and safety considering the design, operations, and maintenance
practices at nuclear power plants. Probabilistic risk assessments typically focus on accidents that can severely
damage the core and that may challenge containment.

Nuclear power is an important source of energy in the Commonwealth, and there are four nuclear power stations
in Pennsylvania, one less than there were in the 2018 plan due to Three Mile Island (TMI) shutting down in
2019. However, TMI is anticipated to be reopened under a new name, Crane Clean Energy Center (CCEC), in
2025 by the Constellation Energy Corporation (WGAL 2024).

Location and Extent

FEMA, PEMA, and county governments have formulated Radiological Emergency Response Plans to prepare
for radiological emergencies at active nuclear power-generating facilities in the Commonwealth of Pennsylvania
(PA DEP 2023). These plans include a plume exposure pathway emergency planning zone (EPZ) (an area with
a radius of 10 miles from each nuclear power facility), and an ingestion exposure pathway EPZ (an area with a
radius of 50 miles from each facility). Figure 4-16 shows the location of Lancaster County relative to all EPZs.

There are two active nuclear power generation stations whose 50-mile radius reaches Lancaster County: the
Peach Bottom Atomic Power Station located to the southeast in Peach Bottom Township, York County; and the
Limerick Generating Station in Limerick Township, Montogomery County. With the anticipated reopening of
CCEC in 2027 in Londonderry Township, Dauphin County, it should be known that Lancaster County is entirely
located in the anticipated 50-mile radius for the plant as well. The county is not within the 50-mile radius of
Pennsylvania’s other active stations—the Beaver Valley Power Station in Shippingport Borough, Beaver
County, and the Susquehanna Steam Electric Station in Salem Township, Luzerne County (PEMA 2023, PEMA
2018).

Table 4-62 lists the jurisdictions in Lancaster County that are located within the 10-mile EPZ for Peach Bottom
and anticipated CCEC and the 50-mile EPZ of Peach Bottom, Limerick Station, and anticipated CCEC. Although
the Peach Bottom 10-mile plume exposure EPZ includes only portions of Lancaster County (refer to Figure 4-16
and Table 4-62), impacts are anticipated across the entire county via the 50-mile ingestion exposure pathway
EPZs; for Peach Bottom and Limerick.

It is worth noting that although the County does not have any jurisdictions located within the 50-mile EPZ for
the Susquehanna Steam Electric Station, the EPZ is only out of range by approximately half a mile. Portions of
Lancaster County are located in the 50-mile EPZ for the Salem Nuclear Generating Station, Units 1 and 2, and
Hope Creek Generating Station located in Salem County, New Jersey. However, due to the unavailability of
mapped EPZ zones for these stations, the municipalities potentially impacted were not able to be identified.
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The U.S. Department of Energy transports used nuclear fuel to the repository by rail and road inside sealed
containers. However, no nuclear fuel is transported through Lancaster County.
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Table 4-62. Lancaster County Jurisdictions in EPZs

Anticipated 10- Anticipated 50- 50-Mile 50-Mile
Mile Plume 10-Mile Plume | Mile Ingestion Ingestion Ingestion
Exposure Exposure Exposure Exposure Exposure
Pathway EPZ— | Pathway EPZ— | Pathway EPZ— | Pathway EPZ— | Pathway EPZ—
Jurisdiction CCEC Peach Bottom CCEC Peach Bottom Limerick
Adamstown Borough No No Yes Yes Yes
Akron Borough No No Yes Yes Yes
Bart Township No No Yes Yes Yes
Brecknock Township No No Yes Yes Yes
Caernarvon Township No No Yes Yes Yes
Christiana Borough No No Yes Yes Yes
Clay Township No No Yes Yes Yes
Colerain Township No No Yes Yes Yes
Columbia Borough No No Yes Yes Yes
Conestoga Township No No Yes Yes Yes
Conoy Township Yes No Yes Yes No
Denver Borough No No Yes Yes Yes
Drumore Township No Yes Yes Yes Yes
Earl Township No No Yes Yes Yes
East Cocalico Township No No Yes Yes Yes
East Donegal Township Yes No Yes Yes No
East Drumore Township No Yes Yes Yes Yes
East Earl Township No No Yes Yes Yes
East Hempfield Township No No Yes Yes Yes
East Lampeter Township No No Yes Yes Yes
East Petersburg Borough No No Yes Yes Yes
Eden Township No No Yes Yes Yes
Elizabeth Township No No Yes Yes Yes
Elizabethtown Borough Yes No Yes Yes No
Ephrata Borough No No Yes Yes Yes
Ephrata Township No No Yes Yes Yes
Fulton Township No Yes Yes Yes Yes
Lancaster City No No Yes Yes Yes
Lancaster Township No No Yes Yes Yes
Leacock Township No No Yes Yes Yes
Lititz Borough No No Yes Yes Yes
Little Britain Township No Yes Yes Yes Yes
Manheim Borough No No Yes Yes Yes
Manheim Township No No Yes Yes Yes
Manor Township No No Yes Yes Yes
Marietta Borough No No Yes Yes No
Martic Township No Yes Yes Yes Yes
Millersville Borough No No Yes Yes Yes
Mount Joy Borough No No Yes Yes No
Mount Joy Township Yes No Yes Yes Yes
Mountville Borough No No Yes Yes Yes
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Anticipated 10- Anticipated 50- 50-Mile 50-Mile
Mile Plume 10-Mile Plume | Mile Ingestion Ingestion Ingestion
Exposure Exposure Exposure Exposure Exposure
Pathway EPZ— | Pathway EPZ— | Pathway EPZ— | Pathway EPZ— | Pathway EPZ—

Jurisdiction CCEC Peach Bottom CCEC Peach Bottom Limerick
New Holland Borough No No Yes Yes Yes
Paradise Township No No Yes Yes Yes
Penn Township No No Yes Yes Yes
Pequea Township No No Yes Yes Yes
Providence Township No Yes Yes Yes Yes
Quarryville Borough No Yes Yes Yes Yes
Rapho Township No No Yes Yes Yes
Sadsbury Township No No Yes Yes Yes
Salisbury Township No No Yes Yes Yes
Strasburg Borough No No Yes Yes Yes
Strasburg Township No No Yes Yes Yes
Terre Hill Borough No No Yes Yes Yes
Upper Leacock Township No No Yes Yes Yes
Warwick Township No No Yes Yes Yes
West Cocalico Township No No Yes Yes Yes
West Donegal Township Yes No Yes Yes No
West Earl Township No No Yes Yes Yes
West Hempfield Township No No Yes Yes Yes
West Lampeter Township No No Yes Yes Yes

Source: PEMA 2023; PEMA 2018

Range of Magnitude

Plume exposure pathway EPZ refers to whole-body external exposure to radiation from a radioactive plume and
from deposited materials and inhalation exposure from the passing radioactive plume. The duration of primary
exposures could range in length from hours to days.

The 50-mile ingestion exposure pathway EPZ refers to exposure primarily from ingestion of water or foods such
as milk and fresh vegetables that have been contaminated with radiation. This kind of exposure can stem from
any of the three categories of nuclear accident:

e Criticality accidents—Involves loss of control of nuclear assemblies or power reactors.

e Loss-of-coolant accidents—Occurs whenever a reactor coolant system experiences a break or
opening large enough that the coolant inventory in the system cannot be maintained by the normally
operating make-up system.

e Loss-of-containment accidents—Involves the release of radioactivity from materials such as
tritium, fission products, plutonium, and natural, depleted, or enriched uranium. Points of release
have been containment vessels at fixed facilities or damaged packages during transportation
accidents.

In accordance with FEMA and NRC regulations, each facility is required to notify jurisdictional agencies of an
incident or occurrence within that facility. PEMA and facility owners with whom PEMA coordinates use the
following NRC classification levels for nuclear incidents based on an internal trigger (NRC 2021):
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¢ Unusual Event—Incidents that indicate potential degradation in the level of safety of the plant. No
release of radioactive material requiring off-site response or monitoring is expected unless further
degradation occurs.

e Alert—Incidents that involve actual or potential substantial degradation in the level of safety of the
plant. Any releases of radioactive material from the plant are expected to be limited to a small
fraction of the U.S. Environmental Protection Agency (EPA) Protective Action Guides (PAG).

e Site Area Emergency—Incidents that resulted in actual or likely major failures of plant functions
needed for protection of the public. Any releases of radioactive material are not expected to exceed
EPA PAGs except near the site boundary.

¢ General Emergency—Incidents that have caused actual or imminent substantial core damage or
melting of reactor fuel with potential for loss of containment integrity. Radioactive releases during
a general emergency can reasonably be expected to exceed the EPA PAGs over more than the
immediate site area.

Potential environmental impacts specific to the 50-mile ingestion exposure pathway EPZ include the long-term
effects of radioactive contamination in the environment and in agricultural products. This is not a significant
concern in terms of external exposure and immediate health risks, but even a small amount of radiation will
require the protection of the food chain, particularly milk supplies. Small amounts of radiation ingested over
time could lead to future health issues. As a result, in the case of a nuclear incident, foodstuffs, crops, milk,
livestock feed and forage, and farm water supplies will need to be protected from and tested for contamination,
in accordance with Commonwealth and local radiological emergency response procedures. Additionally, spills
and releases of radiologically active materials from accidents can result in the contamination of soil and public
water supplies (PEMA 2023).

The worst-case scenario nuclear incidents for Lancaster County would be if a General Emergency occurred at
Peach Bottom or Limerick that leaked sufficient radiation to create injuries and fatalities as well as longer-term
damage in the form of contaminated water, soil, and food supplies in the County.

Past Occurrence

There have been no significant nuclear incidents in Pennsylvania since the 2019 HMP. The sections below
describe earlier incidents of significance for the commonwealth and for Lancaster County.

1979 TMI Incident

The accident at the TMI Generating Station in 1979 remains the nation’s only nuclear incident at the General
Emergency level and remains the worst nuclear incident on record in the Commonwealth and the nation. During
this incident, equipment malfunctions, design-related problems, and worker errors led to a partial meltdown of
the TMI Unit 2 reactor core (PEMA 2023). The resulting contamination and state of the reactor core led to the
development of a 14-year cleanup and scientific effort. The President’s Commission on the Accident at TMI
concluded that the accident “generated considerable economic disturbance. Some of the impacts were short-
term, occurring during the first days of the accident. Many of the impacts were experienced by the local
community; others will be felt at the regional and national levels.”

The report concluded: “It appears clear that the major costs of the TMI Unit 2 accident are associated with the
emergency management replacement power and the plant refurbishment or replacement. The minimum cost
estimate of nearly $1 billion supports the argument that considerable additional resources can be cost-effective
if spent to guard against future accidents.”

Despite the severity of the damage, no injuries due to radiation exposure occurred. However, numerous studies
were conducted to determine the measurable health effects related to radiation and/or stress. More than a dozen
epidemiological and stress-related studies conducted to date have found no discernible direct health effects on
the population in the vicinity of the plant.

.“: Lancaster County Hazard Mitigation Plan 4-189
July 2025




\'. Section 4.3.10. Risk Assessment: Nuclear Incident

The issue of radiation effects resulting from the accident at TMI will continue to be debated. Radiation science
does accept thresholds of expected mortality and morbidity resulting from the exposure to radiation.
Administrative standards have been incorporated into plans used by public health officials and emergency
planners for the purpose of making protective action decisions pertaining to sheltering and evacuation.

The accident at TMI had a profound effect on the residents, emergency management community, government
officials, and nuclear industry, not only in Pennsylvania but nationwide. There were minimal requirements for
off-site emergency planning for nuclear power stations prior to this accident. Afterward, comprehensive,
coordinated, and exercised plans were developed for the state, counties, school districts, special facilities
(hospitals, nursing homes, and detention facilities), and municipalities to ensure the safety of the population.
Costs associated with an incident at one of the commonwealth’s nuclear facilities, whether real or perceived, are
significant.

The mitigation efforts put in place immediately following the 1979 accident continue until today. The
commonwealth’s nuclear/radiological plan is a result of the commonwealth’s efforts to address the many
components of mitigation planning. The comprehensive planning involved with nuclear facilities is an ongoing
effort. Plans are reviewed and amended on an annual basis. Recent amendments to various planning documents
and station procedures include the efforts to enhance station security measures and the means to bolster
communications and response in the incident of terrorist activities.

1993 and 2015 TMI Incidents

Another incident occurred at TMI on February 7, 1993, when an individual drove his car through a chain-link
fence and then slammed into a roll-up garage door leading into the facility’s turbine building. Plant officials,
fearing the worst, immediately declared a site area emergency. The person who crashed the gate was
apprehended. Other than property damage caused by the forcible entry through physical structures, there was no
lasting damage to the facility, according to the Lancaster County Emergency Management Division.

There was also an alert declared at TMI on October 5, 2015. There was a small electrical fire at the power plant,
which was extinguished quickly and with no threat of the release of radiation.

1992 Peach Bottom Incident

There has been one alert-level incident at Peach Bottom. On July 4, 1992, a fire occurred around an off-site
transformer, causing a loss of electrical power to the facility. Other than the power outage, there were no other
consequences.

2011 Incident in Japan

The most recent nuclear incident to occur worldwide was that which involved the Fukushima Daiichi nuclear
reactor in Okuma, Fukushima, Japan. This incident occurred on March 11, 2011, when an earthquake and
tsunami in the area resulted in a series of equipment failures, nuclear meltdowns and releases of radioactive
materials. The World Health Organization completed a report that indicated small increases in the occurrence of
certain cancers following the radiation exposure from the plant.

Future Occurrence

Since the TMI incident, nuclear power has become significantly safer and is one of the most heavily regulated
industries in the nation. Still, there is potential for a similar accident at any nuclear-generating facility in the
commonwealth. Studies estimate the chance of failure of protective barriers in a modern nuclear facility at less
than 1 in 100,000 years. Nuclear incidents may also occur as a result of intentional actions (PEMA 2023).

Across the United States, a number of unusual events and alert level events that warrant notification of local
emergency managers occur at nuclear facilities each year. Of these, alert emergencies occur less frequently. In
1997, for example, there were 40 notifications of unusual events and three alert events nationwide.
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The NRC developed a set of recommendations based on the lessons learned from the Fukushima incident. These
recommendations are meant to enhance reactor safety for U.S. nuclear reactors against a variety of factors.
Recommendations include the categories of regulatory framework, ensuring protection (of the facilities and
equipment), enhancing mitigation, strengthening emergency preparedness, and improving the efficiency of NRC
programs. One recommendation involves the re-evaluation and upgrade of seismic and flooding protection of
structures, systems and components for each reactor. As more information comes out, and more lessons learned
are developed, it should reinforce the protections against any type of incident involving nuclear power stations.

Based on historical events, site area emergency and general emergency incidents are very rare. Based on
available historical data and the lack of nuclear incident events impacting Lancaster County, the future
occurrence of nuclear incidents is considered unlikely.

Vulnerability Assessment

Effects from a radiological incident at a fixed facility would vary depending on the product released (type of
radiation), amount of radiation released, current weather conditions, and time of day. A qualitative assessment
was performed to evaluate local assets’ vulnerability to and potential impacts from a nuclear incident at the
Peach Bottom and Limerick Stations.

The priority following an incident at any of the facilities in Pennsylvania is the life and safety of all individuals
within the area impacted. Secondary to health and safety would be effects on critical infrastructure, environment,
property, and the economy.

Life, Health, and Safety

General Population

The entire county is located within a 50-mile ingestion exposure pathway EPZ, from Limerick, Peach Bottom,
or both. Therefore, the entire population is vulnerable to this hazard. First responders on scene are also at risk.

Socially Vulnerable Populations

The younger population is considered particularly vulnerable to the radioactive isotopes that would be released
in a nuclear incident (National Cancer Institute 2022). According to the 2022 American Community Survey,
34,709 persons under 5 years old reside in the county. For more information on socially vulnerable populations
in Lancaster County, refer to Section 2.3.2.

As shown in Table 4-25, Manheim Township has the highest population over 65 (10,059), and Lancaster City
has the highest population of people under 5 (3,944), non-English speaking persons (4,326), people with
disabilities (8,935), and the people living in poverty (10,197). For more information on socially vulnerable
populations in Lancaster County, refer to Section 2.3.2.

Table 4-63. Socially Vulnerable Lancaster County Populations

Persons Over Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Adamstown Borough 250 193 33 112 236
Akron Borough 792 395 121 503 376
Bart Township 380 350 180 317 148
Brecknock Township 1,077 609 33 441 203
Caernarvon Township 792 338 129 492 361
Christiana Borough 226 67 7 146 89
Clay Township 1,203 457 105 531 369
Colerain Township 607 443 281 283 704
Columbia Borough 2,176 344 255 1,943 1,646
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Conestoga Township 690 111 0 510 239

Conoy Township 505 241 0 465 244
Denver Borough 616 208 113 325 255
Drumore Township 329 174 136 279 188
Earl Township 1,842 650 216 711 710
East Cocalico Township 2,028 397 232 1,127 549
East Donegal Township 1,297 626 25 775 307
East Drumore Township 994 279 0 469 289
East Earl Township 1,439 384 286 654 234
East Hempfield Township 6,926 895 451 2,705 798
East Lampeter Township 2,836 1,378 815 1,932 1,586
East Petersburg Borough 975 156 0 625 309
Eden Township 284 259 28 140 97
Elizabeth Township 868 273 0 251 184
Elizabethtown Borough 1,834 531 495 1,586 812
Ephrata Borough 2,400 929 1,155 2,328 1,269
Ephrata Township 2,066 452 407 1,138 552
Fulton Township 459 433 126 276 239
Lancaster City 5,386 3,944 4,326 8,935 10,197
Lancaster Township 4,111 1,387 964 1,856 1,633
Leacock Township 844 422 162 323 338
Lititz Borough 2,418 565 95 953 342
Little Britain Township 863 315 263 494 397
Manheim Borough 571 517 36 666 558
Manheim Township 10,059 2,282 732 4,849 2,407
Manor Township 4,135 1,255 1,400 2,590 2,123
Marietta Borough 708 176 0 435 336
Martic Township 736 526 25 630 347
Millersville Borough 1,031 144 49 874 1,809
Mount Joy Borough 1,525 441 170 1,133 894
Mount Joy Township 1,571 702 90 956 460
Mountville Borough 792 158 0 320 313
New Holland Borough 1,152 366 46 654 323
Paradise Township 713 487 79 583 482
Penn Township 2,413 537 67 777 424
Pequea Township 997 358 0 526 249
Providence Township 1,552 332 56 957 695
Quarryville Borough 444 194 0 370 476
Rapho Township 2,855 608 0 1,342 378
Sadsbury Township 446 450 54 313 379
Salisbury Township 1,177 1,091 384 845 665
Strasburg Borough 821 177 0 311 192
Strasburg Township 741 521 0 287 371
Terre Hill Borough 145 102 0 140 119
Upper Leacock Township 1,358 615 590 894 718
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Persons Over | Persons ‘ Non-English- Persons with a Persons in

Jurisdiction 65 Under 5 Speaking Persons Disability Poverty
Warwick Township 3,917 922 196 1,591 1,066
West Cocalico Township 1,009 825 51 557 620
West Donegal Township 3,367 346 0 1,265 546
West Earl Township 1,685 771 234 618 299
West Hempfield Township 3,293 960 570 2,214 496
West Lampeter Township 5,356 641 100 2,073 550
Lancaster County 104,082 34,709 16,368 62,395 44,195

Source: U.S. Census Bureau 2022 ACS Vulnerable Population Totals

General Building Stock

A nuclear explosion can have similar effects to those produced by conventional explosives. The resulting shock
from a nuclear explosion can collapse structures and generate flying debris. Additionally, thermal radiation
resulting from a nuclear explosion could ignite fires or coalesce into a firestorm (US NRC 2020). Other potential
damage to the general building stock from a nuclear plant incident can be difficult to quantify, as potential losses
may include inaccessibility and/or potential structural and content losses.

Community Lifelines and Other Critical Facilities

A significant nuclear plant incident causing contamination within an urban area may force businesses, public
services, and utility services to close for an extended period. First responders potentially might not have access
to incidents due to damaged infrastructure. Electrical/utility fires may increase with disruptions to lines as well,
so first responders would have additional tasks during nuclear incidents. Water contamination is also a concern
in nuclear incidents. Public water suppliers that operate in or provide water to the county, coupled with the
county’s 2,382 domestic drinking water wells, are all vulnerable to the effects of a nuclear incident.

Economy

The entire county may be impacted based on the flow of goods and services and where residents get their food
supply. Contamination of agriculture, livestock, and production can lead to loss of commerce with other regions
of the state, country, and even the world. Some countries halted imports of products from Japan for fear of
contamination following the 2011 nuclear incident at the Fukushima Power Plant. This loss in revenue
compounded losses that Japan and the region around the power plant were already encountering following the
initial disaster.

The county’s primary vulnerability to nuclear incidents comes in the form of food, soil, and water contamination.
There are 378,574 acres of farmland vulnerable to r