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Executive Summary

EXECUTIVE SUMMARY

The 2025 update to the Dauphin County Hazard Mitigation Plan (HMP) was prepared in accordance with the
Disaster Mitigation Act of 2000 (DMA 2000). DMA 2000 requires states and local governments to prepare
HMPs to remain eligible to receive pre-disaster mitigation grant funds and funds made available in the wake of
federally declared disasters. Additionally, DMA 2000 effectively improves the disaster planning process by
increasing hazard mitigation planning requirements for hazard events. DMA 2000 requires participating
municipalities to (1) document their hazard mitigation planning process and (2) identify hazards; potential losses;
and mitigation needs, goals, and strategies.

Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other activities to
minimize the loss of life, injury, and property damage that can result from a disaster. Communities, residents,
and businesses across the United States have been faced with continually increasing costs associated with natural
and human-caused hazards. Hazard mitigation is the first step in reducing risk and is the most effective way to
reduce hazard costs. Implementing hazard mitigation measures can build community resilience.

This plan is an update to the County’s 2021 HMP and builds upon the data and actions previously identified
while integrating new knowledge, data, and information since the approval of the 2021 HMP. The updated HMP
(also referred to as “the plan”) includes countywide analysis and assessment of hazards, risks, and capabilities.

The plan complies with federal and state hazard mitigation planning requirements to establish the County and
participating partners’ eligibility for funding under Federal Emergency Management Agency (FEMA) grant
programs. FEMA has issued guidelines for the development of multi-jurisdictional hazard mitigation plans. The
Pennsylvania Emergency Management Agency (PEMA) supports plan development for jurisdictions in the
Commonwealth of Pennsylvania.

The Dauphin County HMP represents the work of citizens, elected and appointed government officials, business
leaders, and volunteer and nonprofit groups to protect community assets, preserve the community's economic
viability, and save lives. 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. To comply, Dauphin
County and inclusive jurisdictions actively participated in updating the county's HMP. Extensive outreach
efforts by the Dauphin County Planning Commission resulted in full participation by 10 of the county’s 40
municipalities and partial participation by four others. Upon completion and approval of the HMP, participating
jurisdictions will continue to address and implement the findings and recommendations of this plan update. This
2025 version is an update of the county HMP, with the previous HMP developed in 2021.

Table ES-1 identifies 10 municipal governments that fully participated in the HMP update process.

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

Participating Jurisdictions

. . o Elizabethville . . o Londonderry

e Dauphin County e Derry Township Borough e Harrisburg City Township

o Lower Paxton e Middletown
i o e Paxtang Borough ¢ Royalton Borough o Steelton Borough

e Conewago . e East Hanover . . .
Tommdng e Dauphin Borough Tonmas i e Halifax Borough e  Halifax Township

. . e Jackson . e Lower Swatara

o Highspire Borough Township o Jefferson Township Township e  Lykens Borough

O it Paxton o Mifflin Township - Wil e Penbrook Borough e  Reed Township
Township Borough
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¢ Rush Township

o South Hanover
Township

e Susquehanna
Township

e Swatara Township

e  Upper Paxton
Township

e Washington

e Berrysburg
Borough

e Wayne Township

e Gratz Borough

e West Hanover

e Lykens Township

e Williams Township

e Wiconisco Township

Township Township
Non-Participating Jurisdictions

e Williamstown
Borough

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

1. Identified and prioritized hazards that may affect the county and its municipalities.

2. Assessed the county’s and each municipality’s vulnerabilities to these hazards.
3. Identified mitigation actions that can reduce those vulnerabilities.
4.

Developed a strategy for implementing those actions, including identifying the agency (or agencies)
responsible for each implementation.

Throughout the planning process, the public was provided an opportunity to comment on the existing HMP and
provide suggestions for the updated version. The county hosted two Planning Teams sessions, one in the
morning and one in the evening, meetings that were 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:

e  Flood, Flash Flood, Ice Jam e Transportation Accident
e Cyber Attack e  Utility Interruption
e Drought e Environmental Hazards — Hazardous

e Opioid Addiction Response Materials Releases

e Subsidence and Sinkholes * Invasive Species

e Winter Storm e Pandemic and Infectious Disease

. e Hurricane, Tropical Storm r’ T
e Tornado, Windstorm urricane, Tropical Storm, Nor’easte

e Wildfire

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

Environmental Hazards — Gas and Liquid
Pipelines

e Landslide

e Radon Exposure o
e Building and Structure Collapse

e Dam Failure

To mitigate the effects of those hazards, the Planning Team identified the following goals for hazard mitigation
over the next 5 years:

1. Goal 1: Protect life, property, the environment, and critical infrastructure from natural and human-made
hazards, preventing injury, death, and damage.

Dauphin County Hazard Mitigation Plan ES-2
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2. Goal 2: Increase public awareness and education on the impacts of natural hazards and promote
activities to mitigate these risks.

3. Goal 3: Protect and restore natural resources to strengthen environmental resilience.

4. Goal 4: Reduce the risk of natural hazards for socially vulnerable populations and underserved
communities.

5. Goal 5: Develop and improve infrastructure to better protect citizens and both public and private
properties from hazards.

Objectives and actions to be implemented are discussed in the Mitigation Action Plan in Section 6.1 of this HMP.

Additionally, Planning Team members will meet annually to evaluate the status of plan implementation and
prepare a summary report of HMP status and any needed updates. 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,
whether progress toward the communities’ goals is satisfactory, and whether changes are warranted. The public
is encouraged to give feedback (1) by directly contacting the County Hazard Mitigation Plan Coordinator, (2)
during recurring review meetings, and (3) during the 5-year revision process.

To request information or provide comments regarding this plan, please contact the Dauphin County Planning
Specialist — Office of Emergency Management. Contact information is provided below.

Mailing Address: Hazard Mitigation Plan Coordinator
Dauphin County Department of Public Safety
Office of Emergency Management
911 Gibson Boulevard
Steelton, Pennsylvania 17113

Contact Name: Alexis Passaro, Planning Specialist
E-mail Address: DauphinEMA @dauphincounty.gov
Telephone: (717) 558-6821

T Dauphin County Hazard Mitigation Plan ES-3
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Certification of Annual Review

CERTIFICATION OF ANNUAL REVIEW

The Dauphin County Hazard Mitigation Steering Committee and Planning Team have reviewed this Hazard
Mitigation Plan (HMP). See Section 7 of this document for further details regarding this certification section.
The HMP Coordinator hereby certifies the review.

Public Outreach
Year Date of Meeting Addressed?* Signature
2022 11/17/2022 Yes
2023 11/26/2023 Yes
2024 11/22/2024 Yes
2025

* Confirm yes here annually and describe on the record of changes page.
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Record of Changes

RECORD OF CHANGES

Description of Change Made, Mitigation Action Change Made By Change Made By
Completed, or Public Outreach Performed (Print Name) (Signature)

REMINDER: Please attach all associated meeting agendas, sign-in sheets, handouts, and minutes.
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Section 1: Introduction

SECTION1 INTRODUCTION

This section presents background information, describes the purpose, and defines the scope of the 2025 update
of the Dauphin County Hazard Mitigation Plan (HMP).

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.

Dauphin County, Pennsylvania, has been included in a significant number of commonwealth-wide or county-
specific disaster declarations since 1955. The emergency management community, citizens, elected officials,
and other stakeholders in Dauphin County recognize the impact of disasters on their community and have
concluded that proactive efforts must be taken to reduce the impact of natural and human-caused hazards. For
that purpose, Dauphin County is committed to updating and maintaining the Dauphin County HMP.

“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 are taken in advance of a hazard event. These
actions are a key component to breaking the typical disaster cycle. Most communities sustain damage from storm
events, rebuild the same way, and undergo damage again. With careful selection, mitigation actions can be long-
term, cost-effective measures taken to reduce the risk of loss.

The Dauphin County Hazard Mitigation Planning Team and Steering Committee (HMSC) have participated in
this HMP update. The Steering Committee was composed of officials from Dauphin County, the Tri-County
Regional Planning Commission, municipalities, stakeholder organizations, and commonwealth and federal
agencies. The Planning Team was composed of additional Dauphin County officials, municipal representatives,
emergency responders, and representatives from utility companies, and commonwealth and federal agencies.
Dauphin County contracted Tetra Tech, Inc. (Tetra Tech) to prepare the 2025 HMP update.

The HMP update is the result of several months of collaboration between the county's citizens and officials and
Tetra Tech's representatives to develop a pre-disaster, multi-hazard mitigation plan that will guide the county
toward greater resilience while respecting the character and needs of the community.

1.2 PURPOSE

The purpose of this HMP is to minimize the effects that natural, technological, and man-made hazards have on
the people, property, environment, and business operations within Dauphin County. This document provides the
background information and rationale for the mitigation actions that the Planning Team, HMSC, 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

The implementation actions outlined within this HMP apply to Dauphin County and any municipalities and
districts within the county that adopt this plan. Only those jurisdictions that have 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 the completion and submission of an

Dauphin County Hazard Mitigation Plan 1-1
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Section 1: Introduction

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.

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

Integrating Hazard Mitigation into Local Planning. FEMA, March 1, 2013

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

Local Mitigation Plan Review Guide. October 1, 2011

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)

How-To Guide for Using HAZUS-MH for Risk Assessment (Document No. 433). FEMA, February 2004
Mitigation Planning How-To Series (FEMA 386-1 through 4). FEMA, 2002.

Available online at: http://www.fema.gov/fima/planhowto.shtm.

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.
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Section 2: County Profile

SECTION 2 COUNTY PROFILE

Section 2 of the Dauphin County Hazard Mitigation Plan (HMP) discusses the geography and environment,
community facts, population and demographics, and land use and development in Dauphin County.

2.1 GEOGRAPHY AND ENVIRONMENT

Dauphin County is located in the southcentral portion of Pennsylvania and encompasses approximately 525
square miles. The county has 40 municipalities and is home to the state capital of Harrisburg. Dauphin County
is bordered to the north by Northumberland County, east by Lebanon and Schuylkill Counties, south by
Lancaster and York Counties, and west by Cumberland and Perry Counties. Dauphin County is naturally
bordered to the west by the Susquehanna River.

Dauphin County has a scenic landscape characterized by individual, unique communities and farmlands.
Dauphin County has a rich amount of natural resources, including the Susquehanna River, streams, tributaries,
mountains, and wetlands (Tri-County Regional Planning Commission 2017). Human impacts, such as urbanized
areas and farming, along with varying topography and limestone (karst) geology, contribute to the health of
waterways in Dauphin County, ranging from good to poor (Dauphin County Conservation District 2010).
Dauphin County has an extensive transportation network. Transportation routes in the northern portion of the
county are concentrated on U.S. Route 209 and PA Routes 25, 147, 225, and 325. The southern portion of
Dauphin County contains major population centers, such as Harrisburg, interconnected by U.S. Interstates 76,
81, 83, and 283 and U.S. Routes 22, 322, and 422. PA Routes in the southern portion include 39, 230, 283, and
441. The Dauphin County base map can be found in Figure 2.1-1 below.

2.1.1 Topography and Geology

The geology of Dauphin County includes two physiographic provinces with five physiographic sections east of
the Appalachian Mountain Range. These include the Ridge Valley Province Sections - Susquehanna Lowland,
Anthracite Upland, Blue Mountain, Great Mountain, and in the Piedmont Province Section — Gettysburg-Newark
Lowland (Pennsylvania Department of Conservation and Natural Resources n.d.).

Dauphin County Hazard Mitigation Plan 2-1
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Section 2: County Profile

Figure 2.1-1 Base Map of Dauphin County, PA
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Figure 2.1-2. Geology of the Dauphin County Planning Area
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Section 2: County Profile

2.1.2 Hydrography and Hydrology

Dauphin County is bordered by the Susquehanna River in the west and is part of the larger Susquehanna River
Basin, the largest tributary of the Chesapeake Bay. The Susquehanna River Basin has six subbasins; Dauphin
County resides in the Lower Susquehanna Subbasin, the subbasin at the mouth of the River Basin that terminates
at the Chesapeake Bay (Susquehanna River Basin Commission 2024).

Watersheds

A watershed is an 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 in the area, such as hills or slopes. It includes not only the waterway itself but
also the entire land area that drains into it. For example, a lake's watershed would include not only the streams
entering the lake but also the land area that drains into those streams and eventually the lake. The county has
numerous streams and creeks, constituting nineteen watersheds (Dauphin County Conservation District 2010).
The county’s watersheds include Conewago Creek, Spring Creek (East), Swatara Creek, Laurel Run, Bow Creek,
Manada Creek, Beaver Creek, Spring Creek (West), Kellock Run, Paxton Creek, Fishing Creek, Stony Creek,
Clark Creek, Powell Creek, Armstrong Creek, Gurdy Run, Wiconisco Creek, Mahantango Creek, and the
Susquehanna River (Dauphin County Conservation District 2010).

2.1.3 Climate

Dauphin County has a humid continental climate. The annual average temperature is between 45 and 63 degrees,
with an average mean temperature of 54 degrees based on data from the Northeast Regional Climate Center. The
average high temperature in the summer months of June to August is 75 degrees, and the average low December
to February is 33 degrees. On average, the county receives 44 inches of rainfall annually (Northeast Regional
Climate Center n.d.).

Dauphin County Hazard Mitigation Plan 2-4
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Figure 2.1-3. Watersheds Located Within Dauphin County
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2.1.4 Community Facts

Dauphin County consists of 40 municipalities: 23 townships, 16 boroughs, and the City of Harrisburg. Dauphin
County’s seat is Harrisburg, and the City’s population (50,099) represents 17.5% of the County’s total
population. (U.S. Census Bureau 2020 Decennial).

Dauphin County’s economy and settlement patterns have historically been guided and supported by the rich
natural resources in the region. Like many other American communities, settlement originally occurred along
waterways, followed by rail lines and the interstate highway system in more recent history.

Dauphin County has a strong economy due to the diversity of industries in the region (Tri-County Regional
Planning Commission 2017). Health care and social assistance form the largest workforce in Dauphin County,
employing over 36,000 workers. The second-largest workforce is in the transportation and trade industries,
employing over 35,000 workers. Public administration forms the third-largest workforce, with over 22,000
workers. Other larger employment industries include education, accommodation and food, and manufacturing
(PA Department of Labor and Industry 2024).

2.1.5 FEMA Community Lifelines

Supporting the County are hundreds of critical facilities, and all are essential for the health, safety, and economic
stability of the community, especially during emergencies. FEMA defines Community Lifelines as essential
services that enable the continued functioning of communities during an emergency. They are categorized into
eight primary lifelines:

Safety and Security

* Law Enforcement: Local police departments, the Dauphin County Sheriff’s Office, and the Pennsylvania
State Police barracks in the county.

* Fire and Emergency Services: Fire stations throughout the county, including Harrisburg Bureau of Fire, and
volunteer fire companies.

* Emergency Management: Dauphin County Emergency Management Agency (EMA) oversees coordination
and response in conjunction with municipal emergency management capabilities.

Food, Hydration, Shelter

* Water Supply: Capital Region Water, PA American Water, Veolia PA, and other municipal water authorities
ensure potable water.

* Food Distribution Centers: Warehouses and distribution hubs for food supplies.

* Sheltering Locations: Designated Red Cross and county shelter locations, including schools and community
centers.

Health and Medical

* Hospitals and Medical: Penn State Health Milton S. Hershey Medical Center, UPMC Harrisburg, Community
Osteopathic Hospital, and other local clinics.

* Emergency Medical Services (EMS): Ambulance services, University of Pittsburgh Medical Center (UPMC)
Life Lion, Life Team, South Central EMS, Susquehanna Township EMS, and local EMS providers.

Dauphin County Hazard Mitigation Plan 2-6
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Section 2: County Profile

Energy (Power and Fuel)

* Electric Grid Infrastructure: Substations operated by PPL Electric Utilities, First Energy, and MetEd, and
regional power providers.

* Fuel: Gasoline and propane distribution centers.

Communications

* Emergency Communications Systems: 911 dispatch centers and radio tower infrastructure.

* Telecommunications Providers: Verizon, Comcast, and other local ISPs for phone and internet services.

Transportation

* Roadways and Bridges: Major routes such as 1-81, 1-83, and the Pennsylvania Turnpike, along with critical
bridges over the Susquehanna River.

* Public Transit: RabbitTransit provides bus services.
* Airports: Harrisburg International Airport (HIA) for passenger and cargo transport.

* Railroad Services: Includes both passenger and freight transportation services as well as the Rockville Bridge.

Hazardous Material (Management)

* Chemical: Sites registered under the Emergency Planning and Community Right-to-Know Act (EPCRA).
* Nuclear: Three Mile Island (monitoring facilities post-decommissioning).

» Hazardous Materials: Transported hazardous materials on rail and roadways.

Water Systems

* Wastewater Treatment Plants: Ensuring proper sanitation during emergencies.

Additional Critical Facilities

* Schools and Daycare Centers: Essential for community sheltering and continuity of education.

* Government: Dauphin County Courthouse, Commonwealth of PA Facilities, administrative buildings, and
municipal offices.

This overview highlights the interconnectedness of critical infrastructure, emphasizing the need for coordination
among public and private partners to ensure resilience during emergencies.
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Figure 2.1-4. FEMA Safety and Security Lifelines in Dauphin County, PA
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Figure 2.1-5. FEMA Food, Hydration, Shelter Lifelines in Dauphin County, PA
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Figure 2.1-6. FEMA Health and Medical Lifelines in Dauphin County, PA
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Figure 2.1-7. FEMA Energy Lifelines in Dauphin County, PA
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Figure 2.1-8. FEMA Communications Lifelines in Dauphin County, PA
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Figure 2.1-9. FEMA Transportation Lifelines in Dauphin County, PA
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Figure 2.1-10. FEMA Hazardous Materials (Management) Lifelines in Dauphin County, PA
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Figure 2.1-11. Additional Critical Facilities in Dauphin County, PA
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2.2 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 will
allow the county to better assess magnitudes of hazards and develop more specific mitigation plans. According
to the 2020 U.S. Census, Dauphin County had a total population of 286,401, which represents a 6.8 percent
increase since the 2010 U.S. Census. Population demographics are then summarized in Table 2.2-1.

Table 2.2-1. Dauphin County Population Statistics

Population Population Population
Jurisdiction Ci(:ligs Ci(l)ligs Crinange Crinange Delr:sity P_er

2000-2020 2000-2020 (%) Square Mile
Berrysburg (B) 354 368 326 -28 -8% 538
Conewago (T) 2,847 2,997 2,952 105 4% 178
Dauphin (B) 773 791 795 22 3% 1,904
Derry (T) 21,273 24,679 24,715 3,442 16% 920
East Hanover (T) 5,322 5,718 6,019 697 13% 152
Elizabethville (B) 1,344 1,510 1,357 13 1% 2,487
Gratz (B) 676 765 743 67 10% 247
Halifax (B) 875 841 796 -79 -9% 4,534
Halifax (T) 3,329 3,483 3,349 20 1% 121
Harrisburg (C) 48,950 49,528 50,099 1,149 2% 6,271
Highspire (B) 2,720 2,399 2,741 21 1% 4,022
Hummelstown (B) 4,360 4,538 4,544 184 4% 3,606
Jackson (T) 1,728 1,941 1,827 99 6% 46
Jefferson (T) 327 362 360 33 10% 15
Londonderry (T) 5,224 5,235 4,899 -325 -6% 216
Lower Paxton (T) 44,424 47,360 53,501 9,077 20% 1,911
Lower Swatara (T) 8,149 8,268 9,531 1,382 17% 771
Lykens (B) 1,937 1,779 1,873 -64 -3% 1,557
Lykens (T) 1,095 1,618 1,559 464 42% 60
Middle Paxton (T) 4,823 4,976 5,048 225 5% 93
Middletown (B) 9,242 8,901 9,533 291 3% 4,725
Mifflin (T) 662 784 816 154 23% 53
Millersburg (B) 2,562 2,557 2,545 -17 -1% 3,417
Paxtang (B) 1,570 1,561 1,648 78 5% 4,289
Penbrook (B) 3,044 3,008 3,274 230 8% 7,666
Pillow (B) 304 298 292 -12 -4% 565
Reed (T) 182 239 230 48 26% 39
Royalton (B) 963 907 1,138 175 18% 3,593
Rush (T) 180 231 228 48 27% 10
South Hanover (T) 4,793 6,248 7,209 2,416 50% 634
Steelton (B) 5,858 5,990 6,263 405 7% 3,418
Susquehanna (T) 21,895 24,036 26,736 4,841 22% 1,991
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Population Population Population

2000-2020 2000-2020 (%) Square Mile
Swatara (T) 22,661 23,362 27,824 5,163 23% 2,129
Upper Paxton (T) 3,930 4,161 4,010 80 2% 157
Washington (T) 2,047 2,268 2,129 82 4% 122
Wayne (T) 1,184 1,341 1,266 82 7% 92
West Hanover (T) 6,505 9,343 10,697 4,192 64% 466
Wiconisco (T) 1,168 1,210 1,159 -9 -1% 120
Williams (T) 1,135 1,112 1,067 -68 -6% 121
Williamstown (B) 1,433 1,387 1,303 -130 -9% 5,085
Dauphin County (Total) 251,848 268,100 286,401 34,553 14% 550

Source: (US Census Bureau 2020); (Dauphin County 2021)

Notes: (B)=Borough; (C)=City; (T)=Township

Using the 2020 Decennial data, the population density of Dauphin County averages about 550 persons per square
mile, which is considerably higher than the Pennsylvania statewide average of 290 persons per square mile (U.S.
Census Bureau 2020). Penbrook Borough has the highest population density of all the municipalities in the
county (7,666 persons per square mile). 23 municipalities have population densities greater than the statewide
average, while the remaining 17 fall below. A low population density means that people are spread throughout
the county rather than clustered in groups. Dispersing information, instructions, and resources to residents in

low-density areas during a disaster response effort is more difficult than in densely populated areas because
individuals are not centralized.

While low-density areas provide challenges to disseminating hazard mitigation information, a low population
density also 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.

Dauphin County Hazard Mitigation Plan 2-17
Tb June 2025




Section 2: County Profile

Figure 2.2-1. Total Population by Census Tract in Dauphin County, PA
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Table 2.2-2. Demographics for Dauphin County

2022 ACS 5-Year

Demographics 2010 Census 2020 Census Estimate

Total Population 268,100 286,401 286,108
Male 129,619 139,248 139,108
Female 138,481 147,153 146,120
Median age (years) 394 39.8 39.4

Under 5 years 16,794 16,354 17,208
18 years and over 205,885 224,493 222,515
65 years and over 35,844 50,339 49,936
Total households 120,406 116,761 126,567
Group quarters population 6,780 6,581 N/A

Source: (US Census Bureau 2020)

Based upon Table 2.2-2, it is estimated that roughly 2.5 percent of Dauphin County’s population lives in group
quarters. The term “group quarters” refers to people living in communal settings, which can include inmates in
a prison, students in a dorm, or elderly or mentally disabled individuals living in group care homes. Residents
living in group quarters are often access and functional needs populations. It is important to ensure that each
group quarter facility has its emergency plan to account for the unique needs of its residents during a hazard
event.

2.2.1 Vulnerable Populations

The DMA 2000 requires HMPs to consider socially vulnerable populations, which are populations or groups
who have access and functional needs, including, but not limited to people without vehicles, people with
disabilities, older adults, and people with limited English proficiency (Centers for Disease Control and
Prevention 2022). These populations can be more susceptible to hazard events based on a number of factors,
including their physical and financial ability to react or respond to a hazard and the location and construction
quality of their housing.

Identifying concentrations of vulnerable populations can assist communities in targeting preparedness, response,
and mitigation actions. Populations with a higher level of vulnerability may be more seriously affected during
an emergency or disaster. For example, differences in age, income, disabilities, and English proficiency affect
people’s ability to cope with the effects of disasters. Individuals may also face compounding barriers because
they may fall within multiple categories of vulnerability.

For this plan, information collected through the National Risk Index (NRI), Centers for Disease Control and
Prevention (CDC)/Agency for Toxic Substances and Disease Registry (ATSDR) Social Vulnerability Index
(SVI), U.S. Census Bureau Decennial Census and American Community Survey (ACS), and other sources
characterizes Dauphin Country’s vulnerable populations and barriers contributing to social vulnerability. It is
important to note there are multiple resources available to assess social vulnerability and more specific barriers
and challenges.
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Figure 2.2-2. Vulnerable Populations in Dauphin County, PA

National Risk Index (NRI)

The NRI is a resource made available by FEMA to provide data to communities for 18 natural hazards. This
index defines risk as the potential for negative impacts as a result of a natural hazard. The tool incorporates
expected annual loss from natural hazards, social vulnerability, and community resilience. Within the NRI tool,
a social vulnerability score and rating represents the relative level of a community’s social vulnerability
compared to all other communities at the same level; the score is measured on a national percentile starting at
zero and increasing to 100, with 100 being the highest (FEMA 2021). Dauphin County’s overall NRI social
vulnerability is 53.15, meaning social vulnerability in the County is greater than 53.15 percent of all U.S.
communities. A score is also calculated for each census tract.
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Figure 2.2-3 depicts the social vulnerability score for census tracts in Dauphin County. A majority of the County
is within the relatively low to moderate vulnerability categories, whereas areas surrounding Harrisburg display
very high social vulnerability.
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Figure 2.2-3. CDC Social Vulnerability Index (SVI) in Dauphin County, PA

Dauphin County Hazard Mitigation Plan 2-22
.It June 2025




Section 2: County Profile

Social Vulnerability Index

The CDC/ATSDR SVI is a combination of 16 different social factors that contribute to social vulnerability as
shown in Figure 2.2-. These social factors are grouped into four themes to indicate social vulnerability
concerning socioeconomic status, household characteristics, racial and ethnic minority status, and housing type
and transportation. The vulnerability index is established by combining all the factors. The SVI data provides a
visualization of geographic areas with higher social vulnerability.

Figure 2.2-4. CDC/ATSDR SVI Social Factors

Source: CDC/ATSDR 2020

U.S. Decennial Census and American Community Survey

When assessing social vulnerability, an individual may be categorized into one or more populations that
experience a disproportionately higher vulnerability to emergencies and disasters. Quantitative data indicates
what proportion of the community they represent, but applying a qualitative lens of intersectionality illuminates
how and why these individuals may be impacted disproportionately by disasters. It is important to recognize that
this data only accounts for those individuals who participated and responded to the 2020 U.S. Decennial Census
and 2017-2022 ACS. Census data may be incomplete and not provide a full depiction of the County’s population
due to multiple factors, including distrust of government officials or programs, immigration status, or other
factors.
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Within Dauphin County, there are many individuals and groups who may experience one or more factors that
contribute to heightened vulnerability. Approximately 17.4 percent of the county’s population is over the age of
65, accounting for 49,936 individuals. The second highest percentage of individuals experiencing heightened
social vulnerability are those individuals with a disability, representing 12.7 percent of the County’s total
population. The following sections provide a brief overview of how different factors of social vulnerability
contribute to a heightened risk of hazards.

Age

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. Older adults are
more apt to lack the physical and economic resources necessary to respond to hazard events and are more likely
to suffer health-related consequences. Those older adults living on their own may have more difficulty
evacuating their homes. Older adults are also more likely to live in senior care and living facilities where
emergency preparedness occurs at the discretion of facility operators.

According to the 2022 American Community Survey 5-Year Estimate, the median age in Dauphin County was
39 years. Approximately 17.4 percent of the County’s total population is aged 65 and older. Older residents may
have access and functional needs that require particular mitigation actions to address. For example, many older
residents may be unable to drive, and special evacuation plans may be necessary for this population. They may
also have hearing or vision impairments that could make receiving emergency instructions difficult.

Additionally, 6.0 percent of the County’s total population is under the age of five. Both older and younger
populations have higher risks of contracting certain diseases. The County’s combined population under five
years of age and over 65 years of age represents approximately 23.4 percent of its total population.

Income

The 2022 American Community Survey 5-Y ear Estimates indicate that the median household income in Dauphin
County was $74,159 and the poverty rate was 12.9 percent (U.S. Census 2023). The U.S. Census Bureau
identifies households with two adults and two children with an annual household income below $30,900 per year
as living in poverty (U.S. Census 2024).

Household income has many implications for disaster preparedness and post-disaster recovery. Households and
individuals that are low-income may struggle to afford disaster preparedness measures, such as purchasing flood
insurance for their homes (SAMHSA 2017). Low-income households may have a more difficult time evacuating
during hazard events due to financial and employment barriers. Additionally, low-income and impoverished
individuals and households often live in lower-quality housing that is in more hazard-prone areas than their
higher-income peers (SAMHSA 2017).

Race and Ethnicity

Black, Indigenous, and People of Color (BIPOC) often experience more profound short- and long-term impacts
from disasters than their white peers. A meta-analysis of recent research found that “multiple studies of heat,
extreme cold, hurricanes, flooding, and wildfires find evidence that people of color, including Black, Latinx,
Native American, Pacific Islander, and Asian communities are at higher risk of climate-related health impacts
than Whites... Studies of adults have found evidence of racial disparities related to climatic changes with respect
to mortality, respiratory and cardiovascular disease, mental health, and heat-related illness... and infants and
children of color have experienced adverse perinatal outcomes, occupational heat stress, and increases in
emergency department visits associated with extreme weather” (Berberian, Gonzalez and Cushing 2022).
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Dauphin County has a growing population of BIPOC residents, increasing from 25.7 percent of the total
population in 2010 to 33.5 percent of the population in 2022. As the County’s demographics continue to shift,
future mitigation actions should account for the particular needs of communities of color.

Table 2.2-3. Race and Ethnicity Population Summary for Dauphin County, PA

.. % of % of
Race and Ethnicity Population Population
One race 264,899 92.5% 270,193 94.4%
White 180,980 63.2% 190,327 66.5%
Black or African American 50,868 17.8% 52,798 18.5%
American Indian and Alaska Native 799 0.3% 769 0.3%
Asian 17,277 6.0% 16,319 5.7%
Native Hawaiian and Other Pacific Islander 109 0.0% 335 0.1%
Some other race 14,866 5.2% 9,645 3.4%
Two or more races 21,502 7.5% 15,915 5.6%
Foreign born 22,625 7.9% 24,838 8.7%
Speak a language other than English 31,383 12.1% 36,995 13.0%
Hispanic or Latino 31,251 10.9% 29,871 10.4%

Source: U.S. Census Bureau 2020 Decennial; U.S. Census Bureau 2022 ACS Vulnerable Population Totals

Access and Functional Needs

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 may 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, and hearing, or rely on specialized medical equipment or
supplies that may become inaccessible during a hazard event. According to the 2022 American Community
Survey 5-Year Estimates, 12.7 percent of residents of Dauphin County are living with a disability.

Limited-English Proficiency

Individuals who are not fluent or do not possess a working proficiency in English are vulnerable because they
may have difficulty understanding the information being conveyed to them. Cultural differences can also add
complexity to how information is being conveyed to populations with limited proficiency in English (Centers
for Disease Control and Prevention 2021). According to the 2022 American Community Survey 5-Year
Estimates, 13.1 percent of residents over the age of five primarily speak a language other than English at home.
Of'the 16,744 individuals who reported speaking English less than “very well,” 47.4 percent speak Spanish, 47.6
percent speak other Indo-European languages, 51.9 percent speak Asian and Pacific Island Languages, and 39.6
percent speak other languages (U.S. Census 2022). Future hazard mitigation strategies should consider
addressing language barriers to ensure that all residents can receive emergency instructions. Table 2.2-4
summarizes race and ethnicity population information, including English proficiency, for Dauphin County.

Population and Demographic Trends

This section discusses population trends to use as a basis for estimating future changes that could result from the
seasonal character of the population and significantly change the character of the area. 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
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future development in vulnerable areas. Various Census Bureau products were used as sources for the population
trends section. The Decennial Census is the official population count taken every 10 years. In addition to the
U.S. Census historic counts, the population projections from the Pennsylvania State Data Center and the
Pennsylvania Department of Environmental Protection were utilized to provide insight into future population
trends. The county’s population experienced a gradual increase in the mid to late 20" century and continued to
grow steadily through the first three decades of the 215 century. The population is projected to continuously
increase through 2040.

Figure 2.2-5. Dauphin County Population Change, 1950 - 2040

Population Count

350,000
300,000
250,000
200,000
150,000
100,000

50,000

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

Source: Pennsylvania State Data Center for the Center for Rural Pennsylvania 2013, Pennsylvania Department of Environmental Protection
2012, 2000 U.S. Census Bureau 2000, 2010 U.S. Census Bureau 2010, and 2020 U.S. Census Bureau

Population changes at the municipal level are also important to capture to better understand changing populations
within the county and where the concentration of population resides. Table 2.2-5 provides population change
and projections in population for each municipality. The population of the entire county is projected to be
313,620 by the year 2040, which represents a net population increase of 45,520 people in 30 years. As shown in
the table below, 60 percent of municipalities in Dauphin County are projected to see an increase in population.
The table also shows that 16 municipalities are projected to see a decrease in population. It should be noted that
changes in population or demographics may be used to identify higher-risk populations. Maintaining up-to-date
data on demographics will allow Dauphin County to better assess magnitudes of hazards and develop more
specific mitigation plans and strategies.
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Table 2.2-4. Dauphin County Population Projections by Municipality

Projected
e 2000 2010 2020 2030 2040 Population Change | | oPulation
T Census Census Census Projection Projection Estimate ierize
) 2010- 2040
(%)
Berrysburg (B) 354 368 326 367 365 -3 -1%
Conewago (T) 2,847 2,997 2,952 3,187 3,279 282 9%
Dauphin (B) 773 791 795 775 762 29 4%
Derry (T) 21,273 | 24,679 24,715 31,049 34,222 9,543 39%
East "('?)”over 5322 | 5718 6,019 6,801 7,351 1,633 29%
E"Zakzgt)h"'"e 1,344 1,510 1,357 1,606 1,647 137 9%
Gratz (B) 676 765 743 854 896 131 17%
Halifax (B) 875 841 796 771 737 -104 -12%
Halifax (T) 3,329 | 3,483 3,349 3,567 3,603 120 3%
Harrisburg (C) | 48,950 | 49,528 50,099 47,415 46,266 23,262 7%
Highspire (8) | 2,720 2,399 2,741 2,085 1,935 -464 -19%
H“m"zgl)smwn 4,360 4,538 4,544 5,058 5,323 785 17%
Jackson (T) 1,728 1,941 1,827 2,137 2,228 287 15%
Jefferson (T) 327 362 360 356 351 11 3%
L°"d‘(’T“)de"y 5,224 5,235 4,899 5,491 5,626 391 7%
L°WeETF;aXt°” 44,424 | 47,360 53,501 55,131 59,070 11,710 25%
Loweré‘;vatara 8,149 | 8,268 9,531 9,288 9,820 1,552 19%
Lykens (B) 1,937 1,779 1,873 1,552 1,441 -338 -19%
Lykens (T) 1,095 1,618 1,559 2,071 2,286 668 41%
M'dd"(eT‘)’am” 4,823 | 4,976 5,048 4,886 4,833 143 3%
Middletown (B) | 9,242 | 8,901 9,533 8,488 8,289 612 7%
Mifflin (T) 662 784 816 917 980 196 25%
Millersburg (B) | 2,562 2,557 2,545 2,415 2,340 217 8%
Paxtang (B) 1,570 1,561 1,648 1,527 1,509 52 -3%
Penbrook (B) | 3,044 | 3,008 3,274 3,172 3,261 253 8%
Pillow (B) 304 298 292 261 241 57 -19%
Reed (T) 182 239 230 244 243 4 2%
Royalton (B) 963 907 1,138 758 683 224 -25%
Rush (T) 180 231 228 274 294 63 27%
South ;?”over 4,793 6,248 7,209 8,107 9,006 2,758 44%
Steelton (B) 5858 | 5,990 6,263 6,723 7,102 1,112 19%
Susq“('i;‘a”“a 21,895 | 24,036 26,736 29,231 31,854 7,818 33%
Swatara (T) | 22,661 | 23,362 27,824 26,659 28,359 4,997 21%
UppeETP)aXton 3,930 4,161 4,010 4,639 4,878 717 17%
Washington (T) | 2,047 2,268 2,129 2,718 2,943 675 30%
Wayne (T) 1,184 1,341 1,266 1,769 1,986 645 48%
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Projected

2000 2010 2020 2030 2040 Population Change | | oPulation
Change

.. Projection )
Census Census Census Projection Estimate 2010- 2040

(%)

Municipality

West :_z;nover 6,505 9,343 10,697 12,678 14,312 4,969 53%
Wiconisco (T) | 1,168 | 1,210 1,159 1,093 1,029 -181 -15%
Williams (T) 1,135 | 1,112 1,067 1,076 1,058 -54 -5%
W'”'a(”;;mw” 1,433 | 1,387 1,303 1,271 1,212 -175 -13%
Dauphin 251,848 | 268,100 | 286,401 298,465 313,620 45,520 15%
County (Total)

Sources: U.S. Census Bureau, Dauphin County 2021

Dauphin County has an estimated 128,573 housing units. These properties may be vulnerable to various natural
hazards, particularly those located in defined hazard areas. Damage to residential properties is not only costly to
repair or rebuild but devastating to the displaced residents.

According to the U.S. Census, approximately 5.3 percent of the county’s residential properties are vacant. Vacant
buildings are particularly 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.

Approximately 37.9 percent of the county’s housing units are renter-occupied. Because renters are more transient
than homeowners, communicating with renters may be more difficult than communicating with homeowners.
Similarly, communications with tourists would be harder during an emergency event. Communication strategies
should be developed to ensure that these populations receive proper notifications. Table 2.2-6 summarizes the
characteristics of the residential properties in Dauphin County.

Table 2.2-5. Housing Characteristics in Dauphin County

Housing Characteristics ‘ 2010 2023

Total housing units 120,406 128,573
Owner-occupied housing units 71,491 75,592
Renter-occupied housing units 38,944 46,181
Vacant housing units 9,971 6,800

Median value (dollars) 158,800 239,800

Housing units with a mortgage 47,210 46,028

Housing units without a mortgage 23,231 29,564

Source: U.S. Census Bureau 2010, U.S. Census, ACS 1-Year Estimates 2023

In 2023, the median household income in the county was $74,170, which was lower than the Commonwealth of
Pennsylvania’s estimated median household income of $76,081 (U.S. Census 2023). Approximately 9.2 percent
of families’ incomes in Dauphin County were below the poverty level, and 13.3 percent of its individuals’
incomes were below the poverty level. Emergency responders may have difficulty connecting with individuals
within this economic bracket for several reasons, including less access to the Internet within these communities.
Additionally, some low-income families and individuals may not own vehicles and therefore could be more
vulnerable during an evacuation. Table 2-2.7 summarizes the economic characteristics of Dauphin County’s
population and the population distribution of residents with incomes below the poverty level.
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Table 2.2-6. Economic Characteristics in Dauphin County

Economic Characteristics 2010 Census 2023 ACS 5-Year Estimate
Median household income $52,177 $74,170
Median family income $62,499 $95,433
Per capita income $28,031 $41,034
Families with income below the poverty level 10.9% 9.2%
Individuals with income below the poverty level 14.4% 13.3%

Source: Dauphin County 2021; U.S. Census 2023

Dauphin County Hazard Mitigation Plan 2-29
1‘: June 2025




Section 2: County Profile

Figure 2.2-6. Total Residential Cost Value(RCV) per Census Tract in Dauphin County, PA
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Figure 2.2-7. Total Commercial Cost Value(RCV) per Census Block in Dauphin County, PA
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Figure 2.2-8. Total Industrial Cost Value (RCV) per Census Tract in Dauphin County, PA
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2.3 LAND USE AND DEVELOPMENT

Dauphin County is a rural, agricultural community with urbanized centers along major waterways, including the
Susquehanna River. In the completion of the 2017 Dauphin County Comprehensive Plan, the county states
historical, cultural, and agricultural importance by establishing “growing our communities” while “growing
within our environment” (TCRPC 2020). The county understands the historical and agricultural importance of
growing economically through its designated growth areas.

The northern, southern, and portions of the eastern part of the county contain a significant amount of agricultural
activity. The county contains prime farmland and Soil Capability Class II and III land, which are classifications
given by the Commonwealth for land that is still farmland of importance. The county contains over 91,000 acres
of farmland spread across both the northern and southern parts of the county. While much of the county is
considered urban, most urban development in the county is in the southern half. Agricultural lands and forests
make up over 70 percent of the county. Land use in Dauphin County is listed in Table 2.3-1 and illustrated in
Figure 2.3-1.

Table 2.3-1. Land Use Area in Dauphin County

Land Use Category Total Acres Percent of Total

Agricultural 91,437 25.8%
Barren Land 632 0.2%
Forest 161,523 45.5%
Urban Area 76,717 21.6%
Wetland 1,516 0.4%
Total 355,034 100.0%
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Figure 2.3-1. Dauphin County Land Use and Land Cover
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2.4 DATA SOURCES AND LIMITATIONS

The County Profile section of this HMP was developed with information from the following sources:

1. American Community Survey. 2019. 2015 - 2019 American Community Survey 5-Year Estimates.

2. Berberian, A.G., D.J.X. Gonzalez, and L.J. Cushing. 2022. "Racial Disparities in Climate Change-Related
Health Effects in the United States." Curr Envir Health Rpt 9: 451-464. https://doi.org/10.1007/s40572-
022-00360-w.

3. Center for Rural Pennsylvania. n.d. County Profiles. Accessed 2022.
https://www.rural.pa.gov/data/county-profiles.cfm.

4. Center for Rural Pennsylvania. 2023. Rural Pennsylvania’s Aging Population. Legislative Agency of the
Pennsylvania Legislative Assembly.

5. Centers for Disease Control and Prevention. 2021. Culture and Language. December 9.
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Data sources used to develop the HMP in general are listed in Appendix A. Data sources used to perform
geographic information system (GIS) analysis for the risk assessment are listed in Section 4.4. These sources
were key in understanding the current demographic makeup of the community as well as in framing the
foundation of the Plan. The sources listed provided the underlying context of the Plan and allowed the Planning
Team to understand critical vulnerabilities in the County. Throughout 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). Despite multiple requests for municipal documents, the response was somewhat
limited.

l_“: Dauphin County Hazard Mitigation Plan 2-36

June 2025



Section 3: Planning Process

SECTION 3 PLANNING PROCESS

A successful planning process builds partnerships and brings together members representing government
agencies, the public, and other stakeholders to reach a consensus on ways the community will prepare for and
respond to those hazards most likely to occur. Applying a comprehensive and transparent process adds validity
to the Hazard Mitigation Plan (HMP). Participants involved in the HMP planning process gained a better
understanding of problems and issues and helped devise solutions and actions for the community—resulting in
arevised set of common community values and widespread support for directing financial, technical, and human
resources to agreed-upon actions.

The planning process was an integral part of updating the Dauphin County HMP. This section describes the
planning process used to update the HMP, with participation from the county’s 40 municipalities. This section
also describes the hazard mitigation and multi-jurisdictional planning implemented by the Steering Committee
and Planning Team in meetings and documentation with public and stakeholder participation, during the HMP
update process. Additional details about the process of updating each section of this HMP appear at the beginning
of each section.

3.1 UPDATE PROCESS AND PARTICIPATION SUMMARY

In accordance with the Disaster Mitigation Act of 2000 (DMA 2000) requirements, this plan documents the
following topics:

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 Federal Emergency Management
Agency (FEMA) approval

The PEMA All-Hazard Mitigation Planning Standard Operating Guide lays out the standard planning process in
Pennsylvania to create and update HMPs (including this HMP) and is cited in Appendix A, under Authorities
and References. Section 4 (Risk Assessment) describes hazard vulnerabilities, and the risk assessment and
Section 6 (Mitigation Strategy) describes the mitigation strategy for this HMP.

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 Dauphin County. Opportunities for public participation included public
meetings, 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. Information was also gathered through the use of three online surveys, which are further
discussed in Section 3.4. Most information received for this update came from Dauphin County, its
municipalities, and the Steering Committee, while any additional information came through extensive desktop
research. Through this planning process, the county established a comprehensive approach to reduce the effects
of hazards on the county and its municipalities.

3.2 THE PLANNING TEAM

For the 2025 Dauphin County HMP Update, the Planning Team was assembled, which included two primary
groups of participants — the Steering Committee and the Planning Partnership. Both groups are described below.
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3.2.1 Steering Committee

Recognizing the need to manage risk within the county and to meet the requirements of the DMA 2000, the
Dauphin County Department of Public Safety led the update to the 2021 HMP. Ms. Lexi Passaro, a Planning
Specialist, developed a Steering Committee that was charged with providing guidance and oversight of the
planning process on behalf of the general planning partnership. They also attended and participated in Steering
Committee meetings as well as provided assistance with the development and completion of certain planning
elements, including:

Reviewing and updating the hazards of concern

Developing a public and stakeholder outreach program

Assuring that the data and information used in the plan update process are the best available
Reviewing and updating the hazard mitigation goals

Identifying and screening appropriate mitigation strategies and activities

Reviewing and commenting on plan documents prior to submission to PEMA and FEMA

The Steering Committee helped to ensure that the resulting document will be embraced both politically and by
the constituency within the planning area. Ms. Passaro served as chair of the Steering Committee as well as the
lead planner and point of contact throughout the planning process. The Steering Committee is identified in Table
3-1 and this group was charged with the following:

Table 3-1. Steering Committee Members for the 2025 Dauphin County HMP Update

Jurisdiction/Affiliation

Andrew Megonnell | Training Specialist Dauphin County OEM
Andrew Verbos Lieutenant Susquehanna Township Police Department
Bill Haig Director of West Hanover Township

Environmental Services

Operations Manager /

Bonnie Kent Community Liaison

Northern Dauphin Human Services Center

Chris Eaton EM Coordinator Hershey Medical Center

Chris Fisher 222?3@15:“% EM OEM, Dauphin County Department of Public Safety

Doug Brown Deputy Director Dauphin County Community & Economic Development
Eric Naguski Manager Dauphin County Agriculture and Natural Resources Center
Lexi Passaro Planning Specialist OEM, Dauphin County DPS

Mark Stronbraker Public Safety Director | Highspire Borough

Dauphin County DPS / Dauphin County Community
Organizations Active in Disaster

Robert Stout EM Specialist Dauphin County Department of Public Safety

Matt Weber

3.2.2 Planning Partnership

The Planning Partnership is a combined group consisting of the Steering Committee and at least one
representative from each municipality. Municipal Representatives provide direct input to jurisdiction-specific
sections (annexes) of the plan regarding capabilities, hazard event history, and project development. The
jurisdictions in Dauphin County have differing levels of capabilities and resources available to apply to the plan
update process, and further, have differing exposure and vulnerability to the natural hazard risks being
considered in this plan. Dauphin County’s intent is to encourage participation by all-inclusive jurisdictions and
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to accommodate their specific needs and limitations while still meeting the intent and purpose of plan update
participation. Such accommodations have included the establishment of a Steering Committee, engaging a
contract consultant to assume certain elements of the plan update process on behalf of the jurisdictions, and the
provision of additional and alternative mechanisms to meet the purposes and intent of mitigation planning.

This group was assembled to represent each of the municipalities participating in the HMP update, and Table
3-2 below identifies the Planning Partnership, which includes 40 municipalities (Dauphin County, 2025), six
educational institutions, as well as 13 other departments, agencies, or community organizations within the
County. Each of those listed was invited to participate.

Table 3-2. Planning Partnership in the 2025 Dauphin Co. HMP Update

Position

Organization

Sector/Community
Lifeline

Office of Emergency .
Lexi Passaro Management Planning Reuphis Cour}ty LD st o Safety and Security
. Public Safety
Specialist
A . Dauphin County Department of .
Chris Fisher Deputy Director Public Safety Safety and Security
.. o Dauphin County Department of .
Andy Megonnell Training Specialist Public Safety Safety and Security
Emergency Management | Dauphin County Department of .
Bob Stout Specialist Public Safety Safety and Security
Dennis . Dauphin County Department of .
Toudtns Detective Public Safety Safety and Security
. Dauphin County Department of .
Michael Perko Intern Public Safety Safety and Security
Dauphin County Community
Matthew Weber - Organizations Active in Safety and Security
Disaster
Doug Brown Deputy Director Dauphin County Economic Economic Development

Development Corporation

June 2025

Mark L. . . Highspire Borough Police .
Stonbraker Public Safety Director [ — Safety and Security
Andrew Verbos Lieutenant Susquehanna Township Police Safety and Security
Department
Chris Eaton Emergency Management Hershey Medical Center Health and Medical
Coordinator
Brian Blahusch IT Manager Derry Township Communications
Tim Roche Emergency Management Derry Townshi Safety and Securi
Coordinator Ty p ty ty
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Ron Johnson Emergency Management East Hanover Township Safety and Security
Coordinator
Nancy Gamber EMA Staff East Hanover Township Safety and Security
Lower Paxton Township
Ralph Palm - Emergency Management Safety and Security
Agency
Robert Furlong EMA Coordinator Lower Swatara Township Safety and Security
Emergency Management Middletown Borough
Tom Foreman gency vianag Emergency Management Safety and Security
Coordinator
Agency
Millersburg Borough, Upper
Douglas Snyder Chief Paxton Township, Millersburg Safety and Security
Fire Company
. South Hanover Township and .
Sean Freeland Deputy Chief Union Deposit Fire Company Safety and Security
Kathy McCool Borough Manager Steelton Borough Safety and Security
Steve Shaver Deputy Emergency Steelton Borough Safety and Security
Manager Coordinator
. . Swatara Township Emergency .
Jon Kibe Deputy coordinator S Y Safety and Security
Gabe Olivera Director of S.afety and Central Dguphm School Safety and Security
Security District
. . Director of Safety and Derry Township School .
Chris Grudi Seuriy District Safety and Security
Jum Hazen Communications Director | Lower Dauphin School District Communications
Safety & Security . . .
Dan Troutman Coordinator Millersburg School District Safety and Security
Jill Lovett Dlrectqr/Manager, Susquehanna Townshlp Communications
Finance Authority
Andrew Goodolf Disaster Pngram American Red Cross Health and Medical
Specialist
. . Community Disaster . .
Melinda Rosario American Red Cross Health and Medical
Program Manager
. . Cumberland County .
Michele Parsons Deputy Director e e ————— 1 Safety and Security
. . . . Cumberland County .
Justin Shaulis Planning Coordinator Department of Public Safety Safety and Security
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Cumberland County Planning

Steve Hoffman Planning Manager T — Safety and Security
Steve King - Rabbit Transit Transportation
Martyn Nevil - South Central Task Force Safety and Security
Dauphin County Planning | Tri-County Regional Planning .
Jerry Duke Coordinator Commission Safety and Security
Amy Burrell Borough Manager Royalton Borough Safety and Security
Bart Chair, Board of . .
Shellenhamer Supervisors Londonderry Township Safety and Security
. . . Harrisburg Redevelopment .
Chris Davenport HRA Projects Director At Safety and Security
Donald E Shutt, | Emergency Management Northern Dauphin County 4 .
Jr Coordinator Regional EMA Safety and Security
George Drees Fire Marshal Susquehanna Township Safety and Security
Glenn Sattizahn | Senior Deputy Fire Chief | Harrisburg City Fire and EMA Safety and Security
James Whitall Manager Millersburg Borough Council Safety and Security
. . Hummelstown Borough Police .
Justin Hess Chief Department Safety and Security
Mike Souder Deputy Chief Harrisburg City Fire and EMA Safety and Security
Manager/Codes . .
Lynn Wuestner Enforcement South Hanover Township Safety and Security
Robin Bloss Coordinator G R U i e Safety and Security

Borough EMA

Brenda Osman

Emergency Management
Coordinator

Jefferson and Rush Townships

Safety and Security

Emergency Management

Craig Powers Coordinator Swatara Township Safety and Security
Brian Enterline Fire Chief Harrisburg City Safety and Security
Floyd Wise Deputy Chief of Training Harrisburg City Safety and Security
Kristi English Source Water Protection PA American Water Water Systems
Program Manager
. Emergency Management . .
Bradly Reist Coordinator Susquehanna Township Safety and Security
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Luanna . .
Zimmerman Secretary/Treasurer Upper Paxton Township Safety and Security
Emereency Manacement Upper Paxton Township EMA
Sean Grimm gency vianag and Millersburg Borough Fire Safety and Security
Coordinator
Company
Emergency Management Middle Paxton Township, .
Robert Rusbatch Coordinator Dauphin Borough Safety and Security
Bill Haig Dt ¢iF Egv1ronmenta1 West Hanover Township Safety and Security
Services
Operations Northern Dauphin Human
Bonnie Kent Manager/Community - aup Health and Medical
. Services Center
Liaison
. . Dauphin County Agriculture .
Eric Naguski Manager and Natural Resources Center Food, Hydration, Shelter

Appendices C, D, and E include complete lists of individual invitees and participants, attendance at meetings,
completion of worksheets, and submittal of comments.

The Planning Team acknowledged that important steps in developing a comprehensive HMP included
identifying hazards that specifically affect Dauphin County, and assessing their likelihood of occurrence, along
with potential damage to the people, property, and environment of the county. The Planning Team chose to focus
on an all-hazards approach rather than a narrower approach that focused on natural disasters only.

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

3.3

Assisting with the organization of a Steering Committee and Planning Team.

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, hazard profiling, and risk
assessment.

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

Assisting with the review of the progress of past mitigation strategies.

Assisting with the screening of mitigation actions and the identification of appropriate actions.
Assisting with the prioritization of mitigation actions.

Authoring of the draft and final HMP documents.

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 3-3 lists dates and descriptions of meetings held by the Dauphin County Steering
Committee and Planning Team as part of the process of updating the 2025 Dauphin County HMP.

T

Dauphin County Hazard Mitigation Plan 3-6

June 2025



Section 3: Planning Process

Table 3-3. Public and Planning Meetings

Date Description of Meeting / Workshop

February 12, 2024 | Kickoff meeting with the Steering Committee

Planning Team Kickoff Meetings (2)

To maximize participation, two Planning Team Kickoff meetings were held, one at the
April 11, 2024 Dauphin County DPS headquarters and the other at the Dauphin County Hazardous
Materials Response Team Station 77. Discussions included topics like the 5-year HMP
review and plan update process, the evaluation of identified hazards of concern, the
capability assessment overview, and a review of the mitigation strategy.

April 29, 2024 Facebook post soliciting feedback on flooding problem areas in the County

November 2023 — | Direct outreach and phone calls/conference calls with municipalities to garner as much
March 2025 participation and buy-in as possible

The Dauphin County HMP Website® was updated with upcoming Risk Assessment

UG, AP meeting dates, invitations, and meeting details.

September 23, 2024 | Risk Assessment and Capability Assessment Workshop

Mitigation Strategy Workshops (2) — to offer as many opportunities for involvement,
January 7, 2025 community members were invited to participate in the mitigation strategy discussions,
which included conversations about mitigation goals, objectives, and actions.

Planning Partnership HMP Draft Review — members from the Steering Committee,
January 27, 2025 as well as the Planning Partnership, were invited to review and comment on the 2025
HMP Draft.

February 2025 Public HMP Draft Review Meeting to receive comments on the 2025 HMP Draft
* https://dauphincountyhmp.com/

The Steering Committee followed up each meeting with meeting notes that documented all agenda topics, as
well as presentation slideshows, and any meeting material presented. Appendix C contains documentation from
all meetings. Dauphin County residents were informed of the planning process through various sources,
including newspaper articles, email communications from Steering Committee members, social media
announcements, as well as through Workshop Meeting discussions. Figure 3.3-1 shows the public
announcements made on social media platforms, like the Dauphin County Department of Public Safety Facebook
account. In addition to these posts, links were provided to educate the public about what hazard mitigation
means and why it is important to their community. Links shown in these posts included ones for the Dauphin
County, PA - Problem Area Survey as well as the Dauphin County Hazard Mitigation Application, which was
designed to raise awareness about the County’s ongoing mitigation efforts. Appendix E includes those articles.
Any subsequent supporting documentation provided by county residents will be included in Appendix E (Public
and Stakeholder Participation).
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Figure 3.3-1. Social Media Posts Soliciting Public Feedback/Support for the 2025 HMP Update

. Dauphin County Department of Public Safety
= October 3, 2023 - @

Dauphin County & our stakeholders participate in the Hazard Mitigation Program. This program's
goal is to reduce the impact of hazards like flooding to our communities.

This program relies on input from our stakeholders & the public, so our GIS department recently

created a website to make the plan more relatable.

See the link below & let us know what you think!

EXPERIENCE.ARCGIS.COM
Experience

Hello! Thank you for participating in the update of the Dauphin County
Hazard Mitigation Plan (HMP). The HMP analyzes the risks that we face,
our capabilities to address those risks, and identifies our communities'
strategy for reducing our vulnerability. This survey tool helps the County
identify problems and problem areas to be addressed in the HMP.
Please tell us about the ways in which hazards impact your community
and/or what needs to be protected.

In the fields below, please identify the location of the problem. You can
also drop a pin on the map to show the exact location. After identifying
the location, pick the type of problem you face from the dropdown, and
tell us about the problem. Finally, if you own the property/location and
might be interested in having your property purchased so you can move

out of a hazardous area, let us know.

Name:*

Title:*

Email Address:*

3.4 PUBLIC AND STAKEHOLDER PARTICIPATION

To maximize the effectiveness of the HMP, the Planning Team fostered continual public and stakeholder
engagement. Input was encouraged and collected through a variety of methods. Five worksheets/surveys— the
Hazard/Risk Identification Survey, Municipal Risk Factor Analysis, Capabilities Assessment Survey, NFIP
Survey, and Mitigation Strategy 5-Year Plan Review Worksheet (Mitigation Review Worksheet) —were given
to representatives from each municipality in Dauphin County. Of the county and its 40 municipalities, 30
completed worksheets so that their input could be reviewed and incorporated into the updated HMP.

The following entities with a vested interest in the development of the updated HMP were given the opportunity
to participate in the planning process by attending a Planning Team or public meeting, or by offering comments
on the project website: local, state, and federal agencies; neighboring jurisdictions (i.e., Cumberland County);
community leaders; educators; healthcare facilities; and other relevant private and nonprofit groups. Invitations
to participate in meetings were sent to those stakeholders. Appendix E includes a copy of the Planning Team
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. Additionally, 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
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mitigation project selection. Of the 38 municipalities, 17 of these partners had representatives attend at least one
meeting; four more of the participating municipalities provided information through individual contact.

In addition, the County (DPS) collaborated with the Pennsylvania Department of Environmental Protection (PA
DEP) to obtain a comprehensive inventory of dams within the County. This inventory included the six High
Hazard Potential Dams (HHPDs) as classified by PA DEP. Among these six HHPDs in Dauphin County, one is
owned by a municipality, one by a university, one by a homeowner’s association, and the remaining three are
privately owned.

Dauphin County proactively reached out to the owners of these dams to collect data from their Emergency Action
Plans (EAPs) and inundation maps. This collected data has been integrated into the referenced maps used in the
HMP. The EAPs and associated inundation maps are maintained on file by each dam owner and by Dauphin
County to safeguard the confidential and sensitive information they contain. Due to the sensitive nature of these
documents, they can be requested as needed.

Through public announcements, email communications, and direct outreach via phone, the groups listed in
Section 3.2 and the general public were invited to visit the project website, review the draft county HMP update,
and send comments to the Dauphin County Department of Public Safety. Appendix E includes copies of the
public notices and other forms of public and stakeholder outreach. Throughout the course of the entire planning
process, the following stakeholder organizations participated in the planning process. Table 3-4 in Section 3.5
provides overall municipal participation in more detail.

e American Red Cross e Halifax (T) e Middle Paxton (T) e South Hanover (T)
o Capital Region Water e Harrisburg (C) o Middletown (B) o Steelton (B)
. e Harrisburg .
e Central Dauphin S.D. Redevolapmencaudy e Millersburg Area S. D. e Susquehanna (T)
. o Northern Dauphin Co. 4

e Conewago (T) e Hershey Medical Center Regional EMA o Swatara (T)
e Cumberland County e Highspire (B) e PA American Water e Tri-County RPC
e Dauphin (B) e Hummelstown (B) e Paxtang (B) o Upper Paxton (T)
e Dauphin Co. Community .

O, sits o D sier e Jackson (T) e Penbrook (B) e Washington (T)
e Dauphin Co. DPS o Jefferson (T) e Penn State University e Wayne (T)
e Dauphin Co. .

Communications e Londonderry (T) e Pillow (B) e West Hanover (T)
e Derry (T) e Londonderry Schools o Rabbit Transit Williams (T)
e Derry (T) S.D. e Lower Dauphin S.D. e Reed (T)
e East Hanover (T) e Lower Paxton (T) ¢ Royalton (B)
e Elizabethville (B) e Lower Swatara (T) e Rush (T)

. e South Central PA Task

o Halifax (B) e Lykens (B) Force

Notes: (B)=Borough, (C)=City, (T)=Township; S.D.=School District

3.5 MULTI-JURISDICTIONAL PLANNING

Dauphin County took a multi-jurisdictional approach to preparing the HMP to ensure that it 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, Dauphin County
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depended on municipal buy-in because the municipalities have the legal authority to enforce compliance with
land use planning and development directives.

Dauphin County undertook an intensive effort to involve all 40 municipalities in the update process. Municipal
officials and representatives were invited to attend Planning Team and public meetings and were provided with
worksheets to update the hazards of concern capabilities, as well as local mitigation strategies. Municipalities
were also asked to review and prioritize the mitigation actions, which are described further in Section 6 of this
Plan. Municipal participation culminated in the formal adoption of the HMP; copies of municipal adoption
resolutions are in Appendix F. Table 3-4 indicates the ways each municipality participated in the planning
process. In some cases, a municipality was unable to attend a Planning Team meeting; therefore, an individual
follow-up meeting with each municipality was held by Dauphin County Steering Committee representatives to
cover the meeting material and provide municipal support on the topics presented.
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Table 3-4. Participation Matrix

Meetings Worksheets
o Planning Risk Mit. HMP Indiv. Hazard Mun. Cap. NFIP Mit. Mit. 2025 Plan
Jurisdiction Team Assess. Strategy Draft Contact ID and Risk Assess. Survey Action Strategy Adoption

Kick-Off Meeting Work. Review Risk Eval Factor Wksht. Wksht. Review Review Date

Meeting Meeting Form Wksht. ‘Wksht.
Dauphin County o o o o o o o o N/A o o TBD
Berrysburg (B) o o o o o o o o o o o TBD
Conewago (T) o o o o o o o o o o o TBD
Dauphin (B) o o o o o o o o o o o TBD
Derry (T) o o o o o o o o o o o TBD
East Hanover (T) () o o o o o o o o o o TBD
Elizabethville (B) (] o o o o o o o o o o TBD
Gratz (B) o J o o J J J o o J o TBD
Halifax (B) (] o o o o o o o o o o TBD
Halifax (T) ] o o o o o o { o o o TBD
Harrisburg (C) o o o o o o o o o o o TBD
Highspire (B) (] o o o o o o o o o o TBD
Hummelstown (B) o o o o o o o o o o o TBD
Jackson (T) (] o o o o o o o o o o TBD
Jefferson (T) o o o o o o o o o o o TBD
Londonderry (T) (] o o o o o o o o o o TBD
Lower Paxton (T) o o o o o o o o o o o TBD
Lower Swatara (T) (] o o o o o o o o o o TBD
Lykens (B) o o o o o o o o o o o TBD
Lykens (T) o o o o o o o { [ o o TBD
Middle Paxton (T) o o o o o o o o o o o TBD
Middletown (B) ] o o o o o o o o o o TBD
Mifflin (T) o o o o o o o o o o o TBD
Millersburg (B) ( ] o o o o o o o o o o TBD
Paxtang (B) o o o o o o o o o o o TBD
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Section 3: Planning Process

Meetings Worksheets
R Planning Risk Mit. HMP Indiv. Hazard b Mit. Mit. 2025 Plan
Jurisdiction Team Assess. Strategy Draft Contact ID and Action Strategy Adoption

Kick-Off Meeting Work. Review Risk Eval Review Review Date

Meeting Meeting Wksht. Wksht.
Penbrook (B) o o o o o o o o o o o TBD
Pillow (B) () o o o o o o o o o o TBD
Reed (T) () o o o ] ] ] o o ] ] TBD
Royalton (B) o o o o o o o o o o o TBD
Rush (T) ) o o o o o o L N/A o o TBD
South Hanover (T) o o o o o o o o o o o TBD
Steelton (B) o o o o o o o o o o o TBD
Susquehanna (T) o o o o o o o o o o o TBD
Swatara (T) ) o o o o o o o o o o TBD
Upper Paxton (T) (] o o o o o o o o o o TBD
Washington (T) ) o o o ) o o o o o o TBD
Wayne (T) ([ ] o o o (] o o o ([ o o TBD
West Hanover (T) ) ) ) o ) ) ) ) ) ) o TBD
Wiconisco (T) [ ) o o o o o o o o o [ ] TBD
Williams (T) [ ] [ ] ]  J [ ] [ ] [ ] ] [ [ o TBD
Williamstown (B) o o o o o o o o o o [ ] TBD

Notes: (B)=Borough; (C)=City; (T)=Township; green = participation; red = no participation; Cap. = Capability; Indiv. - Individual; Mit. = Mitigation; N/A = Not applicable

* = Though the worksheet was not received, the related information was collected during an interview with officials.
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Section 4: Risk Assessment

SECTION 4 RISK ASSESSMENT

4.1 UPDATE PROCESS AND PARTICIPATION SUMMARY

In accordance with the Federal Emergency Management Agency (FEMA) Local Mitigation Planning Handbook,
risk is defined as the potential for damage, loss, or other impacts created by the interaction of natural hazards
with community assets. Dauphin County’s risk assessment is organized into the following sections:

e Section 4.2 outlines the hazard identification process for both 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.

The Steering Committee and Planning Team evaluated the 2021 Dauphin County Hazard Mitigation Plan (HMP)
hazards of concern by examining the historical events that have taken place in the county since the last plan
update and reviewing the Commonwealth’s 2023 Hazard Mitigation Plan. In addition, the Steering Committee
and Planning Team completed the Risk Assessment Worksheet (Hazard Identification and Risk Evaluation
Worksheet). The worksheet listed hazards profiled in the 2021 HMP and requested that participants identify
whether the frequency of occurrence, magnitude of impact, and/or geographic extent of each hazard has
increased, decreased, or not changed since the 2021 HMP was issued. The worksheet also provided participants
with the opportunity to assess hazards not profiled in the 2021 HMP to determine if those hazards should be
included as part of the update. The Steering Committee reviewed responses from the worksheets to identify a
list of hazards to profile in the 2025 HMP. Each hazard profile also includes an additional subsection that
discusses the effect of climate change on vulnerability. Appendix H includes copies of the completed worksheets.
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Section 4.2: Hazard Identification

4.2 HAZARD IDENTIFICATION

4.2.1 Disaster Declarations

In reviewing and updating Dauphin County’s hazards of concern, the Steering Committee and Planning Team
reviewed additional information and historical records from a wide range of sources. The following section
discusses the Presidential Disaster and Emergency Declarations, Gubernatorial Disaster Declarations or
Proclamations, and Small Business Administration Disaster Declarations that have affected Dauphin County.

Presidential Disaster and Emergency Declarations are issued when it has been determined that state and local
governments need assistance in responding to a disaster event. Since 1955, declarations have been issued for
various hazard events, including hurricanes or tropical storms, severe winter storms, and flooding. Presidential
Emergency Declaration 3235, issued in September 2005, was unique. Through this declaration, President George
W. Bush 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 evacuate from their homes because
of Hurricane Katrina.

Table 4.2.1-1 lists Presidential Disaster and Emergency Declarations issued from 1972 through 2024 that have
affected Dauphin County. Additional declarations can be found on the Federal Emergency Management Agency
(FEMA) website at: https://www.fema.gov/disasters.

Table 4.2.1-1. Presidential Disaster and Emergency Declarations Affecting Dauphin County

Declaration
Number Date Event
DR-4618 September 2021 Remnants of Hurricane Ida
DR-4506 March 2020 Covid-19 Pandemic
EM-3441 March 2020 Covid-19
DR-4267 March 2016 Severe Winter Storm and Snowstorm
DR-4099 January 2013 Hurricane Sandy
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-3235 September 2005 Hurricane Katrina Evacuation
DR-1557 September 2004 Tropical Depression Ivan
EM-3180 March 2003 Snowstorm
DR-1298 September 1999 Tropical Depression Dennis and Flash Flooding
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-340 June 1972 Flood (Agnes)

Source: FEMA 2024
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Section 4.2: Hazard Identification

In addition to the Presidential Disaster and Emergency Declarations listed above, 67 events warranted
Gubernatorial Disaster Declarations or Proclamations. Table 4.2.1-2 lists Gubernatorial Disaster Declarations or

Proclamations issued for Dauphin County between 1958 and 2022, according to PEMA (PEMA 2023).

Table 4.2.1-2. Gubernatorial Disaster Declarations or Proclamations Affecting Dauphin County

Date Event
August 2021 Proclamation of Disaster of Emergency — Hurricane Ida
April 2021 Proclamation of Disaster of Emergency — Civil Disturbance
February 2021 Proclamation of Disaster of Emergency - Pandemic
February 2021 Proclamation of Disaster Emergency — Opioid Crisis
February 2021 Proclamation of Disaster Emergency — Winter Weather
December 2020 Proclamation of Disaster Emergency — Winter Weather
November 2020 Amendment to Proclamation of Disaster Emergency — Coronavirus (COVID-
19)

November 2020 Amendment to Proclamation of Disaster Emergency — Opioid Crisis
August 2020 Amendment to Proclamation of Disaste;‘gE)mergency — Coronavirus (COVID-
August 2020 Amendment to Proclamation of Disaster Emergency — Opioid Crisis

Tune 2020 Amendment to Proclamation of Disaster Emergency — Coronavirus (COVID-
19)
May 2020 Proclamation of Disaster Emergency
May 2020 Amendment to Proclamation of Disaster Emergency — Opioid Crisis
March 2020 Proclamation of Disaster Emergency — Coronavirus (COVID-19)
February 2020 Amendment to Proclamation of Disaster Emergency — Opioid Crisis
December 2019 Amendment to Opioid Crisis Emergency Proclamation
September 2019 Amendment to Opioid Crisis Emergency Proclamation
June 2019 Amendment to Opioid Crisis Emergency Proclamation
March 2019 Amendment to Opioid Crisis Emergency Proclamation
January 2019 Proclamation of Disaster Emergency for Severe Winter Event

December 2018 Amendment to Opioid Crisis Emergency Proclamation

September 2018 Amendment to the Opioid Crisis Emergency Proclamation
August 2018 Proclamation of Disaster Emergency for Severe Weather Event

June 2018 Amendment to Opioid Crisis Emergency Proclamation
April 2018 Amendment to Opioid Crisis Emergency Proclamation
January 2018 Opioid Crisis Emergency Proclamation
March 2017 Proclamation of Emergency — Severe Winter Storm
March 2017 Proclamation of Emergency — Severe Winter Storm
January 2016 Proclamation of Emergency — Severe Winter Storm
August 2015 Proclamation of Emergency — Severe Storms
January 2015 Proclamation of Disaster Emergency — Severe Winter Storms
February 2014 Proclamation of Disaster — Severe Winter Storms
January 2014 Proclamation of Disaster Emergency — Extreme Weather, Utility Interruption

W)
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Section 4.2: Hazard Identification

Date Event
Tune 2013 Proclamation of Emergency — High Winds, T.hunderstorms, Heavy Rain,
Tornado, Flooding
May 2013 Proclamation of Emergency — Dauphin Bridge Fire
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
February 2007 Proclamation of Emergency - Severe Winter Storm
February 2007 Proclamation of Emergency - Regulations
April 2007 Proclamation of Emergency — Severe Winter Storm
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 2023

Dauphin County has also received Small Business Administration (SBA) Disaster Assistance for a number of
disaster events. A Small Business Administration Disaster Declaration qualifies communities for access to
affordable, timely, and accessible financial assistance. Table 4.2.1-3 lists Small Business Administration
Disaster Declarations issued for Dauphin County between 1989 and 2018 (SBA 2021, PEMA 2023).

Table 4.2.1-3. Small Business Administration Disaster Declarations Affecting Dauphin County

Date ‘ Event
December 2018 Flooding
October 2018 Flooding
August 2018 Flooding
July 2018 Flooding
July 2016 Flash Flooding
July 2009 Fire
May 2004 Heavy Rain, High Winds, and Flooding
February 1999 West Shore Farmer’s Market Fire
July 1991 Drought
January 1990 Fire

Source: SBA 2021, PEMA 2021

W)
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Section 4.2: Hazard Identification

Table 4.2.1-4 provides an overview of the municipal declarations issued in Dauphin County between 2021 and
2024. These declarations encompass a range of topics, including winter weather events such as snow, severe
weather incidents, tornadoes, remnants of tropical storms, and gas leaks, reflecting the county's efforts to address
various challenges and emergencies during this period.

Table 4.2.1-4. Dauphin County Municipal Declarations, 2021 to 2024

Declaration Date

January 31-February 1, 2021

Municipality

Highspire Borough, Hummelstown
Borough, Londonderry Township,
Lower Swatara Township, Lykens
Borough, Middle Paxton Township,
Middletown Borough, Steelton
Borough, Swatara Township, West
Hanover Township, Wiconisco
Township, Williamstown Borough

Description

Severe winter weather resulting in
heavy snow.

February 17-18, 2021

Elizabethville Borough, Highspire
Borough, Lower Swatara
Township, Middletown Borough,
Steelton Borough

Winter storm with heavy snowfall.

September 1, 2021

Conewago Township, Elizabeth
Borough, Highspire Borough,
Lower Swatara Township, Middle
Paxton, Middletown Borough,
Royalton Borough, South Hanover
Township, Steelton Borough,
Susquehanna Township, Swatara
Township, Washington Township

Severe weather as a result of the
remnants of Hurricane Ida.

January 14, 2022

Hummelstown Borough,
Londonderry Township,
Middletown Borough, Middle
Paxton Township

Winter storm producing heavy
snowfall.

December 13, 2022

Susquehanna Township

Gas Leak with Explosion

June 3, 2023 Dauphin County, Harrisburg City Severe Thunderstorm
Gratz Borough, Lykens Township, | An EF-0 Tornado occurred, causing
July 2, 2023 . .
Upper Paxton Township downed trees and power lines.
July 25,2023 Dauphin County Damage caused by a severe storm.
September 9, 2023 Millersburg Borough Damage caused by straight-line

winds.

January 6, 2024

Highspire Borough, Lower Swatara
Township, Middletown Borough

Heavy snowfall and accumulation.

February 12-13, 2024

Hummelstown Borough,
Middletown Borough, Millersburg

Heavy snowfall and accumulation.

Borough
June 26, 2024 Dauphin County Severe Thunderstorm
November, 2024 Dauphin County Severe Weather

Source: Dauphin County 2024

W)
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Section 4.2: Hazard Identification

4.2.2 Summary of Hazards

As part of the plan update process, the Steering Committee and Planning Team reviewed the hazards of concern
detailed in the 2021 version of the plan as well as those identified in the State HMP. They also considered the
history of hazard events occurring in Dauphin County, as well as events occurring after the completion of the
2021 version of the plan. This review of historical events included an evaluation of all emergency and disaster
declarations in the Commonwealth, with a focus on those in which Dauphin County was designated for federal
assistance.

Further, all jurisdictions participating in the plan update process were provided a Hazard Identification/
Evaluation of Risk worksheet to help identify the hazards—natural and non-natural—that each community
believed posed a significant risk to Dauphin County, including any that may not have been considered in either
the 2021 version of the plan or the State HMP. Completed worksheets submitted by the municipalities are
included in Appendix D. Following review of the 2021 hazards list and completion of the Hazard
Identification/Evaluation of Risk worksheet, additional hazards were considered in need of a risk assessment.

Table 4.2.2-1 documents the process of identifying the hazards of concern for further profiling and evaluation.
Based on the review of potential hazards, the Steering Committee and Planning Team decided to keep all 18
2021 hazards of concern and add one additional hazard, Environmental Hazard - Gas and Liquid Pipeline.

The 19 natural and non-natural hazards of concern identified as significant hazards affecting the County are
listed below:

Natural Hazards Non-Natural Hazards
e Drought e  Building or Structure Collapse
e Flood, Flash Flood, Ice Jam e Cyber Terrorism
e Hurricane, Tropical Storm, Nor’easter e  Dam Failure
e Invasive Species e Environmental Hazard - Gas and Liquid
e Landslide Pipeline
e Pandemic and Infectious Disease o Environmental Hazard - Hazardous
e Radon Exposure Materials Releases
e Subsidence and Sinkholes e Opioid Addiction Response
e Tornado and Windstorm e Transportation Accidents
o  Wildfire o  Utility Interruption

e Winter Storm

Other natural and human-caused hazards of concern that have occurred within Dauphin County, but have a low
potential to occur, are addressed by other planning mechanisms, and/or do not result in significant impacts within
the County. Therefore, these hazards are not addressed in this update. If deemed necessary by the County, these
hazards may be considered in future plan updates.
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Section 4.2: Hazard Identification

Table 4.2.2-1. Identification of Hazards of Concern for Dauphin County

May Poses a
Occur | Significant
Hazard in the Threat to Why was this determination made? Sources
County the
¥ County?
The 2023 Pennsylvania State HMP identifies coastal
erosion as a hazard of concern for Pennsylvania. e  Pennsylvania
Coastal No No The Steering Committee and Planning Partnership State HMP
Erosion elected not to include coastal erosion as a hazard of e  Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
e  Pennsylvania
. . . State HMP
The 2023 Pennsylvania State HMP identifies droughtas | FEMA
a hazard of concern for Pennsylvania.
. . . . e NOAA NCEI
Dauphin County has experienced dry periods classified e USDA
Drought Yes Yes in the abnormally dry and moderate drought categories.
. : . . e U.S. Drought
The Steering Committee and Planning Partnership .
. . : . Monitor
identified this as a hazard of concern for Dauphin
C e NDMC
ounty. .
e Planning
Partnership Input
The 2023 Pennsylvania State HMP identifies
earthquake as a hazard of concern for Pennsylvania. e  Pennsylvania
Earthquake Yes No The Steering Committee and Planning Partnership State HMP
elected not to include earthquake as a hazard of concern | e  Planning
for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP does not identify
expansive soils as a hazard of concern for Pennsylvania. | e  Pennsylvania
Expansive Yes No The Steering Committee and Planning Partnership State HMP
Soils elected not to include expansive soils as a hazard of e  Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP identifies extreme
temperatures as a hazard of concern for Pennsylvania. e  Pennsylvania
Extreme Yes No The Steering Committee and Planning Partnership State HMP
Temperature elected not to include extreme temperatures as a hazard e  Planning
of concern for Dauphin County due to its low likelihood Partnership Input
of occurrence.
The 2023 Pennsylvania State HMP identifies flood, e  Pennsylvania
Flood, Flash gash ﬂ(l)od, .and ice jam as hazard of concern for EgﬁEMP
Flood, Ice Yes Yes ennsylvania. . . . ®
Jam The Steering Committee and Planning Partnership e NOAA NCEI
identified this as a hazard of concern for Dauphin e  Planning
County. Partnership Input
The 2023 Pennsylvania State HMP identifies hailstorms
as a hazard of concern for Pennsylvania. e  Pennsylvania
Hailstorm Yes No The Steering (.Iommittee. and Planning Partnership State HMP
elected not to include hailstorm as a hazard of concern e  Planning
for Dauphin County due to its low likelihood of Partnership Input
occurrence.
Hurricane, The 2023 Penns.ylvama State HMP }dentlﬁes o  Pennsylvania
. hurricanes, tropical storms, and nor’easters as hazard of
Tropical . State HMP
Storm Yes Yes concern for Pennsylvania. e FEMA
5 . . . . .
Nor’easter Dauphin County was 1.ncluded in ten hurricane/tropical e NOAA NCEI
storm-related declarations.
4.2-1
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Section 4.2: Hazard Identification

The Steering Committee and Planning Partnership
identified this as a hazard of concern for Dauphin
County.

Planning
Partnership Input

The 2023 Pennsylvania State HMP identifies invasive gf;gséll\‘;[?la
Invasive N v species as a hazard O,f concern for P.ennsylvama.. PDA Invasive
Species es es The Steering Committee and Planning Partnership Species Council
identified this as a hazard of concern for Dauphin .
County Planning
) Partnership Input
The 2023 Pennsylvania State HMP identifies landslide .
. Pennsylvania
as a hazard of concern for Pennsylvania. State HMP
Landslide Yes Yes The Steering Committee and Planning Partnership Plannin
identified this as a hazard of concern for Dauphin g
Partnership Input
County.
The 2023 Pennsylvania State HMP identifies lightning
strike as a hazard of concern for Pennsylvania. Pennsylvania
Lightning Yes No The Steering Committee and Planning Partnership State HMP
Strike elected not to include lightning strike as a hazard of Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP identifies pandemic,
emerging, zoonotic, and infectious diseases as a hazard
Pandemic, of concern for Pennsylvania.
Emerging, Titled Pandemic and Infectious Disease in the Dauphin Pennsylvania
Zoonotic County 2025 HMP. State HMP
and ’ Yes Yes Dauphin County was included in two major disaster or PA DOH
Infecti emergency declarations for pandemic or infectious Planning
lll)f)c tous disease-related events. Partnership Input
1sease The Steering Committee and Planning Partnership
identified this as a hazard of concern for Dauphin
County.
The 2023 Pennsylvania State HMP identifies radon .
. Pennsylvania
exposure as a hazard of concern for Pennsylvania.
Radon . ) . . State HMP
Yes Yes The Steering Committee and Planning Partnership .
Exposure . X . . Planning
identified this as a hazard of concern for Dauphin .
Partnership Input
County.
The 2023 Pennsylvania State HMP identifies
subsidence, sinkholes as a hazard of concern for Pennsylvania
Subsidence, Yes Yes Pennsylvania. State HMP
Sinkhole The Steering Committee and Planning Partnership Planning
identified this as a hazard of concern for Dauphin Partnership Input
County.
. S P lvani
The 2023 Pennsylvania State HMP identifies tornadoes, S?;I;Sgl;ﬁina
Tornado windstorms as hazard of concern for Pennsylvania. FEMA
9 Y Y . . . .
Windstorm €s €s The Steermg Committee and Planning Partnersmp NOAA NCEI
identified this as a hazard of concern for Dauphin .
County Planning
’ Partnership Input
) o . Pennsylvania
The 2023 Pennsylvania State HMP identifies wildfire as State HMP
a hazard of concern for Pennsylvania. FEMA
Wildfire Yes Yes The Steering Committee and Planning Partnership PA DCNR
identified this as a hazard of concern for Dauphin Planning
County. .
Partnership Input
Pennsylvania
The 2023 Pennsylvania State HMP identifies winter State HMP
Winter Yes Yes storms as a hazard of concern for Pennsylvania. FEMA
Storm Dauphin County was included in four major disaster or NOAA NCEI

emergency declarations for winter storm-related events.

Planning Partner
Input
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Section 4.2: Hazard Identification

The Steering Committee and Planning Partnership
identified this as a hazard of concern for Dauphin
County.

The 2023 Pennsylvania State HMP identifies building

Human-made

Dauphin County Hazard Mitigation Plan
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Building and and structure collapse as a hazard of concern for Pennsylvania
Structure Yes Yes Pennsylvgnla. ' . . State HMP
Collapse ° The Steerlng Committee and Planning Paﬂnershlp Planning .

identified this as a hazard of concern for Dauphin Partnership Input
County.
e  The 2023 Pennsylvania State HMP identifies civil
disturbance as a hazard of concern for Pennsylvania. Pennsylvania
Civil Ve No e  The Steering Committee and Planning Partnership State HMP
Disturbance elected not to include civil disturbance as a hazard of Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
e  The 2023 Pennsylvania State HMP identifies cyber
terrorism as a hazard of concern for Pennsylvania. Pennsylvania
Cyber Yes Yes e  Titled Cyber Attack in the Dauphin County 2025 HMP. State HMP
Terrorism e  The Steering Committee and Planning Partnership Planning
identified this as a hazard of concern for Dauphin Partnership Input
County.
Pennsylvania
e  The 2023 Pennsylvania State HMP identifies dam State HMP
failure as a hazard of concern for Pennsylvania. USACE National
Dam Failure Yes Yes e  Dauphin county has. six dams classified as high hazard. Inventory of
e  The Steering Committee and Planning Partnership Dams
identified this as a hazard of concern for Dauphin PA DEP
County. Planning
Partnership Input
e  The 2023 Pennsylvania State HMP does not identify
disorientation as a hazard of concern for Pennsylvania. Pennsylvania
Disorientatio Yes No e  The Steering Committee and Planning Partnership State HMP
n elected not to include disorientation as a hazard of Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
e  The 2023 Pennsylvania State HMP does not identify
drowning as a hazard of concern for Pennsylvania. Pennsylvania
Drowning Yes No e  The Steering (?ommittee anq Planning Partnership State HMP
elected not to include drowning as a hazard of concern Planning
for Dauphin County due to its low likelihood of Partnership Input
occurrence.
e  The 2023 Pennsylvania State HMP identifies
. environmental hazard — coal mining as a hazard of Pennsvlvani

Environment concern for Pennsylvania. Stat S]?]l ]://ﬁ) a

al Hazard - Yes No e  The Steering Committee and Planning Partnership Pl:n:in

Coal Mining elected not to include coal mining as a hazard of Part %1 Inout

concern for Dauphin County due to its low likelihood of arinersiip tnpu
occurrence.
. e  The 2023 Pennsylvania State HMP identifies

Environment environmental hazard — conventional oil and gas wells .

al Hazard — as a hazard of concern for Pennsylvania. Is’fntnsl}{l;\//[agna

Conventional No No e  The Steering Committee and Planning Partnership PlZnenin

Oil and Gas elected not to include conventional oil and gas wells as Partn %1 Inout

Wells a hazard of concern for Dauphin County due to its low artnershup inpu
likelihood of occurrence.

Environment . The' 2023 Pennsylvania State HMP ifient.iﬁe's Pennsylvania

al Hazard — Yes Yes environmental hazard — gas and liquid pipelines as a State HMP

hazard of concern for Pennsylvania. PHSMA
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Section 4.2: Hazard Identification

Gas and The Steering Committee and Planning Partnership Planning
Liquid identified this as a hazard of concern for Dauphin Partnership Input
Pipelines County.
Environment The 2023 Pennsylvania State HMP identiﬁes R
al Hazard — environmental hazard — hazardous materlals releases as State HMP
Hazardous Yes Yes a hazard Qf concern for Pennsylvan}a. _ US DOT
Materials The Steermg Committee and Planning Partnershlp Wliitiors
identified this as a hazard of concern for Dauphin .
Releases C Partnership Input
ounty.
. The 2023 Pennsylvania State HMP identifies
Environment environmental hazard — unconventional wells as a p Ivani
al Hazards — hazard of concern for Pennsylvania. Stentnslzlﬂlf/[zgna
Unconventio No No The Steering Committee and Planning Partnership PlZnenin
nal Oil and elected not to include unconventional oil and gas wells Partner s%np Input
Gas Wells as a hazard of concern for Dauphin County due to its
low likelihood of occurrence.
The 2023 Pennsylvania State HMP identifies levee
failure as a hazard of concern for Pennsylvania. Pennsylvania
Levee Ve No The Steering Committee and Planning Partnership State HMP
Failure elected not to include levee failure as a hazard of Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP identifies mass
Mass food/animal feed contamination as a hazard of concern P Ivani
Food/Animal for Pennsylvania. S::ntnsl}{/g/ﬁ;na
Feed Yes No The Steering Committee and Planning Partnership ate !
Contaminati elected not to include mass food/animal feed Planning .
o . Partnership Input
on contamination as a hazard of concern for Dauphin
County due to its low likelihood of occurrence.
The 2023 Pennsylvania State HMP identifies nuclear
incidents as a hazard of concern for Pennsylvania. Pennsylvania
Nuclear Yes No The Steering Committee and Planning Partnership State HMP
Incident elected not to include nuclear incidents as a hazard of Planning
concern for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP identifies substance
use disorder as a hazard of concern for Pennsylvania. Pennsylvania
Substance Titled Opioid Addiction Response in the Dauphin State HMP
Use Disorder Yes Yes County 2025 HMP PA ODSMP
The Steering Commiittee and Planning Partnership Planning
identified this as a hazard of concern for Dauphin Partnership Input
County.
The 2023 Pennsylvania State HMP identifies terrorism
as a hazard of concern for Pennsylvania. Pennsylvania
Ty Vs No The Steering Committee and Planning Partnership State HMP
elected not to include terrorism as a hazard of concern Planning
for Dauphin County due to its low likelihood of Partnership Input
occurrence.
The 2023 Pennsylvania State HMP identifies
transportation incidents as a hazard of concern for .
) Pennsylvania
) Pennsylvania. State LIMP
Transportati Yes Yes Titled Transportation Accident in the Dauphin County PennDOT
on Incident 2025 HMP. lanni
The Steering Committee and Planning Partnership g immgh. Inout
identified this as a hazard of concern for Dauphin arinersiip npu
County.
Urban Fire The 2023 Pennsylvania State HMP identifies urban fire Pennsylvania
and Yes No and explosion as a hazard of concern for Pennsylvania. State HMP
E . The Steering Committee and Planning Partnership Planning
xplosion

elected not to include urban fire and explosion as a

Partnership Input

@ Dauphin County Hazard Mitigation Plan

June 2025

4.2-4




Section 4.2: Hazard Identification

hazard of concern for Dauphin County due to its low
likelihood of occurrence.

The 2023 Pennsylvania State HMP identifies utility

- interruption as a hazard of concern for Pennsylvania. Pennsylvania
Utility . . . . State HMP
. Yes Yes The Steering Committee and Planning Partnership .
Interruption . . ; . Planning
identified this as a hazard of concern for Dauphin .
Partnership Input
County.
The 2023 Pennsylvania State HMP does not identify
war and criminal activity as a hazard of concern for .
W d . Pennsylvania
ar an Pennsylvania. State LIMP
Criminal Yes No The Steering Committee and Planning Partnership Plannin
Activity elected not to include war and criminal activity as a g

hazard of concern for Dauphin County due to its low
likelihood of occurrence.

Partnership Input
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Section 4.3.1: Building and Structure Collapse

4.3.1 Building and Structure Collapse

This section provides a profile and vulnerability assessment for the building and structure collapse hazard for
Dauphin County. According to the Pennsylvania Emergency Management Agency (PEMA), “Buildings and
other engineered structures, including bridges, may collapse if their structural integrity is compromised,
especially due to effects from other natural or human-made hazards. Older buildings or structures, structures that
are not built to standard codes, or structures that have been weakened, are more susceptible to being affected by
these hazards.” (PEMA 2020).

The cause(s) of the collapse, the force of the structural collapse, the type of structure that collapsed, and the
pattern of collapse all affect the overall collapse disaster event. The four main types of forces include tension,
compression, bending, and shear. When a force is applied to an individual structural support, it produces a stress
factor, and when it is great enough, it can collapse a structure. Four main types of structural collapse include
lean-to, pancake, V, and cantilever. (Daley 2018). Any type of collapse can cause damage to nearby structures
and impact the safety, health, and welfare of the local population.

4.3.1.1 Location and Extent

Adherence to modern building codes can lower a building’s risk of collapse. Building codes — developed by the
International Code Council in partnership with FEMA and other federal, state, local, and private authorities —
specify the minimum legal design and construction requirements for structural integrity, construction materials,
and fire protection. (FEMA 2023).

Most buildings constructed after 1961 in Dauphin County were built according to modern building codes, with
the most comprehensive building code in Pennsylvania being adopted in the Pennsylvania Uniform Construction
Code in 2015. The vast majority of historic resources (which are typically considered eligible for listing in the
National Register of Historic Places once they have exceeded 50 years in age) were constructed before 1960.
Historic resources are addressed in association with other hazards, but the hazard of building collapse poses a
distinct, heightened risk. According to the Pennsylvania State Hazard Mitigation Plan, there are nearly 130,000
historical buildings in Pennsylvania. (PEMA 2023). Table 4.3.1-1 shows the distribution of historic buildings in
Dauphin County.

Table 4.3.1-1. Structures Built Before 1969

Jurisdiction Total Structures Structures Built Percent of Total Structures Built
Before 1969 Before 1969
Berrysburg (B) 384 316 82.3%
Conewago (T) 2,726 1,181 43.3%
Dauphin (B) 499 342 68.5%
Derry (T) 12,189 4,994 41.0%
East Hanover (T) 5,424 2,274 41.9%
Elizabethville (B) 1,022 903 88.4%
Gratz (B) 804 592 73.6%
Halifax (B) 529 478 90.4%
Halifax (T) 3,714 2,055 55.3%
Harrisburg (C) 19,455 18,218 93.6%
Highspire (B) 1,481 1,249 84.3%
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Percent of Total Structures Built

Structures Built

Jurisdiction Total Structures Before 1969 Before 1969
Hummelstown (B) 2,488 1,958 78.7%
Jackson (T) 2,533 1,299 51.3%
Jefterson (T) 695 453 65.2%
Londonderry (T) 5,464 3,642 66.7%
Lower Paxton (T) 22,715 9,034 39.8%
Lower Swatara (T) 5,204 2,297 44.1%
Lykens (B) 1,438 1,344 93.5%
Lykens (T) 2,311 1,783 77.2%
Middle Paxton (T) 4,472 2,216 49.6%
Middletown (B) 3,849 3,388 88.0%
Mifflin (T) 1,318 799 60.6%
Millersburg (B) 1,518 1,294 85.2%
Paxtang (B) 900 872 96.9%
Penbrook (B) 1,581 1,486 94.0%
Pillow (B) 317 273 86.1%
Reed (T) 327 158 48.3%
Royalton (B) 724 503 69.5%
Rush (T) 379 238 62.8%
South Hanover (T) 4,275 1,240 29.0%
Steelton (B) 2,867 2,478 86.4%
Susquehanna (T) 12,511 6,147 49.1%
Swatara (T) 12,223 6,465 52.9%
Upper Paxton (T) 3,823 2,189 57.3%
Washington (T) 2,464 982 39.9%
Wayne (T) 1,460 348 23.8%
West Hanover (T) 7,194 2,472 34.4%
Wiconisco (T) 1,112 883 79.4%
Williams (T) 1,093 750 68.6%
Williamstown (B) 966 923 95.5%
Dauphin Co. (Total) 156,448 90,516 57.9%

Source: Dauphin County 2024
Note: (B) = Borough, (C) = City, (T) = Township

4.3.1.2 Range of Magnitude

Structural collapse severity can range from the failure of a single load-bearing element within or on a structure
(weakening the structure) to the failure of all load-bearing elements within a structure (bringing about the
complete collapse of the structure).

The Occupational Safety and Health Administration (OSHA) states that “When internal load-bearing structural
elements fail, a building will collapse into itself, and exterior walls are pulled into the falling structure. This
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scenario may be caused by construction activity, an earthquake, or fire, and may result in a dense debris field
with a small footprint. Alternatively, if the structural failure is caused by an explosion or natural forces such as
weather, the building may collapse in an outward direction, resulting in a less dense and more scattered debris
field” (OSHA 2024).

All infrastructure, commercial, industrial businesses, and residential structures within Dauphin County are
vulnerable to loss because of structural collapse, whether the collapse is from a cascading event or a catastrophic
structural failure. This vulnerability is compounded because of the ground composition, which is prone to
subsidence throughout the region. Vacant and abandoned buildings (both residential and commercial) pose a
particular threat of structural collapse. According to the U.S. Fire Administration (USFA), vacant and abandoned
buildings have two separate definitions, as described below (USFA 2023, IAAI 2006):

e  Vacant Buildings: Unoccupied buildings with an owner who is interested in the property and easily
contacted are considered vacant.

e Abandoned Buildings: A property is considered abandoned if there is no owner or the landlord is absent.
In addition, the building taxes are not paid, and the building is not legally occupied.

IAAI and USFA indicate that it is best to identify these buildings early enough before they go into disrepair.
Once buildings and structures have been abandoned, it usually becomes a community issue to maintain and
secure the structure. Many communities across the nation face inadequate laws to prevent or reduce vacancies,
and many do not have the funds for demolition to remove these structurally at-risk buildings.

Vacant and abandoned buildings have enormous negative impacts on neighborhoods and communities. The
aesthetics of a community deteriorate, crime increases, and public safety decreases as a result of social stressors
(crime, economic decline, decrease in structural market value) and physical structural disrepair. As further
identified by IAAI and USFA, “abandonment is a contagious phenomenon”. This problem can be seen in almost
every community across the nation, including Dauphin County.

Bridges are also at risk for structural collapse, and disrepair can critically affect the integrity of bridge structures.
The level of disrepair depends on how much of the structure is damaged and how critical that portion of the
structure is to the safety of drivers. Some structures only need deck replacement or a new superstructure, while
others have substructure problems and should be entirely replaced. Dauphin County contains a total of 562
bridges, of which 48 are in poor condition (PennDOT 2024). Table 4.3.1-2 identifies these bridges in poor
condition. In addition, three bridges participated in the PA Rapid Bridge Replacement program, and
replacements are complete. These bridges include the NW Gratz bridge on Valley Drive Road in Lykens
Township, W. Enders bridge on West Enders Road in Jackson Township, and the Near Mountain Road bridge
on SR 225 in Mifflin Township (PennDOT 2024).

Table 4.3.1-2. Dauphin County Bridges in Poor Condition

Locally (L) Postin Superstructure Substructure
or State (S) Condition . S tatusg Condition Condition
Owned (Deck Support) (Bridge Support)
Poor Reed (T) 1986 | Open, no restriction Good Poor
Poor Reed (T) 1986 | Open, no restriction Good Poor
Poor Harrisburg (C) 1963 | Open, no restriction N/A N/A
S Poor Harrisburg (C), 1960 | Open, no restriction Poor Good
Lemoyne (B)
Poor Reed (T) 1860 | Open, no restriction Serious Poor
Poor Millersburg (B) 1920 | Open, no restriction N/A N/A
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Locally (L)

or State (S)

Condition

Jurisdiction

Posting

Status

Superstructure

Condition

Substructure
Condition

(Deck Support) (Bridge Support)

S Poor Washington (T) 1938 Open, no restriction N/A N/A

S Poor Wiconisco (T) 1974 Open, no restriction Poor Fair

S Poor Jackson (T) 1931 Open, no restriction N/A N/A

S Poor Harrisburg (C) 1950 | Open, no restriction Poor Fair

S Poor Londonderry (T) 1982 Open, no restriction Fair Poor

S Poor Conewago (T) 1928 Open, no restriction N/A N/A

S Poor Conewago (T) 1941 Open, no restriction N/A N/A

S Poor Washington (T) 1973 Posted for load Poor Satisfactory

S Poor Lykens (T) 1933 Open, no restriction N/A N/A

S Poor Lykens (T) 1910 E;ifctl‘ie closed toall Poor Poor

S Poor Londonderry (T) 1920 | Open, no restriction N/A N/A

S Poor Londonderry (T) 1934 | Open, no restriction Fair Fair

S Poor Conewago (T) 1974 | Open, no restriction Poor Fair

S Poor Derry (T) 1920 Open, no restriction Fair Fair

S Poor Derry (T) 1917 g;if(fi_ie closed to all Fair Poor

S Poor gszir}?:z:)?/tr(a)j) 1984 | Open, no restriction Serious Fair
Poor Harrisburg (C) 1965 Open, no restriction Satisfactory Poor
Poor Harrisburg (C) 1929 | Open, no restriction S - Fair Satisfactory

S Poor ggiii:hzallﬁ;r(lg ), 1910 | Open, no restriction 4 - Poor 4 - Poor

Harrisburg (C),
S Poor Wormleysburg 1928 Open, no restriction Poor Fair
Borough

S Poor Not listed 1938 Open, no restriction Poor Satisfactory

S Poor Harrisburg (C) 1940 | Open, no restriction Poor Poor

S Poor Lower Paxton (T) 1959 Open, no restriction Serious Fair

S Poor Jackson (T) 1974 | Open, no restriction Serious Satisfactory

S Poor Lykens (T) 1991 Open, no restriction Good Critical

S Poor Lykens (T) 1860 | Open, no restriction Fair Poor

S Poor Jackson (T) 1920 E:fcfl_ie closed to all Serious Poor

S Poor Jackson (T) 1974 | Open, no restriction Poor Satisfactory

S Poor Lykens (B) 1973 | Open, no restriction Poor Fair

L Poor Susquehanna (T) 1987 Posted for load Serious Satisfactory

L Poor East Hanover (T) 1980 | Open, no restriction Poor Satisfactory

L Poor East Hanover (T) 1930 | Posted for load Poor Fair

L Poor Jefferson (T) 1976 | Posted for load Fair Poor

L Poor Lower Paxton (T) 1950 | Open, no restriction Poor Fair

L Poor | Mifflin (T) 1900 gzif%ie closed toall I‘;::l‘flf:t Fair

L Poor Upper Paxton (T) 1973 | Open, no restriction Good Fair
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Locally (L) Postin Superstructure Substructure
or State (S) Stat sg Condition Condition
u (Deck Support) (Bridge Support)

L Poor Harrisburg (C) 1900 | Open, no restriction Poor Fair

L Poor Harrisburg (C) 1940 | Open, no restriction Poor Satisfactory

L Poor Harrisburg (C) 1960 | Open, no restriction Poor Satisfactory

L Poor Harrisburg (C) 1940 The bridge closed to Poor Poor

all traffic
L Poor Harrisburg (C) 1914 | Open, no restriction Fair Poor
L Poor Harrisburg (C) 1965 | Open, no restriction Good Poor

Source: PennDOT 2024
Notes: (B)=Borough; (C )=City; (T)=Township;, N/A=Not Applicable

4.3.1.3 Past Occurrence

Currently, Dauphin County does not have a comprehensive record of building or structure collapses; however,
several recent instances have made the local news. Table 4.3.1-3 lists structural or building collapses that have
taken place within the last ten years:

Table 4.3.1-3. Building and Structure Collapse Reports between 2015 and 2024

‘ FEMA

DEVE(E) Declaration S

i ?
of Event Number Designated?

Losses / Impacts

MacFarland Wall Collapse: Located in Harrisburg, the
MacFarland property, an 8-unit building complex, had a 107-
year-old retaining wall collapse onto Henry’s Tire Shop. The
wall had collapsed twice within a 2-month time span because
of age, lack of infrastructure maintenance, and saturated soils.
Upon the second collapse, the City of Harrisburg’s Bureau of
Codes conducted a structural inspection of the property, which
revealed various violations according to the 2000 International
Property Maintenance Code. The City’s Bureau of Codes

May S, Structural further identified that the building structure and retaining wall
2016, and | Retention NA NA were structurally deteriorated due to a lack of maintenance. The
June 25, Wall building structure was identified as a fire hazard as well as an
2016 Collapse overall public health and safety hazard. On the same day as

inspections, the City of Harrisburg issued a Condemnation
Order, “which condemned the McFarland property as
dangerous, unsafe, and unfit for human habitation.” McFarland
filed a Request for Hearing to disclaim any ownership of the
collapsed wall, but it was eventually determined that
McFarland did indeed own the wall. Since this determination,
a civil lawsuit between McFarland and Henry is still ongoing
as to who is responsible for cleaning up the debris and who
should rebuild a new retaining wall, estimated to cost $500,000.

Holly Hall: Located in Middletown, the Holly Hall building of
an apartment complex located in the Village of Pineford is

April 3, E’,u“d}i?g £ NA NA primarily filled with college students or the elderly. In April
2016 1re, 100 2016, the complex caught on fire with an eventual roof
Collapse . .. . .
collapse. During this incident, firefighters had a difficult time
keeping the flames under control due to strong winds.
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FEMA
Declaration
Number

‘ Event ‘

County

Designated? Losses / Impacts

Type

A construction worker was taken to Hershey Medical Center
after a vacant house the crew was working on collapsed in

July 12, Building N/A N/A Susquehanna (T). Reports from the Fire Chief noted that they

2017 Collapse “heard cracking” as it began to fall, but the 25-year-old worker
was not quick enough to escape before getting pinned.
Graceful Acres Therapeutic Riding (2020): Located in Halifax,
o . Graceful Acres is a teaching facility for people with special
Sy Copst.m ction NA NA needs, in addition to using therapy horses to help special needs
16, 2020 Building . o ..
Collapse children. The building was under construction in 2020, and
strong wind gusts knocked down most of the framework.
Partial A house fire broke out on the 100 block of Kathryn Avenue,
August 2, o Jeadine t rtial buildi m No inturi rted
2022 Building NA NA eading to a partial building collapse. No injuries were reporte
Collapse in this incident.
) 12 were injured after a floor collapsed at an off-campus
March 26, IS)?rI;tllcatlure N/A N/A apartment near Indiana University of Pennsylvania. Injuries

2023 ranged from minor to serious, and the exact cause of the
Collapse .
collapse is unknown.

August Building Dauphin County fire burned multiple homes and partially

N/A N/A

22,2023 Collapse collapsed a building.
2020 Buildi Since 2020, County officials noted that in the City of
) uraing N/A N/A Harrisburg, there have been six derelict buildings that have
2024 Collapse
collapsed.
) A bridge partially collapsed. County officials noted that there
March 24 Pamal had been one bridge collapse in Jackson (T). Halifax FD closed
> | Bridge N/A N/A . S .
2024 Collapse the one-lane bridge (which is state-owned) where it crosses
P over Armstrong Creek.
Mav 8 Partial Lightning struck the new Triple Crown Corporation building
203}; ? Building N/A N/A on Commerce Drive in Susquehanna (T), sparking a fire and
Collapse causing part of the new building to collapse.

August 9, | Building Winds from Tropical Storm Debby ripped the exterior back
2024 Collapse DR-4815-PA | No wall of a warehouse in Swatara (T).

A three-story building collapsed on South 14" Street. The
N/A N/A building was condemned and not occupied. No injuries were
reported.

November | Building
19, 2024 Collapse

Sources: Maisel, 2021; Sheehan, 2020; Volturo, 2022, RA Meeting (09/23/2024); (Fox43 2017); (PennLive 2023); (ABC27 WHTM
2024); (ABC27 WHTM 2024); (PA Homepage 2024); (ABC27 2024)

Similarly, there have been no major disaster declarations or state emergency proclamations that resulted from
building/structure collapse. From 2021 to 2024, Dauphin County has not issued any municipal-level emergency
declarations related to this hazard event.

4.3.1.4 Future Occurrence

Issues with building integrity can grow without proper maintenance and code enforcement, increasing the risk
of building collapse in a community. The age of a structure also needs to be taken into consideration. As
identified in the Pennsylvania State Hazard Mitigation Plan, Dauphin County has 2,105 structures registered as
historic buildings according to Pennsylvania Historic Museum Commission 2022 data (PEMA 2023). Although
many older homes may have been built to code compliance at the time of construction, these homes may not be
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structurally stable and may not conform to current enhanced International Building Codes. Other hazard events,
such as winter storms, tropical storms, and fires, could contribute to the conditions leading to a building collapse.
According to the 2023 PA HMP, it is estimated that over 45,100 people and 17,700 buildings are vulnerable to
structure collapse, with nearly $8 billion of building value at risk (PEMA 2020). This includes 13 percent of the
building stock value in Dauphin County. Between January 1, 2015, to October 31, 2024, Dauphin County saw
16 instances when a building, structure, or bridge collapsed, giving this hazard an average annual frequency of
1.1 events per year. After a review of these factors, the likelihood of a building or structure collapse in Dauphin
County is considered to be highly likely.

Table 4.3.1-4. Probability of Future Building/Structure Collapse in Dauphin County

Number of Occurrences Percent Chance of Occurrence
between 2015-2024 in Any Given Year

Building/Structure Collapse | 16 | 100% |

Hazard Type

4.3.1.5 Vulnerability Assessment

To understand risk, a community must evaluate all exposed and vulnerable assets located in the identified
planning area. The following sections discuss the potential impact of the building and structure collapse hazard
on Dauphin County, including:

e Overview of vulnerability

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

e Future growth and development

e Effect of climate change on vulnerability

Overview of Vulnerability

Many factors influence vulnerability to a structure and building collapse. Age of structure, building materials,
density of the area of the building location, maintenance, and enforceable measures. Older structures may not
have been built with the same level of structural stability required by modern building codes and, therefore, may
be more susceptible to collapse than a modern structure. More densely populated areas of Dauphin County face
a higher vulnerability because of the proximity of residences to each other, commercial structures, and urban
blight. Overall, Dauphin County’s vulnerability has not changed since the 2023 PA HMP, as the entire county
continues to face vulnerability to the building and structure collapse hazard.

Impact on Life, Health, and Safety

As discussed in previous sections, with any type of collapse, additional effects must be anticipated. Structures
can house transmission lines for gases, liquids, and other products, such as sheetrock dust, asbestos, etc., which
can be released into the environment during an incident. In addition, the public, residents, or individuals trapped
by the collapse may cause widespread panic and anxiety, creating the potential for outbreaks of civil unrest.

Following the initial events of a structural collapse, residents and/or businesses may be displaced. Depending on
the type of structural collapse, disruptions could impact the local economy, housing, and healthcare access.

Impact on General Building Stock and Critical Facilities

All infrastructure, commercial, and industrial businesses, and residential structures within Dauphin County are
vulnerable to loss due to structural collapse, whether from a cascading event or a catastrophic structural failure.
This vulnerability is compounded because of the ground composition, which is prone to subsidence throughout
the region.
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Impact on the Economy

Structural and building collapses may cause impacts on the economy, depending on the scale and severity of the
collapse. Economic impacts of structural and building collapse may result in lost wages from temporarily or
permanently closed businesses, destruction and damage involving business and personal assets, loss of tax base,
recovery costs, and lost investments in destroyed property.

Impact on the Environment

Environmental impacts from a structural fire could occur if hazardous materials are released during a structure
collapse. Debris from these fires may also contain chemicals or substances that carry the potential to have
impacts on the local environment.

Future Growth and Development

Areas targeted for potential future growth and development in the next five to 10 years have been identified
across Dauphin County (further discussed in Section 2.3 of this HMP). Any areas of growth could be potentially
impacted by the structural collapse hazard because Dauphin County is exposed and vulnerable to flooding,
subsidence, and karst (limestone) features. Working with the Tri-County Regional Planning Commission
(TCRPC), which provides planning services for Dauphin, Cumberland, and Perry counties, is key as TCRPC
adopted a Regional Growth Management Plan (RGMP) in 2017.

Effect of Climate Change on Vulnerability

One trigger for structural collapse is sinkholes. Climatologists expect an increase in annual precipitation in the
planning area and across the State of Pennsylvania, which may pose an increased risk of sinkholes in vulnerable
areas. As these areas become increasingly developed, the strain on underground aquifers will increase, especially
during periods of drought. Precipitation is expected to increase over the next several decades. Since the early
20" century, global precipitation has increased at an average rate of 0.04 inches per decade, while precipitation
in the contiguous 48 states has increased at a rate of 0.20 inches per decade (EPA 2023). Increased levels of
precipitation will prove to pose an even greater threat to sinkholes in developed areas, resulting in a greater risk
of structural collapse. For more information about subsidence and sinkholes, see Section 4.3.14 of this plan.
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4.3.2 Cyber Attack

This section provides a profile and vulnerability assessment of the cyber-attack hazard for the Dauphin County
Hazard Mitigation Plan (HMP) update.

A cyber-attack is the unlawful use of information technology, such as computer systems or telecommunications,
to impact an individual or organization. This can include instances of cybercrime, such as using cyber-attacks to
steal or extort money from individuals or organizations or to cause property damage, as well as cyber terrorism.
The term “cyber-attack” often refers to an attack on information technology itself in a way that would radically
disrupt networked services. For example, cyber attackers could disable networked emergency systems or hack
into networks that house critical financial information. Cyber-attacks can range from taking control of a host
website to using networked resources to cause destruction and harm directly. Cyberterrorism 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 2020). A cyber-attack is generally considered an act of
cyber terrorism when the following conditions are present (PEMA 2023):

e Effects-based: when computer attacks result in effects that are disruptive enough to generate fear
comparable to a traditional act of terrorism.

o Intent-based: when unlawful or politically motivated computer attacks are done to intimidate a
government or people to further a political objective, or to cause grave harm or severe economic
damage.

The Commonwealth’s Governor’s Office of Homeland Security defines the following types and methods of
cyberattacks, as listed in the table below:

Table 4.3.2-1. Governor’s Office of Homeland Security Cyber Attack Definitions

Threat ‘ Description

A collection of computers subject to control by an outside party without the knowledge of the owners,
Botnet using secretly installed software robots. The robots are spread by Trojan horses and viruses. The botnets

can be used to launch denial-of-service attacks and to transmit spam.
The act of using a skimmer to illegally collect data from the magnetic stripe of a credit, debit, or ATM
card. This information, copied onto another blank card’s magnetic stripe, is then used by an identity thief
to make purchases or withdraw cash in the name of the account holder. Skimming can take place at an
ATM, restaurant, axis, or other places where a user surrenders their card to an employee.
Denial-of-Service- | Flooding the networks or servers of individuals or organizations with false data requests so they are
Attack unable to respond to requests from legitimate users.
. A code that can be used to attack a computer by spreading viruses, crashing networks, gathering
Malicious Code . ) . . S . . . . . . .
intelligence, corrupting data, disseminating misinformation, and interfering with normal operations.
The act of sending an email to a user falsely claiming to be an established legitimate enterprise to scam
the user into surrendering private information that will be used for identity theft. The email directs the

Card Skimming

o user to visit a website where they are asked to update personal information. The website is only used to
steal the user’s information.
L Using a fake email to trick individuals into revealing personal information, such as social security
Phishing . . )
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
P percent of all email traffic.
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Threat Description

Focuses on a single user or department within an organization, addressed from someone within the

Spear Phishing company in a position of trust, and requesting information such as login IDs and passwords. Once
hackers get this information, they can enter secured networks.
Spoofing Make 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.
. The action or practice of making a prank call to emergency services in an attempt to bring about the
Swatting . . 4
dispatch of a large number of armed police officers to a particular address.
A destructive program that acts as a benign application. Unlike viruses, Trojan horses do not replicate
Trojan Horse themselves, but they can be just as destructive. One of the most common types is a program that claims
to rid your computer of viruses, but instead introduces viruses onto your computer.
Virus A program designed to degrade service, cause inexplicable symptoms, or damage networks.
A program or algorithm that replicates itself over a computer network and usually performs malicious
Worm actions, such as using the computer’s resources and possibly 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: GOHS n.d.

Cyber attackers can be difficult to identify because the internet provides a meeting place for individuals from
various parts of the world, allowing individuals or groups planning a cyber-attack to effectively communicate
over long distances without delay (PEMA 2023). There is wide disagreement regarding the existing threat of
cyberattacks both within the United States and around the world.

Cyber-attacks can cause severe disruptions to transportation, public safety, and utility services, all of which (as
critical infrastructure) are highly dependent on information technology. Cyber-attacks can take many forms (as
shown above), are unpredictable, and can occur without warning.

4.3.2.1 Location and Extent

Nationally, cybersecurity incidents or attacks have impacted residents, businesses & industry, and public utilities
to varying degrees, and those threats will continue and likely expand in the future. Cyber-attacks can occur
anywhere within Dauphin County, and the location and extent of these potential attacks vary depending on an
individual’s or organization’s agenda. Any processes that are networked and controlled by a computer are
vulnerable to a cyber-attack. Dauphin County government, its municipalities, and stakeholders such as academia,
healthcare, National Guard, conservancies, residents, travelers, and business & industry (i.e., the whole
community) are potential targets for cyberattacks. Cyber attackers can overtake websites, steal information, and
alter the content that is presented to the public. Any vulnerability that could allow access to sensitive data or
processes should be addressed, and any possible measures taken to harden those resources against attack. Even
with required cybersecurity protection, damage to or disruption of government and business operations can still
occur and profoundly impact Dauphin County and its communities.

4.3.2.2 Range of Magnitude

The magnitude of cyberattacks has become more significant in recent years. Cyber-attacks can greatly impact
the whole community to varying degrees. The magnitude varies based on which specific system is affected by
an attack, the ability to predict an attack, and an attack’s effect on operations. As shown in Table 4.3.2-1, there
are many forms of cyberattacks, so the overall range of the magnitude of a cyberattack can vary from a skimmer
collecting financial information from people who use a particular gas pump to a large-scale cyberterrorist attack
that aims to disrupt government functions. Additionally, vulnerability to cyberattacks is greater where there are
higher concentrations of people, businesses, and critical infrastructure. Also, as the City of Harrisburg serves as
both the county seat and state capital, cyberattacks targeting people and systems in the City of Harrisburg could
have cascading impacts affecting all areas of the county and/or the Commonwealth.
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In response to the growing cybersecurity threat, the National Institute of Standards and Technology (NIST)
developed the “Framework for Improving Critical Infrastructure Cybersecurity” in 2018. This document is
described in Section 5 (Capability Assessment).

One worst-case scenario for a cyber-attack event in Dauphin County would be a hacker illicitly accessing
government systems, disrupting normal operations, intercepting calls and emails, and gaining access to personal
financial and other sensitive information. Another worst-case scenario would be a virus affecting a large portion
of the computer population of the county, stealing credit card information, and causing millions of dollars in
damage.

4.3.2.3 Past Occurrence

Residents, government, and other stakeholders are regularly impacted by cybersecurity incidents involving the
release of Personal Identifiable Information (PII) and other data, due to cybersecurity data breaches, such as
Peekaboo, MGM Resorts, Walgreens, the Small Business Administration, and Marriott International, in 2020
alone. The majority of these incidents go unreported through standard emergency management channels and
mechanisms.

The 2023 Pennsylvania HMP identified eight cyberattacks that affected Dauphin County (PEMA 2023). Five of
these attacks yielded statewide impacts, and the remaining three events specifically targeted Dauphin County.
According to the 2023 Dauphin County Annual Report, ransomware was one of the techniques used in a
cybersecurity breach at Dauphin County Tech School in April 2023. Additional details for these events are not
provided here due to security concerns.

4.3.2.4 Future Occurrence

Due to the frequent nature of cyber-attacks and their sensitive nature across the Commonwealth of Pennsylvania
and within Dauphin County specifically, cyber-attack occurrences are not typically publicized. Cyber-attacks
happen in one form or another on an almost daily basis, so the future occurrence of cyber-attacks in Dauphin
County can be considered highly likely, as defined by the Risk Factor Methodology probability criteria
(discussed in Section 4.4).

4.3.2.5 Vulnerability Assessment

To understand risk, all assets must be evaluated for exposure and vulnerability within the identified planning
area. The following sections discuss the potential impact of the cyber-attack hazard in Dauphin County,
including:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) the economy;
and (5) the environment.

e Future growth and development.

o Effect of climate change on vulnerability.

e Additional data and next steps.

As information technology evolves, so will the risk of cyberattacks. Cyberattacks today are largely based on
existing operating systems and network vulnerabilities. As the technology develops, cyber attackers will find
new ways to exploit vulnerabilities. Vulnerabilities in the Internet of Things (a network of physical devices,
vehicles, appliances, and other physical objects that are embedded with sensors, software, and network
connectivity, allowing them to collect and share data.), including wearable devices (e.g. smart watches), smart
homes and assistants (e.g., Alexa, Google Home, etc.), networked doorbells (e.g., Ring), etc. will increase the
vulnerability to cyber-attacks and provide new targets for malicious actors (IBM 2024). The average person
produces approximately 1.7 MB of data every second (FinancesOnline 2024), and the average number of daily
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digital interactions per connected person worldwide is estimated to grow from 1,426 interactions in 2020 to
4,909 interactions in 2025 (Statista 2023), as shown in Figure 4.3.2-1. These statistics reflect the potential
vulnerability to cyberattacks across the United States, including within Dauphin County.

Figure 4.3.2-1. Daily Digital Interactions Per Connected Person Per Day, Worldwide
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Source: Statista, 2023

Impact on Life, Health, and Safety

All 286,401 residents in Dauphin County are exposed to this hazard (U.S. Census Bureau 2024). Cyber-attacks
can impact the healthcare system (e.g., networked medical equipment may be vulnerable to hacking). Likewise,
as autonomous vehicle technology progresses and autonomous vehicles become more common on Dauphin
County’s roadways, they are vulnerable to cyberattacks that could cause transportation accidents resulting in
injuries and/or fatalities.

If a cyber-attack targeted Pennsylvania’s power or utility grid, vulnerable populations could face the greatest
impacts. For example, individuals with medical needs are vulnerable because many of the life-saving systems
they rely on require power. Also, if an attack occurred during months of extreme hot or cold weather, the county’s
elderly population (those 65 years of age and older) would be vulnerable to the effects of the lack of climate
control. These individuals would require shelter or admission to a hospital.

Furthermore, households located near vulnerable facilities could experience greater impacts of a cyber-attack.
If a cyber-attack targeted a facility storing or manufacturing hazardous materials, individuals living adjacent to
these facilities could be vulnerable to the secondary effects if the attack successfully caused a critical failure at
that facility.

Impact on General Building Stock

Along with every home and business that is connected to the Internet, there are over 1,692 critical facilities in
Dauphin County at risk of experiencing impacts from a cyberattack. A cyber-attack can impact a building,
ranging from minor system disruption to complete shutdown caused by infiltration of supervisory control and
data acquisition (SCADA) systems. Secondary effects could disturb public welfare and property by causing
denials of critical services. If services are disrupted by attacks, cyber incidents can cause damage to physical
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assets. If a cyber-attack targets a fire suppression system, these structures may face increased vulnerability to
structural fires.

Impact on Critical Facilities

Critical facilities and lifelines are vulnerable to cyberattacks based on the significance of the facilities and the
potential to interrupt critical systems in the county. As previously mentioned, many critical facilities are reliant
upon computer networks to monitor and control critical functions. This can include utilities, public safety
facilities, medical facilities, or government buildings. A cyber-attack could result in catastrophic failure of any
one of these facilities. The power grid is reliant upon computer systems to distribute power to the
Commonwealth, and an attack could disrupt power to thousands of Dauphin County residents. This is just one
example of how critical facilities are vulnerable to cyberattacks. Given the importance of critical facilities to
daily living activities, critical facilities are highly vulnerable to cyberattacks.

Impact on the Economy

Cyber-attacks can have a damaging effect on public trust in systems that are traditionally considered stable and
secure, especially when these threats lead to widespread economic impacts. Companies and government services
can lose large sums of unrecoverable revenue from site downtime and possible compromise of sensitive
confidential data. Further, the cost of malicious cyber activity involves more than the loss of financial assets or
intellectual property. Cybercrimes can cause damage to a company’s brand and reputation, loss of competitive
advantage, reduction in credit rating, and increases in cyber insurance premiums (Huang, et al. 2023).

Individuals’ personal information is also at risk. Commonly stolen personal information includes name, social
security number, and driver’s license information. Because it is difficult to predict the particular target of a cyber-
attack, assessing vulnerability to the hazard is also difficult. Generally, all members of the population who
directly use a computer or those receiving services from automated systems are vulnerable to cyberattacks.
Although all individuals in Dauphin County are vulnerable to an attack, certain types of attacks may impact
specific segments of the population.

Given the proliferation of electronic commerce and the reliance on electronics, virtually all elements of Dauphin
County’s economy are vulnerable to cyberattacks. For example, an attack that caused the loss of power to
hundreds of thousands of businesses during peak holiday shopping months could potentially cost millions of
dollars in revenue if these businesses were to be closed. Additionally, a disruption in Dauphin County’s
manufacturing, agricultural, or tourism sectors would have devastating impacts on the economy. While it is
difficult to quantitatively measure the economic impact of a cyber-attack, it is safe to say that cyber-attacks carry
the potential to yield devastating effects on the local economy.

According to the Federal Bureau of Investigation (FBI)’s 2024 Internet Crime Report, over 880,418 cyber-attack
complaints were received by the Internet Crime Complaint Center (IC3), with potential losses exceeding $12.5
billion (FBI 2024). This estimate marks a nearly 10% increase in complaints and a 22% increase in losses
compared to the 2023 Report. Investment scams saw the greatest increase from the previous year, rising 38% to
an estimated $4.57 billion in losses due to this form of cyber-attack.

The financial sector is uniquely exposed to the threat of cyberattacks. Financial firms, given the large amounts
of sensitive data and transactions they handle, are often targeted by criminals seeking to steal money or disrupt
economic activity. Incidents in the financial sector could threaten financial and economic stability if they erode
confidence in the financial system, disrupt critical services, or cause spillovers to other institutions (Natalucci,
Qureshi and Sunthiem 2024).
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Impact on the Environment

The impacts of a cyber-attack are usually limited to infrastructure and people, as highlighted in earlier sections.
In the same way that people living near facilities that store or manufacture hazardous materials could be impacted
by a cyber-attack affecting those facilities, those attacks could also release hazardous materials into the
environment. Outside of these secondary impacts of a cyber-attack on various facilities, cyber-attacks are not
known to directly impact the environment.

Future Growth and Development

Areas targeted for potential future growth and development in the next 5 to 10 years have been identified across
Dauphin County (further discussed in Section 2.4 of this HMP). Due to the unpredictable nature of cyber-attacks
and their seemingly incalculable potential to disrupt various elements of society, any areas of growth within
Dauphin face the same widespread risk of cyber-attacks.

Effects of Climate Change on Vulnerability

Because cyber-attacks are a human-caused hazard, climate change is not anticipated to affect the vulnerability
associated with cyber-attacks.

Additional Data and Next Steps

Any additional information regarding localized concerns and past impacts will be collected and analyzed for the
HMP update. These data will be developed to support future revisions to the plan.
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4.3.3 Dam Failure

A dam is an artificial barrier that stores water, wastewater, or liquid-borne materials. Dam failure is defined as
the uncontrolled release of water and any associated wastes from a dam. This hazard often results from a
combination of natural and human causes and can follow other hazards such as hurricanes, earthquakes, and
landslides. The consequences of dam failures can include property and environmental damage and loss of life.
(PEMA 2020). The area downstream of a dam that would be flooded in the event of the dam’s failure is called
the inundation area. This area is generally much larger than the normal river or stream floodplain. When a dam
experiences a complete structural breach, the failure can release a high-velocity wall of debris-filled water that
rushes downstream, damaging or destroying whatever lies within the inundation area. A dam failure has the
potential to adversely affect downstream areas and lives, as well as the delivery of essential utilities or flood
control. If a dam failure is severe, a large amount of water can enter the downstream body of water and overflow
the stream banks for miles.

A levee failure is a human-made structure, usually an earthen embankment, designed and constructed in
accordance with sound engineering practices to contain, control, or divert the flow of water to protect from
temporary flooding (FEMA, 2015). A levee failure or breach occurs when a levee fails to prevent flooding on
the landside of the levee. The consequences of a sudden levee failure can be catastrophic, with the resulting
flooding causing loss of life, emergency evacuations, and significant property damage (PEMA 2020).

Most failures are due to structural, mechanical, or hydraulic failures, but they can also result from one or a
combination of the following reasons (FEMA 2021b):

e Inadequate design criteria

e  Malfunction of dam components * Embankment stability problems

e Spillway damage or malfunction *  Damage from vandalism

e Seepage problems e Improper operation

Dams typically fail when spillway capacity (the maximum rate of discharge for surplus water over or around a
dam when the reservoir is full) is inadequate and excess flow overtops the dam or when internal erosion through
the dam or its foundation occurs. Overtopping of a dam normally gives enough time for evacuation. Seepages in

earthen dams usually develop gradually and, if detected early, can allow downstream residents anywhere from
a few hours to a few days to evacuate.

4.3.3.1 Location and Extent

Dams are categorized in several ways (ASDSO n.d.):

e By the functions the dam serves: flood control, human water supply, irrigation, livestock water supply,
energy generation, containment of mine tailings, recreation, or pollution control.

e By construction materials or methods; earth, rock, tailings from mining or milling, concrete, masonry,
steel, timber, miscellaneous materials (plastic or rubber), and any combination of these materials.

e By the slope or cross-section of the dam.

e By the way, the dam resists water pressure forces behind it.

e By the means of controlling seepage.

For this HMP update, the County Department of Public Safety (DPS) engaged with the Pennsylvania Department
of Environmental Protection (PA DEP) to acquire a detailed inventory of dams within the County, including the
six High Hazard Potential Dams (HHPDs) as classified by PA DEP.

Forty-two dams are present throughout Dauphin County, as shown in Figure 4.3.3-1. While most of these dams
pose little risk, there are six HHPDs within the County and one outside the County (Raystown Lake Dam) that
threaten the planning area. FEMA’s Rehabilitation of High Hazard Potential Dam Grant Program states that the
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high hazard potential is a classification standard for any dam whose failure or misoperation will cause loss of
human life and significant property destruction. Emergency Action Plans (EAPs) are current for all but three of
these dams. One EAP is being updated as of late 2024, while the other two (Hidden Valley Dam and Jacob’s
Creek) still need updates. Table 4.3.3-1 provides a complete list of dams in Dauphin County, with high-hazard
dams listed first.

Among the six HHPDs in Dauphin County, one is owned by a municipality, one by a university, one by a
homeowner’s association, and the remaining three are privately owned. Dauphin County has conducted outreach
with the dam owners to gather data from their EAPs and inundation maps, which have been incorporated into
referenced maps. These EAPs and associated inundation maps are kept on file by each owner and by Dauphin
County to protect the confidential and sensitive information they contain. These documents can be requested due
to their sensitive nature.

The EAPs for the high-hazard dams in Dauphin County provide information on the estimated number of homes
and residents vulnerable to a dam failure. The DeHart Dam, located in Rush Township, is considered the most
significant due to the potential impact of its failure. A failure of this dam would inundate an area bordered by
State Route 325 to the north and Third and Middle Mountains to the south, extending to the Susquehanna River.
This would affect 112 homes, one daycare center, and 11 highway bridges, with approximately 1,000 residents
at risk (Capital Region Water 2018).

In addition to the dams within the county, the Raystown Lake Dam in Huntingdon County is also considered
significant for its potential impact. Located 68 miles northwest of Dauphin County on the Juniata River, the
Raystown Lake Dam covers 513,000 acre-feet of water and extends roughly 30 river miles long. During flood
stages, it can hold 761,000 acre-feet of water and reach roughly 34 river miles long (USACE 2021). If a spillway
failure were to occur, floodwaters would overflow the Susquehanna River banks for Dauphin County
municipalities south of the Juniata River confluence. According to the USACE, it would take 13.6 hours to begin
experiencing increased flows and 24 hours to see peak flows after the dam failure, comparable to the Harrisburg
1996 Ice Jam flood event on the Susquehanna River. The USACE is currently repairing the Raystown spillway
with $20,655,000 in Infrastructure, Investments, and Jobs Act (IIJA) funding (Center for American Progress
2023).

Dam failure events are often associated with other natural hazards such as earthquakes, landslides, or severe
weather, which limits their predictability and compounds the hazard. Earthquakes can weaken dam structures,
particularly earthen dams, leading to failure. Landslides can directly damage dams or weaken the surrounding
ground, increasing the risk of failure. Severe weather can result in large quantities of upstream rain, raising water
levels behind the dam and potentially causing overtopping or upstream flooding. Populations without adequate
warning are highly vulnerable to these hazards.
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Figure 4.3.3-1. Dam Locations in Dauphin County, PA
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Table 4.3.3-1. Dams in Dauphin County

Dam Name

Municipality

Stream

High-Hazard Dams

Permittee

Center Campus Pond No. 1

(formerly Hershey Dam) Derry Township Tr Swatara Creek C-1 Pennsylvania State University
DeHart Rush Township Clarks Creek A-1 ;l;?;glty SR AT !
Hidden Valley Middle Paxton Tt Fishing Creek C-1 | Lawrence M. Cooney
Township
. . Jacobs Creek Homeowners
Jacobs Creek Dam Derry Township Tr Spring Creek C-3 Association
Yingst West Ha.nover Tr Fishing Creek C-3 West Hanover Township
Township
Manada Golf Club Pond s Har_lover Bow Creek C-3 Richard & Cathy Yingst
Township

Ayers Dam Jackson Township Armstrong Creek C-4 Jan Ayers

Big Lick Jefterson Township Updegroves Run C-4 Williamstown Borough Authority

Blu; Meadow Farm Det Lower ngton Tr Beaver Creek C-4 Triple Crown Corporation

Basin Township

Brook Drive Derry Township Spring Creek C-4 Milton Hershey School

Bullfrog Valley Pond Derry Township Tr Swatara Creek C-4 Derry Township

Dauphin Dauphin Borough Stony Creek C-4 United Water of Pa

Dock Street Harrisburg City i?jg?ehama C-4 Harrisburg City

East Rattling Creek Res Jackson Township Rattling Run C-4 Borough of Lykens

Felicita - Pond No. 4 Middle I_’axton Fishing Creek C-4 King Drive Corporation
Township

Felicita - Pond No. 6 b I"axton Fishing Creek C-4 King Drive Corporation
Township

Feltys Derry Township Tr Spring Creek C-4 Larry Moyer

Ferry Wall Millersburg Borough E?sg:ehanna C-4 Millersburg Ferry Boat Association

Glen Park Lykens Borough Rattling Creek C-4 Borough of Lykens

Hershey Derry Township Spring Creek C-4 Unknown

Keiser Lower ngton Tr Paxton Creek C-4 James F. & Albert L. Keiser
Township

Lykens Reservoir Jackson Township Rattling Run C-4 Borough of Lykens
Upper Paxton Unt Little

Lykens Valley Golf Course Township Wiconisco Creek C-4 Lykens Valley Golf Course

Lykens Water Supply Jackson Township Rattling Creek C-4 Borough of Lykens

. s . East Branch oy .

Nine O’clock Jackson Township Rattling Run C-4 Williamstown Borough Authority

Old Reliance Farm Lower Swatara .

Detention Pond Mot Tr Swatara Creek C-4 Daniel Brawley

Old qulance Farm Lower S.Watara Tr Swatara Creek C-4 Mr. & Mrs. Daniel Brawley

Detention Pond Township

Pines Association Conewago Township Tr Spring Creek C-4 Mr. & Mrs. Steve Stanislawczyk

Round Top Londonderry Iron Run C-4 Middletown Borough
Township

Sandbeach Diversion o H.a novet Manada Creek C-4 Pa American Water Company
Township
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Dam Name

Municipality

Permittee

Schlegel Upper Pg xton Tr. Susquehanna Cc-4 Willard Schlegel
Township River

Spring Creek Derry Township Spring Creek C-4 Hershey Park

Stehr Lykens Township Tr Pine Creek Cc-4 Craig Stehr

Swatara Derry Township Swatara Creek C-4 PA American Water Company
Susquehanna .

Toyer Township Tr Spring Creek C-4 Ed Toyer

Twin Lakes Park Lower Lower Baxton Tr Spring Creek C-4 Twin La!(es Lt Commniy
Township Association

. Lower Paxton . Twin Lakes Park Community

Twin Lakes Park Upper Township Tr Spring Creek Cc-4 Association

Unnamed Lower P_axton Beaver Creek C-4 United Water of Pa
Township

Upper Reservoir Jackson Township g:evlicomsco C-4 Williamstown Borough Authority

White Oak Road Jackson Township ge/z;m strong C-4 DCNR

Widener University Susquehgnna Tr Black Run C-4 Widener University
Township

Wildwood Lake Harrisburg City Paxton Creek C-4 County of Dauphin

Source: PADEP 2020

4.3.3.2 Range of Magnitude

The magnitude of a dam failure event is indicated by the dam’s classification. Dams are classified according to
the downstream damage that would result if the structure were to fail. Dam hazard rating systems are based on
the potential consequences of a dam failure; they do not consider the probability of a failure occurring. Therefore,
the classification has no relationship to a dam’s condition, structural integrity, operational status, or flood storage
capability. FEMA, USACE, and PA DEP have all developed classification systems for the dam failure hazard.

FEMA Dam Classifications
FEMA classifies three levels of dams based on the potential loss of human life or property destruction to
downstream areas if that dam should fail (FEMA 2004):
e Low hazard potential dams—Failure or mis-operation would result in no probable loss of human life
and low economic or environmental losses. Losses are principally limited to the owner’s property.

e Significant hazard potential dams—Failure or mis-operation would result in no probable loss of human
life, but can cause economic loss, environmental damage, disruption of lifeline facilities, or other
impacts. These dams are often located in predominantly rural or agricultural areas.

e High hazard potential dams—Failure or mis-operation would probably cause loss of human life.

USACE Dam Classifications
USACE developed the classification system shown in Table 4.3.3-2 for the hazard potential of dam failures.
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Table 4.3.3-2.

USACE Dam Hazard Potential Classification

Hazard
Category?

Direct Loss of LifeP

Lifeline Losses®

Property Lossesd

Environmental
Losses®

. No disruption of Private agricultural
None (rural location, no . . . ..
services (cosmetic lands, equipment, Minimal
Low permanent structures for . . . .
o or rapidly repairable | and isolated incremental damage
human habitation) -
damage) buildings
.. Rura! locations, only Dlsruptlon O.f .. Major public and Major mitigation
Significant | transient or day-use essential facilities . g .
s private facilities required
facilities and access
in (one or mor . . . . Extensi
Sl . (s ormo ) Disruption of Extensive public .t.e SIVE
. extensive residential, . L . mitigation cost or
High . . . essential facilities and private . .
commercial, or industrial o impossible to
and access facilities s
development mitigate

Source: (USACE 2013)

a. Categories are assigned to overall projects, not individual structures within a project.

b.  Loss-of-life potential is based on inundation mapping of the area downstream of the project. Analysis of loss-of-life potential
should consider the population at risk, time of flood wave travel, and warning time.

c.  Lifeline losses include indirect threats to life caused by the interruption of lifeline services from project failure or operational
disruption, for example, loss of critical medical facilities or access to them.

d.  Property losses include damage to project facilities and downstream property and indirect impact from loss of project services,
such as impact from loss of a dam and navigation pool, or impact from loss of water or power supply.

e.  Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond what would
normally be expected for the magnitude flood event under which the failure occurs.

PA DEP Dam Classifications

Pennsylvania Code classifies dams and reservoirs based on size and hazard potential in the event of a failure.
Size categories are determined by either reservoir storage volume or dam structure height, whichever results in
the higher category, as indicated in Table 4.3.3-3. Hazard potential categories are determined by either loss of
life or economic loss, whichever results in the higher category, as indicated in Table 4.3.3-4.

The State classifies dams on a scale from one (highest hazard) to five (lowest hazard)—hazards in Categories 1
and 2 are rated high hazard. Hazard Potential Category 1 dams are those whose failure could result in significant
loss of life, excessive economic losses, and significant public inconvenience. Hazard Potential Category 2 dams
are those whose failure could result in the loss of a few lives, appreciable property damage, and short-duration
public inconvenience (Commonwealth of Pennsylvania 1980).

Table 4.3.3-3. Commonwealth of Pennsylvania Dam Size Classifications

Category

Impoundment Storage (Acre-feet) Dam Height (Feet)

A Equal to or greater than 50,000 Equal to or greater than 100

B Less than 50,000 but greater than 1,000 Less than 100 but greater than 40

C Equal to or less than 1,000 Equal to or less than 40

Source: Commonwealth of Pennsylvania, 1980
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Table 4.3.3-4. Commonwealth of Pennsylvania Dam Hazard Potential Classifications

Category Population at Risk Economic Loss

Substantial (Numerous homes or small | Excessive such as extensive residential, commercial,
1 businesses, a large business, or a or agricultural damage, or substantial public
school). inconvenience.

Few (A small number of homes or Appreciable, such as limited residential, commercial,

2 . or agricultural damage, or moderate public
small businesses.) . .
inconvenience.
Noie epesiod (o pemmsps Signiﬁcant.damage.tq private or public property and
. short-duration public inconvenience, such as damage
3 structures for human habitation or i ..
to storage facilities or loss of critical stream
employment). .
crossings.
None expected (no permanent Minimal damage to private or public property and no
4 structures for human habitation or gefop p prop

significant public inconvenience.
employment).

Source: Commonwealth of Pennsylvania, 1980

Dam Classifications in Dauphin County

The USACE National Inventory of Dams (USACE 2020) includes 11 of the dams listed in Table 4.3.3-1, with
an average age of 105 years, and rates 3 of them as high-hazard. PA DEP lists 6 of the dams in the County as
high-hazard dams (Hazard Potential Category 1 or 3). Dams that fall under PA DEP’s Bureau of Abandoned
Mines are not required to develop an emergency action plan (EAP) and therefore are not included in the National
Inventory of Dams.

Types of Risk

The risk that a dam poses to communities downstream can be split into the following components (FEMA 2022):

e Non-Breach Risk — The risk in the reservoir pool area and affected downstream floodplain due to
normal operation of the dam (e.g., large spillway flows within the design capacity that exceed channel
capacity) or scenarios in which the dam is overtopped but not breached.

e Incremental Risk — The risk to the pool area and downstream floodplain occupants should the dam
breach (before or after overtopping) or undergo component malfunction or misoperation leading to
consequences greater than those that would occur without a dam breach. The consequences typically
are due to downstream inundation, but a loss of the pool can result in significant consequences in the
pool area upstream of the dam.

e Residual Risk — The risk that remains after all decisions related to a specific dam safety issue are made,
and prudent actions have been taken to address the risk. It is the remote risk associated with a condition
that was judged not to be a credible dam safety issue.

Due to the different classification systems used by PA DEP, FEMA, and USACE, it is necessary to reassess risk
and prioritize the dams for comparison. To aid with creating a consistent categorization, PEMA approved the
below dam risk prioritization calculation.

Dam Risk Prioritization Calculation

Dam Risk Prioritization Score = Probability x (Impact + Complexity)
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The calculation considers the probability of failure based on the condition of the dam; the estimated impact of
failure based on the percentage of structures and population to be affected; and the complexity of the required
response. The dam prioritization score and classifications for dams with available data are provided in Table
4.3.3-5.

Table 4.3.3-5. Dam Risk Prioritization Calculation Criteria

Category

Level

Degree of Risk

Criteria

Value

Unlikely for
failure

Condition rating of the dam is Satisfactory. No existing or potential
dam safety deficiencies are recognized. Acceptable performance is
expected under all loading conditions (static, hydrologic, seismic) in
accordance with the minimum applicable state or federal regulatory
criteria or tolerable risk guidelines.

Probability
of Failure

Possible for
failure

Condition rating of the dam is Fair. No existing dam safety
deficiencies are recognized for normal operating conditions. Rare or
extreme hydrologic and/or seismic events may result in a dam safety
deficiency. Risk may be in the range to take further action.

Based on
Condition
Rating

Likely for
failure

Condition rating of the dam is Poor. A dam safety deficiency is
recognized for normal operating conditions that may realistically
occur. Remedial action is necessary. POOR may also be used when
uncertainties exist as to critical analysis parameters that identify a
potential dam safety deficiency. Investigations and studies are
necessary

Highly likely
for failure

Condition rating of the dam is Unsatisfactory/ N/A. A dam safety
deficiency is recognized that requires immediate or emergency
remedial action for problem resolution. Or the dam has not been
inspected, is not under state jurisdiction, or has been inspected but, for
whatever reason, has not been rated.

Minor

10% or less of the population and structures of affected municipalities
are within the inundation area. Only minor property damage and
minimal disruption to quality of life. Temporary shutdown of critical
facilities.

Impact

Limited

More than 10% of the population and structures of affected
municipalities are within the inundation area. More than 10% of
properties in affected areas are damaged or destroyed. Minor injuries
only. Complete shutdown of critical facilities for more than one day.

Critical

More than 25% of the population and structures of affected
municipalities are within the inundation area. More than 25% of
properties in the affected area are damaged or destroyed. Complete
shutdown of critical facilities for more than one week.

Catastrophic

50% or higher of the population and structures of affected
municipalities are within the inundation area. High number of
deaths/injuries possible. More than 50% of the property in the
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affected area is damaged or destroyed. Complete shutdown of
critical facilities for 30 Days or more.

Mild Single jurisdiction affected and uses its local emergency response 1
agencies.
Moderate Multiple jurisdictions are affected, and response agencies require 2
Complexity mutual aid support.
High Multiple jurisdictions that require County coordination. 3
Very High Multiple jurisdictions and counties require Commonwealth 4
coordination.

Once a dam risk prioritization score is calculated, dams are prioritized based on the criteria in Table 4.3.3-5.
Dams with a score of less than 17 are categorized as medium priority, while those with a score of 17 or more are
categorized as high priority, as shown in Table 4.3.3-6.

Table 4.3.3-6. Dam Risk Prioritization Calculation Classification

Priority Population at Risk

The dam is not considered a “high-hazard” dam by PA DEP or a “high-hazard potential” dam by
the USACE.

Low

The dam is considered a “high-hazard” dam by PA DEP but is not considered a “high-hazard
potential” dam by the USACE.

Medium | - OR -

The dam is considered a “high-hazard” dam by PA DEP and is considered a ‘high-hazard
potential” dam by the USACE, and receives a Dam Risk Prioritization score of less than 17.

The dam is considered a “high-hazard” dam by PA DEP and is considered a ‘high-hazard

Lt £ potential” dam by the USACE, and receives a Dam Risk Prioritization score of 17 or more.

4.3.3.3 Past Occurrence

To date, there have not been any impactful dam failures in Dauphin County’s recent history, as minor issues are
often not reported on smaller dams.

4.3.3.4 Future Occurrence

The likelihood of a dam failure in Dauphin County is difficult to predict. Dam failure events are infrequent and
usually coincide with events such as earthquakes, landslides, and excessive rainfall and/or snowmelt. However,
the risk of dam failure may increase as dams age or due to a lack of proper maintenance.

“Residual risk” to dams is the risk that remains after the implementation of safeguards. Residual risk to dams is
associated with events beyond those that the facility was designed to withstand. However, the probability of any
type of dam failure is low in today’s dam safety regulatory and oversight environment.

Based on Risk Factor Methodology Probability Criteria (further defined in Section 4.4), and assuming regular
maintenance and inspections of the dams in Dauphin County, dam failures are considered unlikely in the county.
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4.3.3.5 Vulnerability Assessment

To assess the vulnerability of Dauphin County to dam failure, an exposure assessment was conducted. The
County’s assets (population, buildings, and critical facilities) were analyzed to determine if they were within the
dam inundation areas (USACE 2024). Dam safety organizations and regulations, including the PADEP, FEMA,
U.S. Army Corps of Engineers, and Federal Energy Regulatory Commission, were examined.

A vulnerability analysis was conducted for the County’s assets using dam failure inundation mapping provided
by Dauphin County for the following dams:

e Center Campus Pond No. 1 (formerly Hershey Dam)
e DeHart Dam

e Jacobs Creek

e Yingst

However, no analysis was performed for Manada Golf Club Pond and Hidden Valley. Although an Emergency
Action Plan (EAP) exists for Manada Golf Club Pond, spatial data for dam inundation areas was not created, as
it was only available in a PDF document. For Hidden Valley, no spatial data was provided. Figure 4.3.3-2 through
Figure 4.3.3-6 show the inundation maps for these dams.
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Figure 4.3.3-2. Dam Inundation Areas across Dauphin County, PA

Note: Hershey Dam has been renamed to Center Campus Pond No. 1
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Figure 4.3.3-3 Raystown Dam Sunny Day and PMF Inundation Areas
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Figure 4.3.3-4 DeHart Dam Inundation Area
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Figure 4.3.3-5 Jacobs Creek Dam Inundation Area
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Figure 4.3.3-6. Center Campus Pond No. 1 (formerly Hershey Dam) Inundation Area
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4.3.3-7 Yingst Dam Inundation Area
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4.3.3-8 Manada Golf Club Pond Dam Inundation Area
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Impact on Life, Health, and Safety

The entire population residing within a dam failure inundation zone is considered exposed and vulnerable. Other
than the population in the dam failure inundation zone, the safety of the first responders on-scene is also at risk.
First responders would be responsible for traffic control and responding to transportation accidents. There would
be a higher-than-normal call volume and demand for first responders during a dam failure. Continuity of
operations, including continued delivery of services, may be impeded, and additional personnel would
potentially be needed due to the lack of fire and police personnel in the county.

An exposure analysis assessed five probable maximum flood inundation areas within the county. Of the 40
participating jurisdictions in the county, eight have persons living in the probable maximum flood inundation
areas. The greatest number of persons exposed to the probable maximum flood inundation area is in the
Raystown Dam PMF inundation area (3,250 persons total within the inundation area). The remaining dam
inundation areas have the following total number of persons exposed:

e Raystown Dam Sunny Day = 225 persons

e Jacobs Creek Dam = 15 persons

e Center Campus Pond No. 1 (formerly Hershey Dam) = 8 persons
e DeHart Dam = 303 persons

According to the U.S. Army Corps of Engineers' “Emergency Action Plan for Raystown Lake”, the most
vulnerable areas to hazard events are within public access areas around the lake and communities within
downstream flooding locations (USACE, 2012). Potential causes of downstream flooding include extreme
storms, spillway erosion, and slope failure. The results of an extreme storm could cause large inflows, causing
the lake level to rise and discharge over the surface. In the event of slope failure, the embankment of the dam
could be compromised, causing a breach. During a spillway erosion, vegetation, soil, and rock will be displaced
and potentially cause a scour hole as well as restrict access to dam operations. The report indicates that over 50
municipalities could be affected by a major breach. Evacuation plans are pertinent to protect the population of
those communities. Additionally, maintenance and enhancement of infrastructure are important to reduce the
risk of downstream flooding and impact on structures within the affected communities.

Socially Vulnerable Populations

Of the population exposed, the economically disadvantaged and the population over the age of 65 are the most
vulnerable. Economically disadvantaged populations are more vulnerable because they may be unable to
evacuate their homes due to a lack of transportation, lack of a safe place to which to evacuate, or lack of financial
resources (e.g., cannot afford temporary lodging). The population over the age of 65 is also highly vulnerable
because they are more likely to seek or need medical attention that may not be available because of isolation
during a flood event, and they may have more difficulty evacuating.

Impact on General Building Stock

All buildings and infrastructure located in the dam failure inundation zone are considered exposed and
vulnerable. Property located closest to the dam inundation area has the greatest potential to experience the
largest, most destructive surge of water. All transportation infrastructure in the dam failure inundation zone is
vulnerable to damage and potentially cutting off evacuation routes, limiting emergency access, and creating
isolation issues. Ultilities such as overhead power lines, cable lines, and phone lines could also be vulnerable.
Loss of these utilities could create additional isolation issues for the inundation areas.

Dam failure can cause severe downstream flooding and may transport large volumes of sediment and debris,
depending on the magnitude of the event. Widespread damage to buildings and infrastructure affected by an
event would result in large costs to repair these locations. In addition to physical damage costs, businesses can
be closed while floodwaters retreat, and utilities are returned to a functioning state. Table 4.3.3-7 lists the
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building stock exposure in the dam inundation area by jurisdiction. Table 4.3.3-8 provides a summary of
buildings in the dam inundation area by occupancy class.

Table 4.3.3-7. Buildings Located in the Dam Inundation Area with Replacement Cost Values

Jurisdiction Jurisdiction Total Buildings Buildings in the Dam Inundation Area

(B) f BPrOUgh Number of Buildings Replacement Cost Value

E—Cg ; city Count Replacement Cost | Count % of Jurisdictional Value ) %. 01:

Township Value Total J url¥i;f;ional
Berrysburg (B) 384 $155,707,892 0 0.0% $0 0.0%
Conewago (T) 2,726 $1,408,072,267 0 0.0% $0 0.0%
Dauphin (B) 499 $178,594,344 9 1.8% $3,674,494 2.1%
Derry (T) 12,189 $16,562,878,409 40 0.3% $102,723,776 0.6%
East Hanover (T) 5,424 $3,271,020,667 0 0.0% $0 0.0%
Elizabethville (B) 1,022 $466,950,677 0 0.0% $0 0.0%
Gratz (B) 804 $536,197,947 0 0.0% $0 0.0%
Halifax (B) 529 $218,291,193 0 0.0% $0 0.0%
Halifax (T) 3,714 $1,874,093,634 0 0.0% $0 0.0%
Harrisburg (C) 19,455 $18,628,047,035 1,549 8.0% $3,123,521,739 16.8%
Highspire (B) 1,481 $664,880,756 54 3.6% $93,269,982 14.0%
Hummelstown (B) 2,488 $1,268,535,294 0 0.0% $0 0.0%
Jackson (T) 2,533 $963,807,247 0 0.0% $0 0.0%
Jefferson (T) 695 $279,826,276 0 0.0% $0 0.0%
Londonderry (T) 5,464 $3,122,384,091 0 0.0% $0 0.0%
Lower Paxton (T) 22,715 $16,760,123,401 0 0.0% $0 0.0%
Lower Swatara (T) 5,204 $7,181,289,637 5 0.1% $40,682,636 0.6%
Lykens (B) 1,438 $620,374,667 0 0.0% $0 0.0%
Lykens (T) 2,311 $1,144,139,161 0 0.0% $0 0.0%
Middle Paxton (T) 4,472 $1,679,813,405 367 8.2% $156,339,553 9.3%
Middletown (B) 3,849 $2,433,657,717 0 0.0% $0 0.0%
Mifflin (T) 1,318 $762,373,861 0 0.0% $0 0.0%
Millersburg (B) 1,518 $913,497,912 0 0.0% $0 0.0%
Paxtang (B) 900 $476,331,717 0 0.0% $0 0.0%
Penbrook (B) 1,581 $698,112,706 0 0.0% $0 0.0%
Pillow (B) 317 $115,637,971 0 0.0% $0 0.0%
Reed (T) 327 $147,861,272 26 8.0% $18,480,501 12.5%
Royalton (B) 724 $253,576,998 0 0.0% $0 0.0%
Rush (T) 379 $88,377,859 5 1.3% $4,408,077 5.0%
South Hanover (T) 4,275 $2,386,303,219 0 0.0% $0 0.0%
Steelton (B) 2,867 $2,584,768,828 97 3.4% $986,893,983 38.2%
Susquehanna (T) 12,511 $10,167,577,726 132 1.1% $118,394,258 1.2%
Swatara (T) 12,223 $10,172,987,131 32 0.3% $48,594,690 0.5%
Upper Paxton (T) 3,823 $1,780,080,745 0 0.0% $0 0.0%
Washington (T) 2,464 $1,345,985,248 0 0.0% $0 0.0%
Wayne (T) 1,460 $480,646,769 0 0.0% $0 0.0%
West Hanover (T) 7,194 $3,876,826,721 0 0.0% $0 0.0%
Wiconisco (T) 1,112 $351,954,145 0 0.0% $0 0.0%
Williams (T) 1,093 $493,719,539 0 0.0% $0 0.0%
Williamstown (B) 966 $399,114,521 0 0.0% $0 0.0%
Dauphin Co. (Total) 156,448 $116,914,420,604 2,316 1.5% $4,696,983,688 4.0%
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Source: Dauphin County 2024; RS Means 2024; Pennsylvania Department of Environmental Protection (PA DEP) 2020; Federal
Emergency Management Agency (FEMA) 2020; U.S. Army Corps of Engineers (USACE) 2020

Table 4.3.3-8. Buildings in the Dam Inundation Area by General Occupancy

Buildings in the Dam Inundation Area

Jurisdiction
Total i

(B) = Borough Number of Government,

(C) = City Buildings Count Residential Commercial Industrial Erehglon,

(T) = Township Agriculture, and

Education
Berrysburg (B) 384 0 0 0
Conewago (T) 2,726 0 0 0
Dauphin (B) 499 9 8 1 0 0
Derry (T) 12,189 40 8 30 2 0
East Hanover (T) 5,424 0 0 0 0 0
Elizabethville (B) 1,022 0 0 0 0 0
Gratz (B) 804 0 0 0 0 0
Halifax (B) 529 0 0 0 0 0
Halifax (T) 3,714 0 0 0 0 0
Harrisburg (C) 19,455 1,549 1,036 438 22 53
Highspire (B) 1,481 54 14 25 10 5
Hummelstown (B) 2,488 0 0 0 0 0
Jackson (T) 2,533 0 0 0 0 0
Jefferson (T) 695 0 0 0 0 0
Londonderry (T) 5,464 0 0 0 0 0
Lower Paxton (T) 22,715 0 0 0 0 0
Lower Swatara (T) 5,204 5 0 5 0 0
Lykens (B) 1,438 0 0 0 0 0
Lykens (T) 2,311 0 0 0 0 0
Middle Paxton (T) 4,472 367 276 53 0 38
Middletown (B) 3,849 0 0 0 0 0
Mifflin (T) 1,318 0 0 0 0 0
Millersburg (B) 1,518 0 0 0 0 0
Paxtang (B) 900 0 0 0 0 0
Penbrook (B) 1,581 0 0 0 0 0
Pillow (B) 317 0 0 0 0 0
Reed (T) 327 26 10 13 0 3
Royalton (B) 724 0 0 0 0 0
Rush (T) 379 0 0
South Hanover (T) 4,275 0 0 0 0 0
Steelton (B) 2,867 97 2 91 4 0
Susquehanna (T) 12,511 132 66 62 1 3
Swatara (T) 12,223 32 1 15 16 0
Upper Paxton (T) 3,823 0
Washington (T) 2,464 0 0 0 0 0
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Buildings in the Dam Inundation Area

Jurisdiction

‘B) = Boroug} Total Government

( : ?I e Number of Relfm'on ‘

(©) = City Buildings Count Residential Commercial Industrial .o

(T) = Township Agriculture, and

‘ Education
Wayne (T) 1,460 0 0 0 0 0
West Hanover (T) 7,194 0 0 0 0 0
Wiconisco (T) 1,112 0 0 0 0 0
Williams (T) 1,093 0 0 0 0 0
Williamstown (B) 966 0 0 0 0 0
Dauphin County 156,448 2,316 1,421 738 55 102

Source: Dauphin County 2024, RS Means 2024; Pennsylvania Department of Environmental Protection (PA DEP) 2020,
Federal Emergency Management Agency (FEMA) 2020, U.S. Army Corps of Engineers (USACE) 2020

Impact on Critical Facilities

Dam failures may also impact critical facilities and infrastructure located in the downstream inundation zone.
Consequently, dam failure can cut evacuation routes, limit emergency access, and/or create isolation issues. Dam
failure can cause severe downstream flooding and may transport large volumes of sediment and debris,
depending on the magnitude of the event. Widespread damage to buildings and infrastructure affected by an
event would result in large costs to repair these locations. In addition to physical damage costs, businesses can
be closed while floodwaters retreat and utilities are returned to a functioning state. Further, utilities such as
overhead power lines, cable lines, and phone lines could also be vulnerable. Loss of these utilities could create
additional isolation issues for the inundation areas.

Out of the 1,692 critical facilities in Dauphin County, 115 facilities are shown to be located within the aggregated
dam inundation areas, with the City of Harrisburg having the most. Table 4.3.3-9 summarizes the jurisdictional
breakdown of these facilities and provides a comparison among all the participating jurisdictions in the County.

Table 4.3.3-9. Number of Critical Facilities Located in the Aggregated Dam Inundation Area

Number of Critical

Jurisdiction

Number of Critical cege e Percent of
(B) = Borough g s Facilities in the < 3. . q
. Facilities in Each Jurisdiction Total in
(©) = City Jurisdiction Aggregated Dam Hazard Area
(T) = Township Inundation Area
Berrysburg (B) 5 0 0.0%
Conewago (T) 13 0 0.0%
Dauphin (B) 26 1 3.8%
Derry (T) 131 2 1.5%
East Hanover (T) 36 0 0.0%
Elizabethville (B) 12 0 0.0%
Gratz (B) 9 0 0.0%
Halifax (B) 9 0 0.0%
Halifax (T) 30 0 0.0%
Harrisburg (C) 392 91 23.2%
Highspire (B) 12 0 0.0%
Hummelstown (B) 35 0 0.0%
Jackson (T) 22 0 0.0%
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) Borosh Number of Critieal | NpR LR Percentof

(C) = City ° Facnllt.les.m.Each et Mo Jurisdiction Total in

(i) = Wity Jurisdiction Inundation Area vl huren
Jefferson (T) 7 0 0.0%
Londonderry (T) 45 0 0.0%
Lower Paxton (T) 150 0 0.0%
Lower Swatara (T) 87 0 0.0%
Lykens (B) 18 0 0.0%
Lykens (T) 15 0 0.0%
Middle Paxton (T) 33 7 21.2%
Middletown (B) 47 0 0.0%
Mifflin (T) 8 0 0.0%
Millersburg (B) 26 0 0.0%
Paxtang (B) 11 0 0.0%
Penbrook (B) 17 0 0.0%
Pillow (B) 6 0 0.0%
Reed (T) 6 2 33.3%
Royalton (B) 11 0 0.0%
Rush (T) 5 1 20.0%
South Hanover (T) 24 0 0.0%
Steelton (B) 31 1 3.2%
Susquehanna (T) 118 9 7.6%
Swatara (T) 144 1 0.7%
Upper Paxton (T) 35 0 0.0%
Washington (T) 31 0 0.0%
Wayne (T) 8 0 0.0%
West Hanover (T) 43 0 0.0%
Wiconisco (T) 13 0 0.0%
Williams (T) 14 0 0.0%
Williamstown (B) 7 0 0.0%
Dauphin County (Total) 1,692 115 6.8%

Sources: Dauphin County 2024; HIFLD 2020, 2023; Department of Human Services 2024, Pennsylvania Department of
Environmental Protection (PA DEP) 2020; Federal Emergency Management Agency (FEMA) 2020, U.S. Army Corps of Engineers
(USACE) 2020

Most of the critical facilities are in the Raystown Dam PMF inundation area (95 critical facilities). Of those
exposed, 86 are considered lifelines for the county. A majority of the exposed critical facilities are historic sites,
hazardous material sites, and bridges.

The remaining dam inundation areas have the following total number of critical facilities and lifelines exposed:

e Raystown Dam Sunny Day = 6 critical facilities, 4 lifelines

e Jacobs Creek Dam = no critical facilities/lifelines

e  Center Campus Pond No. 1 (formerly Hershey Dam) = 3 critical facilities, 2 lifelines
e  DeHart Dam = 9 critical facilities, 4 lifelines
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Impact on the Economy

Severe flooding that follows an event like a dam failure can cause extensive structural damage and disrupt
essential services. The cost to recover from flood damage after a surge will vary depending on the hazard risk of
each dam. Severe flooding that follows an event like a dam failure can cause extensive damage to public utilities
and disruptions to the delivery of services. Loss of power and communications may occur, and drinking water
and wastewater treatment facilities can become temporarily out of operation. Debris from surrounding buildings
can accumulate should the dam mimic major flood events, such as the 1 percent annual chance flood event that
is discussed in Section 4.3.7 (Flood, Flash Flood, Ice Jam).

Impact on the Environment

The environmental impacts of a dam failure can include significant water quality and debris-disposal issues or
severe erosion that can impact local ecosystems. Flood waters can back up sanitary sewer systems and inundate
wastewater treatment plants, causing raw sewage to contaminate residential and commercial buildings and the
flooded waterway. The contents of unsecured containers of oil, fertilizers, pesticides, and other chemicals may
get added to flood waters. Hazardous materials may be released and distributed widely across the floodplain.
Water supply and wastewater treatment facilities could be offline for weeks. After the flood waters subside,
contaminated and flood-damaged building materials and contents must be properly disposed of. Contaminated
sediment must be removed from buildings, yards, and properties.

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for future development and ensure
the establishment of appropriate mitigation, planning, and preparedness measures. Several factors are examined
in this section to assess hazard vulnerability.

Projected Development

As discussed and illustrated in Section 4.4 (Hazard Vulnerability Summary), areas targeted for future growth
and development have been identified across the county. Any areas of growth could be potentially impacted by
a dam or levee failure event if the structures are located within the flood protection area and mitigation measures
are not considered. Therefore, it is the intention of the county and all participating municipalities to discourage
development in vulnerable areas or to encourage higher regulatory standards at the local level.

Projected Changes in Population

Estimated population projections provided by The Center of Rural Pennsylvania indicate that Dauphin County’s
population will continue to increase into 2040, increasing the total population to approximately 296,766 persons
(The Center of Rural Pennsylvania 2021). As more people move into flood zones, an increased amount of the
population will be vulnerable to dam inundation hazards. Higher density can not only create issues for residents
during evacuation of a dam failure event, but can also affect commuters who travel into and out of the county
for work. Refer to Section 2 (County Profile) for more information about population trends in the County.

Effect of Climate Change on Vulnerability

The 2021 Pennsylvania Climate Impact Assessment indicated that Pennsylvania is very likely to undergo
increased temperatures and precipitation in the 215 century (PADEP 2021). Increased precipitation will occur in
the form of heavy rainfalls, which have the potential to increase the risk of dam failures. Existing dams may not
be able to retain and manage increases in water flow from more frequent, heavy rainfall events. These events
may result in more frequent overtopping of dams and flooding of the county’s assets in adjacent inundation
areas. However, the probable maximum flood used to design each dam may be able to accommodate climate
change.
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Dam failures are often a secondary effect, resulting from another hazard, such as heavy rainfall from a hurricane
or tropical storm. Dams are designed partly based on assumptions about a river’s flow behavior, expressed as
hydrographs (flow over time). Changes in weather patterns can have significant effects on the hydrograph used
for the design of a dam. If the hydrograph changes, it is conceivable that the structure can lose some or all of its
designed margin of safety. Loss of designed margins of safety may cause floodwaters to overtop the dam more
readily or create unintended loads. Such situations could lead to a dam failure. Therefore, dam characteristics
and climate change trends influence a structure’s potential to fail.

Since dam overtopping is often caused by excessive rainfall, it is appropriate to relate the future vulnerability of
dams directly to the potential for increased rainfall in Dauphin County. Dauphin County is expected to
experience increased precipitation due to climate change, which may likewise increase the likelihood of a dam
failure to occur. In Pennsylvania, precipitation is expected to increase year-round, particularly in the winter. The
eastern half of the Commonwealth, which contains Dauphin County, is projected to experience 10 to 12 percent
higher mean annual precipitation between 2041 and 2070, compared to historical averages from 1971 to 2000
(PEMA 2018). The eastern central area, including Dauphin County, is expected to have the highest amounts of
precipitation in the Commonwealth.

Additionally, future climate change may impact storm patterns, increasing the probability of more frequent,
intense storms with varying duration. The failure probability of low, significant, and under-designed high-hazard
dams may increase.

4.3.3.6  Change of Vulnerability Since 2020 Hazard Mitigation Plan (HMP)

Since the 2020 analysis, population statistics have been updated using the 5-Year 2018-2022 American
Community Survey Population Estimates. The general building stock was also established using RS Means 2020
building valuations that estimated replacement cost value for each building in the inventory. Additionally, a
critical facility dataset was provided from the county. Additionally, the probable maximum flood inundation
areas for the Raystown Dam, Sunny Day, Raystown Dam PMF, DeHart Dam, Jacobs Creek Dam, and Center
Campus Pond No. 1 (formerly Hershey Dam) were provided for this analysis.

For future HMP updates, additional dam failure inundation areas can be delineated and used to spatially assess
the asset exposure. A customized general building stock list could be generated in the Hazus model to assess
future impacts at the structural level versus the census-block level. Depth grids could be generated for the
inundation areas and used in Hazus to estimate potential losses similar to those listed in the flood profile (Section
4.3.6).

4.3.3.7 Additional Data and Next Steps

This assessment was based on the most current and best available data, including updated building and critical
facilities inventories. For future HMP updates, additional dam failure inundation areas can be delineated and
used to spatially assess the asset exposure. Depth grids could be generated for the inundation areas and used in
Hazus to estimate potential losses, and precipitation projections could be included to simulate potential future
vulnerability due to climate change.

4.3.3.8 Regulatory Oversight for Dams

There are multiple national and state programs that oversee dam safety, including the National Dam Safety Act
(Public Law 92-367), the FEMA-managed National Dam Safety Program, and the Federal Energy Regulatory
Commission’s Dam Safety Program. Collectively, these programs offer grants, training, inspections, and other
types of assistance to enable individual and community responsibility for dam safety.

The National Dam Safety Program is a partnership among states, federal agencies, and other stakeholders that
encourages individual and community responsibility for dam safety. Under FEMA’s leadership, state assistance
funds have allowed all participating states to improve their programs through increased inspections, emergency
action planning, and purchases of needed equipment. FEMA has also expanded existing training programs and
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initiated new ones. Grant assistance from FEMA provides support for the improvement of dam safety programs
that regulate most dams in the United States (FEMA 2023Db).

USACE is responsible for safety inspections of some federal and non-federal dams in the United States that meet
the size and storage limitations specified in the National Dam Safety Act. USACE has inventoried dams and
surveyed each state and federal agency’s capabilities, practices, and regulations regarding the design,
construction, operation, and maintenance of the dams. USACE has also developed guidelines for inspection and
evaluation of dam safety (USACE 2017). The USACE National Inventory of Dams provides the most recent
dates of inspection of dams within Dauphin County.

The Pennsylvania Department of Environmental Protection’s (PA DEP) Dam Safety Division is charged with
the regulation and safety of dams and reservoirs throughout the Commonwealth to protect the health, safety, and
welfare of its citizens and their property. The Division directs and coordinates field investigations with regional
offices on authorized projects during construction; provides program guidance and coordination to regional
program staff in the periodic inspection of all existing dams to determine their condition and safety; and directs,
coordinates, and develops policies and technical standards in dam safety (PA DEP n.d.-b). Additionally, PA
DEP administers the Run-of-the-River Dam Act (Act 91 of 1998) with the PA Fish and Boat Commission. This
act regulates the run-of-the-river (low-head) dams in the Commonwealth (PA DEP n.d.-b).

Pennsylvania Code Title 25, Chapter 105 (Dam Safety and Water Management), along with the Dam Safety and
Encroachments Act and the amendment for high-hazard dams, provides for the comprehensive regulation and
supervision of dams, reservoirs, water obstructions, and encroachments in the Commonwealth to protect the
health, safety, and welfare of people and property. The act defines high-hazard dams as “any dam so located as
to endanger populated areas downstream by its failure” (Commonwealth of Pennsylvania 1985).

In Pennsylvania, high-hazard dams receive two inspections each year: once by a professional engineer on behalf
of the owner and once by a PA DEP inspector. These dams are also required to submit emergency action plans
(EAPs) to the Dauphin County Emergency Management Agency, among other agencies. During plan
development, the dam owner is required to describe the dam, delineate a dam failure inundation area, identify
critical facilities, businesses, and populations within that area, and document the response procedures in the
event of a dam failure (e.g., notification to vulnerable populations).
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4.3.4 Drought

This section provides a profile and vulnerability assessment of the drought hazard in Dauphin County. Drought
is defined as a deficiency of precipitation experienced over an extended period of time, usually a season or more.
Droughts increase the risk of other hazards, like wildfires, flash floods, landslides, or debris flows. This hazard
is of particular concern in Pennsylvania 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 2020). Drought
can affect agriculture, water supply, aquatic ecology, wildlife, and plant life. Drought is a temporary irregularity
in typical weather patterns and differs from aridity, which reflects low rainfall within a specific region and is a
permanent feature of the climate of that area.

Drought can be defined or grouped into four categories:

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

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 the
water demands of plant life, primarily crops.

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

e Socioeconomic drought is associated with the supply and demand of an economic good, with elements
of meteorological, hydrological, and agricultural drought categories. This differs from the
aforementioned 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.

e Ecological drought is characterized by a prolonged and widespread deficit in naturally available water
supplies — including changes in natural and managed hydrology — that create multiple stresses across
ecosystems (NDMC 2023)

Drought 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; an
increase in prices of food and timber; an 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.

4341 Location

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

Climate divisions are regions within a state that are climatically homogenous. The National Oceanic and
Atmospheric Administration (NOAA) has divided the United States into 344 climate divisions. NOAA has a
map of these climate divisions nationally across the country. It was originally developed for climate division,
statewide, regional, national, and population-weighted monitoring of drought, temperature, precipitation, and
heating/cooling degree day values (NCEI 2023).

According to NOAA, Pennsylvania includes 10 climate divisions: Pocono Mountains, East Central Mountains,
Southeastern Piedmont, Lower Susquehanna, Middle Susquehanna, Upper Susquehanna, Central Mountains,
South Central Mountains, Southwest Plateau, and Northwest Plateau Climate Division (PSL 2023). Dauphin
County is within the Southeastern Piedmont and Middle Susquehanna climate divisions, as shown in Figure
4.3.4-1.

Figure 4.3.4-1. Climate Divisions for Pennsylvania

Source: PA State Climatologist n.d.

Note: Dauphin County is circled in blue.

The climate divisions for Pennsylvania are: 1 = Pocono Mountains, 2 = East Central Mountains; 3 = Southeastern
Piedmont; 4 = Lower Susquehanna; 5 = Middle Susquehanna; 6 = Upper Susquehanna; 7 = Central Mountains; 8
= South Central Mountains,; 9 = Southwest Plateau; 10 = Northwest Plateau

Particularly at locations where citizens rely on wells for drinking water, water supplies are vulnerable to the
effects of drought and thus can impact the severity of a drought. Residents depending on well water can more
easily handle short-term droughts without major inconveniences than can populations that rely on surface water.
However, longer-term droughts inhibit groundwater aquifers from recharging and can thus extend the problems
of well owners for an indeterminate amount of time. Dauphin County residents who depend on private domestic
wells have a greater “hidden vulnerability” to droughts. According to the United States Geological Survey
(USGS) National Water Information System, the average daily domestic self-supplied groundwater withdrawals
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of fresh water in Pennsylvania were 42 million gallons per day (Mgal/d) to 1 billion gallons per day in 2015
(USGS 2019).

Table 4.3.4-1 lists the number of reported domestic wells within each municipality of Dauphin County. The well
data were obtained from the Pennsylvania Groundwater Information System (PaGWIS). PaGWIS is maintained
by PA DCNR and relies on voluntary submissions of well record data by well drillers; as a result, it is not a
complete database of all domestic wells in the county. It is, however, the most complete data set of domestic
wells available.

Table 4.3.4-1. Domestic Wells in Dauphin County

Number of Number of Number of
Municipality Reported Municipality Reported Municipality Reported
Domestic Wells Domestic Wells Domestic Wells

Berrysburg Londonderry

sl 13 Toiss 558 Royalton Borough 0

Conewago 409 Lower Paxton 1,138 Rush Township 2

Township Township

. Lower Swatara South Hanover

Dauphin Borough 13 oy 163 Topissg 583

Derry Township 513 Lykens Borough 45 Steelton Borough 20

East Hanover . Susquehanna

oy 767 Lykens Township N/A o 342

Elizabethville 18 Middle Paxton 605 Swatara Township 119

Borough Township

Middletown Upper Paxton

Gratz Borough 16 Borough 4 o 134

Halifax Township 201 Mifflin Township 51 Washlngton 124
Township

. . Millersburg .
Harrisburg City 8 IEsrmn 13 Wayne Township 88
. . West Hanover

Highspire Borough 15 Paxtang Borough 0 Township 692

Hummelstown Wiconisco

e 6 Penbrook Borough 1 e 38

Jackson Township 133 Pillow Borough 3 W1111am:s 25
Township

Jefferson 44 Rz Tommsiits 41 Williamstown 1

Township Borough
Dauphin County Total — 6,966

Source: (DCNR 2024)

In addition to domestic wells in the county, residents may also receive their water from municipal water
providers. In addition to domestic wells in the county, residents may also receive their water from municipal
water providers. The primary water source is the DeHart Reservoir, and the secondary source is the mainstream
of the Susquehanna River. The systems serve a population of approximately 67,000 people (Capital Region
Water 2015). The municipal water provider for the City of Harrisburg, Paxtang, Penbrook, and Steelton
Boroughs, and Lower Paxton, Susquehanna, and Swatara Townships is Capital Region Water. Pennsylvania
American Water serves portions of Derry, Londonderry, South Hanover, and West Hanover Townships.
Loyalton Water Association serves Washington Township, Harrisburg International Airport Water Co serves
Lower Swatara Township, and Lykens Borough Authority covers Lykens Borough and Wiconisco Township.
Middletown Borough Authority serves Middletown Borough, a portion of Lower Swatara Township, and
Royalton Borough. Millersburg Borough Authority serves Millersburg Borough and Upper Paxton Township,
Pillow Borough Authority serves Pillow Borough, Steelton Borough Authority serves Steelton Borough, and
Williamstown Borough Authority serves a portion of Williams Township and Williamstown Borough.
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Jurisdictions that are designated for agricultural use are particularly vulnerable to drought. As of 2022, 87,399
acres of farmland were recorded in Dauphin County, with 481 total acres of land in the county that need to be
irrigated (Census of Agriculture 2022). In Dauphin County, agricultural land is particularly prevalent in the
northern portion of the county, but also in portions of the more urbanized southern region (TCRPC 2020). Figure
4.3.4-2 illustrates the agricultural land use coverage in Dauphin County, shaded in pink.
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Figure 4.3.4-2. Land Use and Land Cover, Dauphin County
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4.3.4.2 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:

e  Public water supplies for human consumption

e Rural water supplies for livestock consumption and agricultural operations
e Water quality

e Natural soil water or irrigation water for agriculture

e  Water for forests and for fighting forest fires

o  Water for navigation and recreation

Susquehanna River Basin Commission

The Susquehanna River Basin Commission (SRBC) plays a crucial role in managing drought emergencies within
the Susquehanna River Basin. The Susquehanna River Basin Compact requires the Commission to plan for the
immediate and long-range development and use of the water resources of the Basin. The Comprehensive Plan
provides an overarching framework for the Commission to manage the Basin’s water resources and serves as a
guide for all Commission programs and activities. This updated Comprehensive Plan outlines the vision, needs,
and strategy for effectively managing the water resources of the Basin during the period from 2021 to 2041
(SRBC 2021).

SRBC monitors various indicators such as precipitation deficits, stream flows, groundwater levels, soil moisture,
and reservoir storage to assess drought conditions. The Commission can declare drought emergencies and
delineate areas of water supply shortage, coordinating responses and implementing necessary measures
(Susquehanna River Basin Commission 1972). During drought emergencies, SRBC directs adjustments to water
allocations, diversions, and releases to mitigate drought impacts, working with public water suppliers and
industries to implement drought contingency plans. Additionally, SRBC coordinates with federal and state
agencies to ensure a uniform and effective response across jurisdictional boundaries and disseminates
information and reports concerning water problems in the basin, keeping the public informed about drought
conditions and management efforts.

Pennsylvania Emergency Management Agency and Department of Environmental Protection

PA DEP and Pennsylvania Emergency Management Agency (PEMA) manage water supply droughts according
to the following three phases, as defined in the Commonwealth of Pennsylvania 2023 Standard Hazard
Mitigation Plan (PA HMP) (PEMA 2023):

e Drought Watch: This is a period to alert government agencies, public water suppliers, water users, and
the public regarding the 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 if 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.

e 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
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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 Pa. 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.

Although not a drought phase, a public water supplier or local municipality 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 Pa. 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 (PEMA 2023).

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:

Precipitation Deficits: Because rainfall provides the basis for ground surface water resources, measuring
the difference in precipitation from the normal (30-year average) tends to be the earliest indicator that a
drought is possible in an area. The PA DEP will compare 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 each same time period. Any duration that is less than the normal amount is considered
to have had a deficit, represented by a percentage less than the normal precipitation. Table 4.3.4-2 shows
what the deficit values need to be for each time period to qualify for each drought stage (PEMA 2023).

Table 4.3.4-2. Precipitation Deficit Drought Indicators for Pennsylvania

Duration of Deficit Drought Watch Drought Warning Drought Emergency
Accumulation (deficit as a Percent of (deficit as a Percent of (deficit as a Percent of
(Months) normal precipitation) normal precipitation) normal precipitation)
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%
Dauphin County Hazard Mitigation Plan 4.3.4-7
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Duration of Deficit Drought Watch Drought Warning Drought Emergency

Accumulation (deficit as a Percent of (deficit as a Percent of (deficit as a Percent of
(Months) normal precipitation) normal precipitation) normal precipitation)

12 15% 25% 35%
Source: PEMA 2023

o Stream Flows: The next earliest indicator that a drought is developing is stream flow measurements.
There are 210 USGS stream gages that the DEP currently uses to monitor droughts across the state. The
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 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, with a 90 percent exceedance flow value, the 30-day average flows in the stream would be
less than that value only 10 percent of the time, and only 5 percent of the time for a 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.

o Groundwater Levels: There are about 80 trillion gallons of groundwater stored in the soil beneath
Pennsylvania. 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, just recently upgraded to
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 about 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, which measures dryness based on temperature and precipitation in the area, information that is
provided by NOAA. This generates a value called the Palmer Drought Severity Index (PDSI), which is
compiled by the Climate Prediction Center of the National Weather Service every week. Table 4.3.4-3
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 (UCAR 2023).

Table 4.3.4-3. PDSI Classifications

Severity Category PDSI Value Drought Status
Extremely wet 4.0 or more None
Very wet 3.0t0 3.99 None
Moderately wet 2.0t0 2.99 None
Slightly wet 1.0to 1.99 None
Incipient wet spell 0.5 t0 0.99 None
Near Normal 0.49 to -0.49 None
Incipient dry spell -0.5t0 -0.99 None
Mild drought -1.0to -1.99 None
Moderate drought -2.0to -2.99 Watch
Tb Dauphin County Hazard Mitigation Plan 4.3.4-8
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atego PD alue Droug
Severe drought -3.0to0 -3.99 Warning

Extreme drought -4.0 or less Emergency
Source: (NDMC 2024)

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 drawdown to indicate the
three drought stages for each of the reservoirs (PEMA 2023).

The availability and management of water supply are discussed in the 2021 Pennsylvania State Water Plan.
(PADEP 2023) a joint effort by the Statewide Water Resources Committee and PADEP. In 2023, the PADEP
Secretary approved an updated State Water Plan to guide the management of Pennsylvania’s water resources
over a 15-year planning horizon. As a functional planning tool for all Pennsylvania municipalities, counties, and
regional planning partnerships, the State Water Plan profiles drought and resource constraints and encourages
the 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 demands and trends. It also offers strategies for improving the management of water
resources and waterway corridors that aim to reduce damage from extreme drought and flooding conditions
(PADEP 2023).

4.3.4.3 Past Occurrence

Historical information has been drawn from many sources regarding previous occurrences and losses associated
with drought events throughout Pennsylvania and Dauphin County. Because so many sources were reviewed to
develop this plan, the loss and impact information about many events could vary depending on the source.
Therefore, the accuracy of cited monetary values is based only on the available information identified during
research for this plan.

According to NOAA’s NCEI storm events database, Dauphin County underwent four drought events between
January 1, 1950, and October 19, 2017: October 1997, December 1998, July 1999, and August 1999. No
Commonwealth-wide crop or property losses were reported because of the droughts; statewide losses would
have included damages in other counties.

Since 1930, the Commonwealth of Pennsylvania has undergone 10 significant droughts. Since 1955, the
Commonwealth has undergone 12 drought events that resulted in a Governor’s proclamation or a Federal
Emergency Management Agency (FEMA)-declared disaster or emergency. Dauphin County was included in
one of these events, and full details are available in PEMA’s Pennsylvania Disaster History list. In addition to
these events, between 1980 and 2021, PA DEP indicated that Dauphin County has undergone 28 drought watch
declarations, 11 drought warning declarations, and 12 drought emergency declarations (PEMA 2023).

According to FEMA, between 1954 and 2023, Pennsylvania underwent one drought-related disaster (DR) or
emergency (EM) classified as one or a combination of the following disaster types: drought or water shortage.
Because these disaster types generally cover a wide region of the Commonwealth, this single disaster may have
impacted many counties. However, not all counties were included in the disaster declaration. FEMA, PEMA,
and other sources indicate that Dauphin County has not been declared a disaster area as a result of a drought-
related event (FEMA 2023).

Based on all sources researched, drought events between 1980 and 2023 that have affected Dauphin County are
identified in Table 4.3.4-4, not all sources have been identified or researched, and therefore Table 4.3.4-4 may
not include all events that have occurred throughout the county.
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Table 4.3.4-4. Past Occurrences of Drought Events from 1980 to 2023

FEMA USDA Disaster County Losses /
Dates of Event Event Type Declaration Designation Designated? Impacts / PDSI
Number Number Value
Aopcrt2262,, 11998855_ Drought N/A N/A N/A Drought Watch
ngctzg’Z,l ?gg 5 Drought N/A N/A N/A Drought Watch
(]))cethl9 5 ’1 19 98 85 5_ Drought N/A N/A N/A Drought Watch
il:ll;z’ 41’918 98 8-8 Drought N/A N/A N/A Drought Watch
Agfczl“z”lfggggg’ Drought N/A N/A N/A \];/?rﬁl;
1\1&2231’ 51, 918998; Drought N/A N/A N/A Drought Watch
I ‘J‘fl‘leyzj 4711999911’ Drought N/A N/A N/A gg’;‘ff:;
P o | | | e | b
Jgrelg t213 i ,119 9992 2_ Drought N/A N/A N/A Drought Watch
sz;;}))tt 12’01 9199595_ Drought N/A N/A N/A Drought Watch
S‘;Il’(t) Vz(; 112992 - Drought N/A N/A N/A Drought Watch
I\I;‘;Z ?’8}91259 5 Drought N/A N/A N/A Drought Watch
]S;fg } é,l ?gg 5_ Drought N/A N/A N/A Drought Watch
ﬁéi 71’31’ 919979; Drought N/A N/A N/A Drought Watch
%’:jé’lfg;g' Drought N/A N/A N/A Drought Watch
gzz ?’4} ?3&; Drought N/A N/A N/A Drought Watch
DDegcl fé ’1 1999 988‘ Drought N/A N/A N/A \?Vr;’;%:;
]]D)ee(; 31’4{ 9199898_ Drought N/A N/A N/A Drought Watch
Dee I ’1 ron Drought N/A N/A N/A \]if;‘ﬂ;
I‘f;‘;el f 6,1 ?ggg’ Drought N/A N/A N/A Drought Watch
I ‘J‘l’;fylzoé’lfggg‘ Drought N/A N/A N/A g,r;’r‘lfl?é
Siﬁ;}? 05” 12%%% - Drought N/A N/A N/A Drought Watch
“n cz‘;: Eyve Bt N/A N/A N/A Drought Watch
4.3.4-10
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FEMA USDA Disaster Count Losses /
Dates of Event Event Type Declaration Designation . y Impacts / PDSI
Designated?
Number Number Value
Dec 5, 2001 — Drought
Feb 12, 2002 Drought N/A N/A N/A Warning
Feb 12, 2002 — Drought
Nov 7, 2002 Drought N/A N/A N/A ey
Apr 11,2006 —
June 30, 2006 Drought N/A N/A N/A Drought Watch
Aug 6, 2007 —
Oct 5, 2007 Drought N/A N/A N/A Drought Watch
Oct 5, 2007 —
Jan 11,2008 Drought N/A N/A N/A Drought Watch
Sept 16,2010 — Drought
Nov 10, 2010 Drought N/A N/A N/A Wiy
Sept 16,2010 —
Nov 10, 2010 Drought N/A N/A N/A Drought Watch
Aug 5, 2011 —
Sept 2, 2011 Drought N/A N/A N/A Drought Watch
Jun 17,2015 —
Tul 10,2015 Drought N/A N/A N/A Drought Watch
Jul 16, 2015 —
Sept 29, 2015 Drought N/A N/A N/A N/A
Jul 16, 2015 — Excessive Heat and
Sept 29,2015 Drought NA $3932 Yes N/A
Apr 1,2016 —
Sept 19, 2016 Drought N/A N/A N/A N/A
Combined effects of
Apr 1, 2016 ~ freeze, excessive heat, NA S4071 Yes N/A
Sept 19, 2016
and drought
Aug 2, 2016 —
Feb 14, 2017 Drought N/A N/A N/A Drought Watch
Nov 2016 —
April 2017 Drought NA N/A N/A (-3.62 PDSI)
Jun 24, 2018 — Excessive Heat and
Jul 21, 2018 Drought Conditions LR Ras2d) B IO IDITaTE
Aug 15,2019 -
Oct 16,2019 Drought N/A S4602 Yes USDA Drought
Febrz%azrf 24, Drought N/A S4911 Yes USDA Drought
June 10 to S5341, S5344,
October 4, 2022 Drought N/A 35361 N/A USDA Drought
September 6 -
December 6, Drought N/A N/A N/A Drought Watch
2022
Jun 15,2023 —
Oct 2023 Drought N/A N/A N/A Drought Watch

Sources: NRCC 2019, PEMA 2023, NCEI 2024, PADEP 2023; USDA 2024
Notes: FEMA-Federal Emergency Management Agency,; N/A- Not applicable; PDSI- Palmer Drought Severity Index;
USDA — US Department of Agriculture

4.3.4.4 Probability of Future Occurrences

Information on previous drought occurrences in the County was used to calculate the probability of future
occurrences of such events, as summarized in Table 4.3.4-5. The probability of occurrence, or likelihood of the
event, is one parameter used for hazard rankings. Based on the Risk Factor Methodology probability criteria
(described in Section 4.4), future occurrences of drought events are considered highly likely.
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Table 4.3.4-5. Probability of Future Drought Events in Dauphin County

Number of Occurrences Between  Percent Chance of Occurring in
Hazard Type

1996 and 2024 Any Given Year

Drought 47 100%

Sources: NOAA NCEI 2024

Notes: Due to limitations in data, not all drought events occurring between 1954 and 1996 are accounted for in the
tally of occurrences. As a result, the number of hazard occurrences is calculated using the number of occurrences
between 1996 and 2024; % = Percent

4.3.4.5 Vulnerability Assessment

To understand risk, a community must evaluate assets exposed and vulnerable within the identified hazard area.
For the drought hazard, all of Dauphin County has been identified as the hazard area. Therefore, all assets
(population, structures, critical facilities, and lifelines) described in the County Profile (Section 2) are potentially
vulnerable to a drought. The following text evaluates and estimates the potential impact of the drought and water
supply deficiency hazard on the county, including:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

o Further data collection will assist in understanding this hazard over time.

Impact on Life, Health, and Safety

Drought conditions can cause a shortage of water available for human consumption and can reduce local
firefighting capabilities. Social impacts of 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 the distribution of impacts and disaster relief. The infirm, young, and elderly are particularly
susceptible to drought and extreme temperatures, sometimes associated with drought conditions, because of their
age, health conditions, and limited ability to mobilize to shelters, cooling centers, and medical sources. Impacts
on the economy and environment may have social implications as well (NDMC 2023). For this plan, the entire
population of the County is considered vulnerable to drought events.

Impact on General Building Stock and Critical Facilities

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), also
known as the WUI. Therefore, all assets in and adjacent to the WUI zone, including population, structures,
critical facilities, lifelines, and businesses, are considered vulnerable to wildfire.

Impact on the Economy

A prolonged drought can have a serious economic impact on a community. When drought conditions persist
with little to no relief, water restrictions may be put into place by local or state governments. These restrictions
may include placing limitations on when or how frequently lawns can be watered, car washing services, or any
other recreational/commercial outdoor use of water supplies. In exceptional drought conditions, watering of
lawns and 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, increase the price of food (North Carolina State
University 2013).
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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.

Loss estimates are based on lost agricultural revenues throughout Dauphin County. Table 4.3.4-6 below
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 $142 million. Livestock, poultry, and
associated products have a potential loss value of nearly $101,000 (Census of Agriculture 2022).

Table 4.3.4-6. Estimated County Losses Relating to Agricultural Production

Market Value of All Agricultural

Impacted Farmland Acreage Products

87,399 $142,652,000
Source: Census of Agriculture 2022

Impact on the Environment

Droughts can impact the environment because these events can trigger wildfires, increase insect infestations, and
exacerbate the spread of disease (Intergovernmental Panel on Climate Change 2016). Droughts will also impact
water resources that are relied upon by aquatic and terrestrial species. Ecologically sensitive areas, such as
wetlands, can be particularly vulnerable to drought periods because they are dependent on steady water levels
and soil moisture availability to sustain growth. As a result, these types of habitats can be negatively impacted
after long periods of dryness (New Jersey Department of Environmental Protection 2017).

Droughts also have the potential to lead to water pollution due to the lack of rainwater to dilute any chemicals
in water sources. Contaminated water supplies may be harmful to plants and animals. If water is not getting into
the soil, the ground will dry up and become unstable. Unstable soils increase the risk of erosion and loss of
topsoil (North Carolina State University 2013).

Future Growth and Development

Areas targeted for potential future growth and development within the next 5 to 10 years have been identified
across the County. It is anticipated that any new development and new residents will be exposed to the drought
hazard. Future growth could increase water usage and place more strain on water systems during periods of
drought.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency, and
intensity of weather events. Both globally and at the local level, climate change can alter the prevalence and
severity of weather extremes, such as droughts. Climate change is projected to intensify short-term drought risk
across most of the United States (EPA 2024).

According to the Pennsylvania Climate Impacts Assessment 2021 Update, the likelihood of drought is expected
to occur more frequently due to extreme and unpredictable precipitation patterns seen throughout the United
States (PA DEP 2021). However, the extent of drought conditions remains uncertain as heightened temperatures
are also projected to increase, causing evaporative demand, which may reduce water availability (PA DEP 2021).
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Additional Data and Next Steps

The assessment above identifies vulnerable populations and potential structural and economic losses associated
with this hazard of concern. The collection of additional information and actual loss data specific to the plan
participants will further enhance Dauphin County’s vulnerability assessment.
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4.3.5 Environmental Hazards — Gas and Liquid Pipelines

This section provides a profile and vulnerability assessment of the environmental hazards — gas and liquid
pipelines profile for the Dauphin County Hazard Mitigation Plan (HMP).

According to the Pennsylvania State Hazard Mitigation Plan, there are 109 miles of natural gas transmission
pipelines and 113 miles of liquid petroleum lines within Dauphin County (PEMA 2023). Pipeline failures are
low-probability, potentially high-consequence events. Although gas and liquid pipeline failures are infrequent,
the hazardous and inflammable materials released by these events can pose a significant threat to public safety
and the built and natural environment. Explosions associated with pipeline failures, for example, can cause
severe injury to nearby residents and destroy homes and other property (PEMA 2020).

Pipeline systems are defined by federal regulations as all parts of a pipeline facility through which a hazardous
liquid or gas moves, including piping, valves, pumps or compressors, metering and delivery stations, and storage
and breakout tanks (PEMA 2023). Although pipelines are typically located underground, they may also be
located aboveground when dictated by operational considerations (such as connections to pump and compressor
stations) or environmental conditions (such as geological characteristics).

Natural gas pipelines are the most common type of pipeline in the United States and serve to transport natural
gas from the point of production to the point of use. Three major types of pipelines move natural gas: gathering
lines, transmission lines, and distribution lines (PEMA 2023). Figure 4.3.5-1 shows the entire supply chain from
gathering to distribution. Gas transmission lines are large pipelines (6 to 48 inches in diameter) and are designed
to transport natural gas long distances at high pressures (often 200 — 1,500 psi), while gas distribution lines are
smaller (1/2 to 2 inches in diameter) and transport natural gas shorter distances at relatively low pressures
(Pipeline Safety Trust 2015).

Figure 4.3.5-1. Diagram of Natural Gas Pipeline System

Liquid petroleum pipelines are the second most common type of pipeline in the United States and serve to
transport crude oil, refined products, and highly volatile liquids (HVLs) to local distribution networks (PEMA
2023). The system for doing so has the same three categories of pipelines, as shown in Figure 4.3.5-2. Gathering
lines are typically 2 to 8 inches in diameter, transmission lines are larger, cross-country pipelines are 8 to 48
inches in diameter, and refined product lines are similar but typically smaller than transmission ones at 8 to 42
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inches in diameter (PEMA 2023). Tanker trucks take the refined petroleum products the last few miles from the
storage terminals to gas stations and homes.

Figure 4.3.5-2. Diagram of Liquid Petroleum Pipeline System

Source: GAO, Association of Oil Pipe Lines, and Pipeline and Hazardous Materials Safety Administration 2021

Product release into the local environment can derive from a fixed facility or occur at any location along a
pipeline route and may be the result of carelessness, technical failure, external incidents, or an intentional act
against the facility or container. Release of certain products considered hazardous materials (hazmat) can
immediately and adversely impact the general population, causing effects ranging from inconvenient 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.

4.3.5.1 Location and Extent

Pipelines within the Commonwealth of Pennsylvania are regulated by several different agencies. Although
Dauphin County has no regulatory authority over pipeline operators, the county can be engaged in the
environmental review of proposals and coordinating emergency services response. Some of the county-level
departments involved include the Planning Commission, Water Resources Authority, Conservation District,
Facilities and Parks, and Department of Emergency Services. Federal and state agencies involved in pipeline
safety and regulations include the following:

e The Federal Energy Regulatory Commission (FERC) is an independent agency of the United States
government that regulates the interstate transmission of electricity, natural gas, and oil, and reviews
proposals to build Liquefied Natural Gas (LNG) terminals and interstate natural gas pipelines.

e The U.S. Department of Transportation (USDOT) oversees the safety of pipelines and transportation
infrastructure.

e The Pipeline and Hazardous Materials Safety Administration (PHMSA) develops and enforces
regulations for a safe, reliable, and environmentally sound pipeline transportation system.

e The Public Utility Commission (PUC) enforces safety standards for pipeline facilities.
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e The Pennsylvania Department of Environmental Protection (PADEP) has regulatory authority over any
pipeline crossing of a wetland or waterway.

Dauphin County has a total of 109 miles of natural gas transmission pipelines and 113 miles of liquid petroleum
pipelines, and a detailed map of these pipeline locations is illustrated in Figure 4.3.5-3. On a broader scale,
locations of major pipelines across Pennsylvania are compiled by the U.S. Energy Information Administration
(EIA) and shown in Figure 4.3.5-4. One particular change has been the expansion of the Sunoco Gas Pipeline in
Conewago Township since the 2021 HMP.

Figure 4.3.5-3. Pipelines in Dauphin County, PA

Source: (PA DCNR 2025)

The EIA defines major pipelines as interstate trunk lines and selected intrastate lines (as well as gathering lines
for natural gas) and assembles pipeline data from the Federal Energy Regulatory Commission, industry sources,
and other publicly available sources. The network of natural gas pipelines is particularly dense in the
northwestern part of the state (PEMA 2023).
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Figure 4.3.5-4. Major Pipelines of Pennsylvania

Source: PEMA 2023
Note: Dauphin County is indicated by the red oval
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4.3.5.2 Range of Magnitude

Many factors determine the magnitude of the hazard posed by pipeline failures, including the chemicals released,
the failure mode of the pipeline, the operating conditions of the pipeline at the time of the incident, and the
characteristics of the surrounding area. Impacts on life and property can result from inhalation or ingestion of
toxins, exposure to a fire or explosion, or exposure to contaminated soils or drinking water (FEMA, 2015). These
impacts may include:

e Serious injuries or fatalities

e Damage to buildings and infrastructure

e Disruptions and closures to critical infrastructure and services, including transportation routes and
emergency medical services

e Residential, commercial, and industrial energy supply losses

e Disruption of local businesses and regional economies

e Displacement of residential communities or businesses

4.3.5.3 Past Occurrence

The Commonwealth of Pennsylvania has experienced 289 incidents between 2004-2023 (PHSMA 2024). While
the PHSMA does not report any incidents in Dauphin County for the specified years, the Dauphin County Annual
Reports for 2022 and 2023 document several pipeline incidents. These incidents have varied in severity, from
minor leaks to significant ruptures, impacting both the environment and public safety. Table 4.3.5.3-1 presents
those incidents noted in the annual reports.

Table 4.3.5.3-1. Gas and Liquid Pipeline Events in Dauphin County, 2022 and 2023

Dates of Events Location Description
January 19, 2022 Steelton (B) Gas line struck during construction
February 4, 2022 South Hanover (T) Gas line struck during exc.avation, with resulting
evacuations
February 17, 2022 Harrisburg (C) The natural gas odor resulted in a school being evacuated
leak j 1 ; PA-230 shut
February 23, 2022 Harrisburg (C) Gas leak (major release); shut down, commerce

closed, and evacuated

April 12,2022

Lower Paxton (T)

Gas line struck during excavation

April 12,2022

Swatara (T)

Gas line struck by truck, resulting in a leak

April 14, 2022

Steelton (B)

Gas leak reported by multiple residents

April 15, 2022

Lower Paxton (T)

Odor of gas in building (Sheetz); resultant evacuation

April 24, 2022

Lower Paxton (T)

Gas line struck during construction
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Dates of Events Location Description

April 25, 2022 Derry (T) Gas line stmcki jﬁﬂgﬁl ;iflzvgzzzg lf/ls(l)ltl:m evacuation,

April 30, 2022 Susquehanna (T) Gas line struck by homeowner while gardening

May 4, 2022 Lower Paxton (T) Gas line struck during excavation

June 7, 2022 Derry (T) Odor in the Sheetz facility

July 5, 2022 Derry (T) Gas leak; resultant evacuation from the nursing home
Gas leak: excavation work damaged a natural gas line,

December 13,2022 | Susquehanna () | (00 0 eent homes et damaged, T

individuals were sent to the hospital for treatment.

January 2023 Harrisburg (C) Gas leak

20| My | Ok ettt eloion consin-

January 2023 Derry (T) Gas leak

January 2023 Susquehanna (T) Gas leak, construction severed a gas line

April 2023 Swatara (T) A two-inch gas main was struck, resulting in evacuations

May 2023 Lower Paxton (T) Gas leak

June 2023 Derry (T) Gas leak inside a nursing home, resulting evacuation

July 2023 Swatara (T) A gas leak with approximately 100 people being evacuated

Source: Dauphin County OEM 2022, 2023

4.3.5.4 Future Occurrence

Because of the wide scope of the definition of environmental hazards, ranging from a small spill to a large release
of a highly volatile or toxic hazardous material, incidents can and will happen at any time. Although these
facilities follow applicable safety and health regulations and best practices, the proximity of facilities to
population centers is a concern for the county.

The best available data on gas and liquid pipeline events were used to calculate the probability of future events
in the County. Information from the PHMSA and the 2023 Commonwealth of Pennsylvania HMP was used to
identify the number of events between 2004 and 2023. Table 4.3.5.4-1 shows these statistics, as well as the
estimated percent chance of an incident occurring in a given year.
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Based on these previous occurrences, the probability of future gas and liquid pipeline events on an annual basis
is highly likely, as defined by the Risk Factor Methodology probability criteria (see Table 4.4.1-1).

Table 4.3.5.4-1. Probability of Future Gas and Liquid Pipeline Events

Number of Occurrences Between =% Chance of Occurrence in Any
2022 and 2023 Year

Hazard Type

Gas and Liquid Pipeline Events 23 100%

Source: PHSMA 2024; Dauphin County OEM 2022, 2023; PEMA 2023
Note: While data from the years 2004 to 2023 was reviewed, the only available data included in this table is derived from the
Dauphin County Annual Reports for the years 2022 and 2023.

4.3.5.5 Vulnerability Assessment

To understand risk, a community must evaluate the assets exposed and vulnerable in the identified hazard area.
The following text evaluates and estimates the potential impact of the hazardous materials release hazard on the
county, including:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

e  Further data collection will assist in understanding this hazard over time.

Impact on Life, Health, and Safety

Gas and liquid pipelines are critical components of the energy infrastructure, providing essential services to
communities. However, their presence and operation can have significant impacts on both the overall population
and socially vulnerable populations in Dauphin County.

Overall Population

Pipelines, while essential for transporting energy resources, pose several risks to the general population. These
include potential leaks, explosions, and environmental contamination. Such incidents can lead to property
damage, health hazards, and disruptions in daily life. The presence of pipelines also necessitates stringent safety
measures and emergency response plans to mitigate these risks.

Much of the population in Dauphin County is exposed to the consequences of a pipeline failure. Exposure
statistics are compiled in Table 4.3.5.5-1 by jurisdiction. The Township of Lower Paxton has the highest number
of persons (9,307) within a half-mile radius of pipelines.

Table 4.3.5.5-1. Population within a Half-Mile Radius of Pipelines

Jurisdiction . Population within a Half-Mile Radius of Pipelines
(C) = City Total Population
R o] (2020 Decennial)
;?)) ?0’ 0”‘71,] Number of Persons % of Jurisdiction Total
= Township
Berrysburg (B) 326 0 0.0%
Conewago (T) 2,952 1,630 55.2%
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Jurisdiction . Population within a Half-Mile Radius of Pipelines
(C) = City Total Population
f;j : ?c())w’s;;i }ZD (2020 Decennial Number of Persons % of Jurisdiction Total
Dauphin (B) 795 0 0.0%
Derry (T) 24,715 3,895 15.8%
East Hanover (T) 6,019 1,361 22.6%
Elizabethville (B) 1,357 0 0.0%
Gratz (B) 743 0 0.0%
Halifax (B) 796 0 0.0%
Halifax (T) 3,349 0 0.0%
Harrisburg City 50,099 0 0.0%
Highspire (B) 2,741 2,050 74.8%
Hummelstown (B) 4,544 0 0.0%
Jackson (T) 1,827 0 0.0%
Jefferson (T) 360 0 0.0%
Londonderry (T) 4,899 3,011 61.5%
Lower Paxton (T) 53,501 9,307 17.4%
Lower Swatara (T) 9,531 7,433 78.0%
Lykens (B) 1,873 0 0.0%
Lykens (T) 1,559 0 0.0%
Middle Paxton (T) 5,048 34 0.7%
Middletown (B) 9,533 7,055 74.0%
Mifflin (T) 816 0 0.0%
Millersburg (B) 2,545 0 0.0%
Paxtang (B) 1,648 0 0.0%
Penbrook (B) 3,274 0 0.0%
Pillow (B) 292 0 0.0%
Reed (T) 230 0 0.0%
Royalton (B) 1,138 0 0.0%
Rush (T) 228 0 0.0%
South Hanover (T) 7,209 0 0.0%
Steelton (B) 6,263 1,276 20.4%
Susquehanna (T) 26,736 3,840 14.4%
Swatara (T) 27,824 581 2.1%
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Jurisdiction . Population within a Half-Mile Radius of Pipelines
(C) = City Total Population
e (2020 Decennial)
gj ?0’ 0”‘7 ]_1 Number of Persons % of Jurisdiction Total
) = Township
Upper Paxton (T) 4,010 0 0.0%
Washington (T) 2,129 0 0.0%
Wayne (T) 1,266 0 0.0%
West Hanover (T) 10,697 2,816 26.3%
Wiconisco (T) 1,159 0 0.0%
Williams (T) 1,067 0 0.0%
Williamstown (B) 1,303 0 0.0%
Dauphin County 286,401 44,289 15.5%

Sources: U.S. Census Bureau 2020; U.S. Energy Information Administration (EI4) 2020
Notes: Population results have been rounded down

Socially Vulnerable Population

Socially vulnerable populations, including low-income households, elderly individuals, and those with
disabilities, are disproportionately affected by the presence of pipelines. Studies have shown that counties with
higher social vulnerability scores tend to have a higher density of pipeline infrastructure (NCSU 2021). This
correlation suggests that these communities are at greater risk of facing adverse effects such as water and air
pollution, public health issues, and safety concerns.

In Dauphin County, socially vulnerable populations may lack the resources to effectively respond to and recover
from pipeline-related incidents. Limited access to healthcare, financial constraints, and inadequate housing can
exacerbate the impacts of such events. Additionally, these populations may have less influence in decision-
making processes related to pipeline siting and safety regulations, further increasing their vulnerability.

Table 4.3.5.5-2 presents the estimated number of vulnerable individuals by jurisdiction within a half-mile radius
of a pipeline. The Township of Lower Paxton has the highest number of individuals aged 65 and over (1,744),
children under the age of 5 (527), and non-English speaking individuals (300) within this radius. Additionally,
the Borough of Middletown has the greatest number of individuals with a disability (1,135) and individuals
living in poverty (1,103) within the same radius.
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Table 4.3.5.5-2. Estimated Number of Vulnerable Persons Located within a Half-Mile Radius of Pipelines

Estimated Number of Vulnerable Persons Located within a Half-Mile Radius of Pipelines

Jurisdiction

;?) :i?;?ugh Persons  Percent | Persons | Percent Ngg_e]iﬁignliSh Percent lzsil:;l(;I;S Percent Periilons Percent of

(T') _ To{mship Over 65 of Total | Under5 | of Total Person S" of Total e of Total o Total
Berrysburg (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Conewago (T) 251 55.0% 143 55.2% 6 50.6% 149 55.0% 108 54.8%
Dauphin (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Derry (T) 719 15.7% 153 15.7% 31 15.4% 365 15.7% 330 15.7%
East Hanover (T) 260 22.5% 41 22.3% 0 0.0% 149 22.5% 53 22.4%
Elizabethville (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Gratz (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Halifax (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Halifax (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Harrisburg (C) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Highspire (B) 299 74.8% 53 73.6% 35 73.8% 251 74.7% 216 74.5%
Hummelstown (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Jackson (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Jefterson (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Londonderry (T) 653 61.4% 286 61.4% 0 0.0% 280 61.3% 154 61.4%
Lower Paxton (T) 1,744 17.4% 527 17.4% 300 17.4% 931 17.4% 580 17.4%
Lower Swatara (T) 1,662 78.0% 386 77.8% 216 77.9% 867 78.0% 637 78.0%
Lykens (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Lykens (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Middle Paxton (T) 10 0.7% 1 0.4% 0 0.0% 6 0.6% 1 0.5%
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Estimated Number of Vulnerable Persons Located within a Half-Mile Radius of Pipelines

Jurisdiction

B) = Borough - i :

('C)) _ C?t"?ugz Persons  Percent | Persons | Percent N:(S)n E{(llgnl :TSh Percent Peiltil(;ns Percent Periilons Percent of

;T) T hi Over 65 of Total | Under5 | of Total I?eerzon S" of Total D?éabiliiy of Total o Total

) = Township
Middletown (B) 1,095 74.0% 526 73.9% 165 74.1% 1,135 74.0% 1,103 74.0%
Mifflin (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Millersburg (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Paxtang (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Penbrook (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pillow (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Reed (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Royalton (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Rush (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
South Hanover (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Steelton (B) 147 20.3% 78 20.2% 37 20.3% 302 20.4% 261 20.4%
Susquehanna (T) 804 14.4% 217 14.3% 117 14.3% 475 14.3% 325 14.3%
Swatara (T) 92 2.1% 25 2.0% 20 2.1% 64 2.1% 43 2.0%
Upper Paxton (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Washington (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wayne (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
West Hanover (T) 719 26.3% 113 26.2% 0 0.0% 251 26.3% 77 26.3%
Wiconisco (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Williams (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Williamstown (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
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Jurisdiction Estimated Number of Vulnerable Persons Located within a Half-Mile Radius of Pipelines
B) = Borough - i -
(C)) — City Persons  Percent | Persons | Percent Ngne}zﬁﬁll ;Sh Percent I;siltsh(;I;S Percent Periilons Percent of
(. : - Over 65 of Total | Under 5 | of Total p ° of Total A of Total Total
(T) = Township Persons Disability Poverty
Dauphin County 8,455 | 16.9% | 2,549 | 14.8% 927 10.1% 5225 | 14.4% | 3,888 11.3%
(Total)

Source: US Census Bureau, American Community Survey 2018-2022; US Energy Information Administration (EIA) 2020
Note: Population results have been rounded down
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Impacts on General Building Stock

Potential losses to the general building stock caused by a hazmat incident are difficult to quantify. The degree
of damage to the general building stock depends on the scale of the incident. Potential losses may include
inaccessibility, loss of service, contamination, and/or potential 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. Potential impacts may have local,
regional, or statewide effects depending on the magnitude of the event and level of service disruptions.

Table 4.3.5.5-3highlights the jurisdictions with the highest number of buildings and their replacement cost
values within a half-mile radius of pipelines. Notably, the Township of Lower Paxton has the highest total
number of buildings (22,715), with 3,982 of those buildings within a half-mile radius, valued at $2 billion (13.5
percent of the township's total value). The Township of Lower Swatara also stands out with 3,590 buildings
within a half-mile radius, valued at $4.8 billion (66.9 percent of the township's total value).

Table 4.3.5.5-4 provides an overview of buildings within a half-mile radius of pipelines in Dauphin County,
categorized by general occupancy class. The Township of Lower Paxton has the highest number of residential
buildings (3,353), followed by the Township of Lower Swatara with 2,619 residential buildings. In terms of
commercial buildings, the Township of Londonderry leads with 1,043 buildings, as well as government,
religious, agricultural, and educational buildings (309). Industrial buildings are relatively few across the
jurisdictions, with the Township of Swatara having the highest count at 20.
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Table 4.3.5.5-3. Buildings within a Half-Mile Radius of Pipelines

Jurisdiction
(B) = Borough

(C) = City
(T) = Township

Jurisdiction Total Buildings

Replacement Cost

Value

Count

Number of Buildings

% of

Jurisdiction

Total

Buildings within a Half-Mile Radius of Pipelines

Replacement Cost Value

Value

% of

Jurisdiction

Total

June 2025

1‘: Dauphin County Hazard Mitigation Plan

Berrysburg (B) 384 $155,707,892 0 0.0% $0 0.0%
Conewago (T) 2,726 $1,408,072,267 1,299 47.7% $691,729,842 49.1%
Dauphin (B) 499 $178,594,344 0 0.0% $0 0.0%
Derry (T) 12,189 $16,562,878,409 1,757 14.4% $884,071,488 5.3%
East Hanover (T) 5,424 $3,271,020,667 1,037 19.1% $442,744,092 13.5%
Elizabethville (B) 1,022 $466,950,677 0 0.0% $0 0.0%
Gratz (B) 804 $536,197,947 0 0.0% $0 0.0%
Halifax (B) 529 $218,291,193 0 0.0% $0 0.0%
Halifax (T) 3,714 $1,874,093,634 0 0.0% $0 0.0%
Harrisburg (C) 19,455 $18,628,047,035 0 0.0% $0 0.0%
Highspire (B) 1,481 $664,880,756 1,136 76.7% $508,559,244 76.5%
Hummelstown (B) 2,488 $1,268,535,294 0 0.0% $0 0.0%
Jackson (T) 2,533 $963,807,247 0 0.0% $0 0.0%
Jefferson (T) 695 $279,826,276 0 0.0% $0 0.0%
Londonderry (T) 5,464 $3,122,384,091 3,260 59.7% $1,343,979,616 43.0%
Lower Paxton (T) 22,715 $16,760,123,401 3,982 17.5% $2,261,834,940 13.5%
Lower Swatara (T) 5,204 $7,181,289,637 3,590 69.0% $4,803,073,007 66.9%
Lykens (B) 1,438 $620,374,667 0 0.0% $0 0.0%
Lykens (T) 2,311 $1,144,139,161 0 0.0% $0 0.0%
Middle Paxton (T) 4,472 $1,679,813,405 57 1.3% $24,451,821 1.5%
Middletown (B) 3,849 $2,433,657,717 2,777 72.1% $1,660,061,935 68.2%
Mifflin (T) 1,318 $762,373,861 0 0.0% $0 0.0%
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L. Jurisdiction Total Buildings Buildings within a Half-Mile Radius of Pipelines
Jurlellctl?n , Number of Buildings Replacement Cost Value
(B) = BO.I ough % of % of
;%) _: ]C:zty’ hi Replac‘e,::ll::relt (L Count Jurisdiction Value Jurisdiction
- fownsip Total Total
Millersburg (B) 1,518 $913,497.912 0 0.0% $0 0.0%
Paxtang (B) 900 $476,331,717 0 0.0% $0 0.0%
Penbrook (B) 1,581 $698,112,706 0 0.0% $0 0.0%
Pillow (B) 317 $115,637,971 0 0.0% $0 0.0%
Reed (T) 327 $147,861,272 0 0.0% $0 0.0%
Royalton (B) 724 $253,576,998 0 0.0% $0 0.0%
Rush (T) 379 $88,377,859 0 0.0% $0 0.0%
South Hanover (T) 4,275 $2,386,303,219 0 0.0% $0 0.0%
Steelton (B) 2,867 $2,584,768,828 635 22.1% $564,426,382 21.8%
Susquehanna (T) 12,511 $10,167,577,726 1637 13.1% $787,206,001 7.7%
Swatara (T) 12,223 $10,172,987,131 274 2.2% $267,570,607 2.6%
Upper Paxton (T) 3,823 $1,780,080,745 0 0.0% $0 0.0%
Washington (T) 2,464 $1,345,985,248 0 0.0% $0 0.0%
Wayne (T) 1,460 $480,646,769 0 0.0% $0 0.0%
West Hanover (T) 7,194 $3,876,826,721 1774 24.7% $949,901,951 24.5%
Wiconisco (T) 1,112 $351,954,145 0 0.0% $0 0.0%
Williams (T) 1,093 $493,719,539 0 0.0% $0 0.0%
Williamstown (B) 966 $399,114,521 0 0.0% $0 0.0%
Dauphin County 156,448 $116,914,420,604 23,215 14.8% $15,189,610,927 13.0%
(Total)

Sources: Dauphin County 2024; RS Means 2024; U.S. Energy Information Administration (EI4) 2020
Notes: % = Percent
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Table 4.3.5.5-4. Buildings within a Half-Mile Radius of Pipelines by General Occupancy Class

Jurisdiction Buildings within a Half-Mile Radius of Pipelines by General Occupancy
(B) = Borough Class
(C) = City

Government, Religion,

RESGEGE Commercial Industrial

(T) = Township Agricultural, and Education
Berrysburg (B) 0 0 0 0
Conewago (T) 1,000 183 6 110
Dauphin (B) 0 0 0 0
Derry (T) 1,525 169 1 62
East Hanover (T) 757 117 1 162
Elizabethville (B) 0 0 0 0
Gratz (B) 0 0 0 0
Halifax (B) 0 0 0 0
Halifax (T) 0 0 0 0
Harrisburg (C) 0 0 0 0
Highspire (B) 914 194 10 18
Hummelstown (B) 0 0 0 0
Jackson (T) 0 0 0 0
Jefferson (T) 0 0 0 0
Londonderry (T) 1,900 1,043 8 309
Lower Paxton (T) 3,353 577 6 46
Lower Swatara (T) 2,619 788 8 175
Lykens (B) 0 0 0 0
Lykens (T) 0 0 0 0
Middle Paxton (T) 24 24 1 8
Middletown (B) 2,295 444 2 36
Mifflin (T) 0 0 0 0
Millersburg (B) 0 0 0 0
Paxtang (B) 0 0 0 $0
Penbrook (B) 0 0 0 0
Pillow (B) 0 0 0 0
Reed (T) 0 0 0 0
Royalton (B) 0 0 0 0
Rush (T) 0 0 0 0
South Hanover (T) 0 0 0 0
Steelton (B) 477 118 4 36
Susquehanna (T) 1546 76 5 10
Swatara (T) 212 42 20 0
Upper Paxton (T) 0 0 0 0
Washington (T) 0 0 0 0
Wayne (T) 0 0 0 0
West Hanover (T) 1486 217 10 61
Wiconisco (T) 0 0 0 0
Williams (T) 0 0 0 0
Williamstown (B) 0 0 0 0
Dauphin County (Total) 18,108 3,992 82 1,033

Source: Dauphin County 2024, US EIA 2020
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Impacts on Critical Facilities

Potential losses of critical facilities caused by a pipeline incident are difficult to quantify. Potential losses may
include inaccessibility, loss of service, contamination, and/or potential structural and content losses if a failure
occurs. Within Dauphin County, there are a total of 125 critical lifelines within a half-mile radius of pipelines.
The Safety and Security lifeline category has the highest number of lifelines, totaling 55. The Hazardous
Materials category follows with 39 lifelines within this radius. For further details, refer to Table 4.3.5.5-5.

Table 4.3.5.5-5. Number of Facilities within a Half-Mile Radius of Pipelines, by Lifeline Category

Number of Critical Lifelines within a Half-Mile Radius of Pipelines

FEMA Lifeline Category Total Number of Lifelines
Communications 4
Energy 1
Food, Hydration, Shelter 0
Hazardous Materials 39
Health and Medical 13
Safety and Security 55
Transportation 8
Water Systems 5
Dauphin County (Total) 125

Source: Dauphin County 2024; HIFLD 2020, 2023; Department of Human Services 2024, U.S. Energy
Information Administration (E14) 2020

Impact on the Economy

If a significant pipeline incident occurs, not only would life, safety, and building stock be at risk, but the economy
of Dauphin County would also be affected. A significant 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. Exact impacts on the economy are difficult to predict, given the uncertainty of the size and scope of
potential incidents.

Impact on the Environment

Should a pipeline failure occur during a natural disaster, access to the pipeline may be restricted, waterlines for
fire suppression may be compromised, and response personnel and resources may be limited. In addition, the
potential threat of a pipeline failure can be amplified by natural hazard events that are accompanied by winds,
thunderstorms, or floods. These conditions can spread contamination more quickly and exacerbate the threat to
local water supplies, air quality, soil, and agriculture (PEMA 2023).

Future Growth and Development

An increase in development and population can heighten the vulnerability of gas and liquid pipeline incidents
by raising population density, which heightens the risk of casualties and property damage. Construction activities

“T&| Dauphin County Hazard Mitigation Plan 43.5-17
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associated with new developments can inadvertently damage pipelines, while increased demand for energy can
strain existing infrastructure. Rapid development may also challenge regulatory oversight and emergency
response capabilities. Additionally, changes in land use and environmental conditions can affect pipeline
stability.

Effect of Climate Change on Vulnerability

As temperatures change, excessive heat on pipelines may alter the material properties. In addition, pipeline
locations in the floodplain may experience an increase in flood events due to the project changes in increased
precipitation events, magnitude, and frequency. Increased precipitation could accelerate the rate of corrosion of
pipelines, resulting in leakage incidents.

Additional Data and Next Steps

The assessment above identifies vulnerable populations and potential structural and economic losses associated
with this hazard of concern. The collection of additional information and actual loss data specific to the plan
participants will further enhance Dauphin County’s vulnerability assessment.
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4.3.6 Environmental Hazards — Hazardous Materials Releases

This section provides a profile and vulnerability assessment of the environmental hazards — hazardous materials
releases profile for the Dauphin County Hazard Mitigation Plan (HMP). 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 (PEMA 2020).

The U.S. Department of Transportation (DOT) categorizes hazardous materials (HazMat) into the following nine
classes based on chemical characteristics producing the risk:

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

Facilities that use, manufacture, or store hazardous materials must comply with both Title III of the federal
Superfund Amendments and Reauthorization Act (SARA), also known as the Emergency Planning and
Community Right-to-Know Act (EPCRA), and the Commonwealth’s reporting requirements under the
Hazardous Materials Emergency Planning and Response Act (1990-165) (PEMA 2023). These statutes require
that all owners or operators of facilities that manufacture produce, use, import, export, store, supply, or distribute
any extremely hazardous substance report to the county or Commonwealth. The EPA also tracks key information
about chemicals handled by industrial facilities through its Toxics Release Inventory (TRI) database. Facilities
that employ ten or more full-time employees and which manufacture or process 25,000 pounds or more, or
otherwise use 10,000 pounds or more, of any SARA Section 770-listed toxic chemicals in the course of a
calendar year are required to report TRI information to the EPA and PEMA (PEMA 2023).

Product release into the local environment can derive from a fixed facility or occur at any location along a route
of travel and may be the result of carelessness, technical failure, external incidents, or an intentional act against
the facility or container. The volatility of products stored or transported, along with the potential impact on a
local community, may increase the risk of intentional acts against a facility or transport vehicle. The release of
certain products considered HazMat 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.

4.3.6.1 Location and Extent

Based on past occurrences, HazMat releases within Dauphin County have been accidental and have not been
considered terrorist or criminal acts. While past occurrences have not been deemed intentional, an intentional
release of any of these products in large quantities would pose a threat to the local population, economy, and
environment, resulting in lost revenue, injuries, and deaths. Table 4.3.6-1 summarizes the number of annual
incidents when chemicals and other hazardous materials were released in Dauphin County.
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According to the Dauphin County LEPC, there were 142 total reporting facilities for SARA Title III in 2022.
Source: DAUPHIN COUNTY LEPC

Table 4.3.6-1 Chemical Releases in Dauphin County between 2010 - 2023*

Reporting Year \ Number of Releases

Reporting Year | Number of Releases

2010 323 2017 407
2011 364 2018 380
2012 345 2019 360
2013 386 2020 346
2014 410 2021 350
2015 377 2022 348
2016 411 2023 343

Source: (EPA 2024)

Note: *EPA data available only for years betweenl987-2023
Dauphin County is also home to 1,988 miles of roadways, including 80.3 miles of Interstate, 201.1 miles of State
Highway, 106.3 miles of U.S. Highways, and 2,304.4 miles of County and local roads (Dauphin County 2024).
With a variety of roadways linking more-populated areas with rural communities, the gridwork of roadways
facilitates the free movement of HazMat throughout the region. Table 4.3.6-2 breaks down the primary roadways
in Dauphin County.

Table 4.3.6-2 Primary Roadways in Dauphin County, PA

Interstates
Pennsylvania Turnpike (I-76)

U.S. Routes
U.S. Highway 11 (US-11)

Pennsylvania Routes
State Highway 25 (PA-25)

Interstate 81 (I-81)

U.S. Highway 15 (US-15)

State Highway 25 (PA-39)

Interstate 83 (I-83)

U.S. Highway 22 (US-22)

State Highway 25 (PA-147)

Interstate 283 (I-283)

U.S. Highway 209 (US-209)

State Highway 225 (PA-225)

U.S. Highway 322 (US-322)

State Highway 25 (PA-230)

U.S. Highway 422 (US-422)

State Highway 283 (PA-283)

State Highway 25 (PA-325)

State Highway 341 (PA-341)

State Highway 441 (PA-441)

State Highway 443 (PA-443)

State Highway 443 (PA-743)

State Highway 849 (PA-849)

Rail lines that transport HazMat follow the Susquehanna River on the county’s western border and run north and

south along the river and traverse the middle of the county from east to west.
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Figure 4.3.6-1. Major Transportation Routes and Railways with Buffer in Dauphin County, PA
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4.3.6.2 Range of Magnitude

Environmental hazard incidents within Dauphin 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 the type of material released and distance, and related response time for
emergency response teams. Areas within closest proximity 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, whether accidental or intentional, can be exacerbated or mitigated by specific circumstances
surrounding the event. Exacerbating conditions are characteristics that can enhance or magnify the effects of a
hazard, and mitigating conditions are characteristics of the target and its physical environment that can reduce
the effects of a hazard. These conditions are described below:

o 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.

o  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 the production and storage of hazardous chemicals. Stormwaters and floodwaters
can also move toxic chemicals swiftly across great distances.

o Weather conditions affect how the hazard develops.

e  Micro-meteorological effects of buildings and terrain alter the dispersion of materials.

¢ Shielding in the form of sheltering-in-place protects people and property from harmful effects.

4.3.6.3 Past Occurrence

The county has undergone HazMat release accidents at facilities and along roadways. For most incidents, the
County HazMat Team’s representative is contacted by the on-scene fire department for technical advice about
addressing the HazMat. The county receives notifications through the Dauphin County Emergency
Communications (911) Center, and the Hazardous Materials Response Team responds to incidents if needed.
Table 4.3.6-3 below summarizes some of the more notable HazMat incidents in the County between 2019 and
2023.

Table 4.3.6-3. Hazardous Material Releases in Dauphin County, 2019 to 2023

Dates of Event Location Description
1 liquid gallon of a corrosive liquid, basic, inorganic, n.o.s. was
spilled. During loading, freight was struck with equipment,
. causing damage. Damage caused by the release of a product.
August 6, 2019 teErsaimis (€] Dock personnel recovered the released product with absorbents
and placed it into a container for proper disposal. Total
damages were $10,000.
A container was found leaking material out of the back door of
. the container onto a rail car. When open, 5 5-gal pails had
August 19,2021 Harrisburg (C) shifted due to a lack of blocking and bracing, and a lack of
enough stretch wrap. Total damages were $5,000.
January 19, 2022 Steelton (B) Gas line struck during construction
February 4, 2022 South Hanover (T) | Gas line struck during excavation, with resulting evacuations
February 15, 2022 Lykens (T) Diesel fuel spill
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Dates of Event ‘ Location Description

February 17, 2022 Harrisburg (C) Natural gas odor resulted in a school being evacuated

February 23, 2022 T b (©) Gas leak (major release); PA-230 shut down, commerce closed
and evacuated

February 25, 2022 Harrisburg (C) Diesel fuel spill of 120 gallons from the saddle tank

March 2, 2022 }%ng?lzz atara (T) A corrosive liquid leak from a tractor-trailer

March 3, 2022 Williamstown Heating oil spill

March 29, 2022 Susquehanna (T) Diesel fuel spill
75 pounds of an environmentally hazardous substance were

April 8, 2022 Harrisburg (C) spilled, resulting in $1,200 in damage. While unloading, two
bags of the substance were found torn and leaking.

April 12, 2022 Lower Paxton (T) Gas line struck during excavation

April 12,2022 Swatara (T) Gas line struck by truck, resulting in a leak

April 12,2022 Washington (T) Diesel fuel sheen on the creek (NRCC notification)

April 14,2022 Steelton (B) Gas leak reported by multiple residents

April 15, 2022 Lower Paxton (T) Odor of gas in building (Sheetz); resultant evacuation

April 22,2022 Harrisburg (C) Raw sewage spill (NRCC report)

April 24, 2022 Lower Paxton (T) Gas line struck during construction

April 25,2022 Derry (T) Sliiu;:;l; t }férécokcoglll\f[igi | excavation; resultant evacuation,

April 27, 2022 I;;il;?ﬁr: B)/" | Diesel fuel spill of 50 gallons

April 30, 2022 East Hanover (T) Propane leak at hotel, building evacuated

April 30, 2022 Susquehanna (T) Gas line struck by homeowner while gardening

April 30, 2022 Susquehanna (T) Anhydrous Ammonia leak

May 4, 2022 Lower Paxton (T) Gas line struck during excavation

May 5, 2022 Lykens (T) Diesel fuel spill

May 7, 2022 Conewago (T) Transformer oil spill (NRCC Notification)

May 19, 2022 Harrisburg (C) Sulfuric Acid leak at Frank’s Nursery

May 21, 2022 Derry (T) Food-grade oil spill

May 24, 2022 Susquehanna (T) The propane tank at the residence leaking

May 26, 2022 East Hanover (T) Diesel fuel spill

June 7, 2022 Derry (T) Odor in the Sheetz facility

June 12, 2022 East Hanover (T) Diesel fuel spill

June 15, 2022 Steelton (B) Heating oil spill

June 21, 2022 sl (©) ésiﬁiglﬁ g}:(c)i(r)(())xilrcllz :g%lllg:'a railyard (NRCC notification),

July 5, 2022 Derry (T) Gas leak; resultant evacuation from the nursing home

July 12, 2022 Paxtang (B) Pesticide incident; 3 transported to hospital

July 20, 2022 Swatara (T) Fuel spill

July 26, 2022 East Hanover (T) Biological hazard on the roadway (deceased livestock)

August 17, 2022 l;ﬁgg;gﬁl;gg éT) Sewage release in Asylum Run

September 6, 2022

Lower Swatara (T)

Diesel fuel spill

L3

June 2025

Dauphin County, Pennsylvania Hazard Mitigation Plan

4.3.6-5



Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Dates of Event ‘ Location Description

September 14, 2022 | Berrysburg (B) Antifreeze spill

September 15,2022 | Lower Paxton (T) | Pail spill on the roadway

September 16, 2022 | West Hanover (T) | Dumped oil

September 25, 2022 | Lower Paxton (T) Diesel fuel spill

October 13, 2022 Reed (T) Diesel fuel spill

October 15, 2022 Millersburg (B) Unknown oil spill (NRCC Notification)

November 2022 Middle Paxton (T) | Diesel fuel spill

November 2022 Swatara (T) Diesel fuel spill, 50+ gallons

December 2022 West Hanover (T) | Diesel fuel spill, 70 gallons

December 2022 Susquehanna (T) Gas leak

December 2022 East Hanover (T) Diesel fuel spill, 50+ gallons

January 2023 Harrisburg (C) Gas leak

January 2023 Harrisburg (C) Chemical leak, over 100 gallons of paint and solvents

January 2023 Tl (©) ila;iie?;fiﬁzfu zrlarle;ientlal explosion & evacuation — 42,000

January 2023 Swatara (T) Fuel spill within railyard, 50+ gallons

January 2023 Derry (T) Gas leak

January 2023 Susquehanna (T) Gas leak, construction severed a gas line

March 2023 Lower Paxton (T) Diesel fuel spill, 100 gallons

April 2023 Swatara (T) A two-inch gas main was struck, resulting in evacuations

May 2023 Lower Paxton (T) Gas leak

May 2023 E:)g;srgl%)(c) 200 gallons of milk spilled into Paxton Creek

June 2023 Derry (T) Gas leak inside a nursing home, resulting evacuation

June 2023 Harrisburg (C) A diesel leak of 1,500 gallons

June 2023 e Paom (L) 11;121;( HazMat partial response team called for an ethylene glycol

June 2023 Wiconisco (T) Junkyard fire

June 2023 Mifflin (T) Fire at S&L Spindles with more than 1,000 gallons of fuel
released

June 2023 West Hanover (T) | A diesel fuel leak of 100 gallons

July 2023 Swatara (T) A gas leak with approximately 100 people being evacuated

September 2023 Middle Paxton (T) gzi?ot()s )pounds of milk spilled into the river (roughly 6,000

Source: Dauphin County EM; (US DOT 2024)
Notes: (B) = Borough ; (C) = City ; (T) = Township

4.3.6.4 Future Occurrence

Because of the wide scope of the definition of environmental hazards, ranging from a small spill to a large release
of a highly volatile or toxic hazardous material, incidents can and will happen at any time. The probability of
future occurrence in Dauphin County is compounded by the fact that the county is home to SARA facilities as
well as thousands of miles of roadways used for transportation.

Hazardous materials are also transported via rail and along roadways. Transportation of Hazardous Materials on
highways involves tanker trucks or trailers; not surprisingly, trucks are responsible for the greatest number of
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Hazardous Materials incidents. At several points, these transportation routes cross streams within the watersheds
that are part of the county's domestic water supply.

While HazMat release incidents in Dauphin County have occurred in the past, they are generally considered
difficult to predict. Smaller incidents, such as fuel spills, will affect the county many times each year, most likely
along major highways 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. Between January 1, 2019, and November 2024, Dauphin County experienced
70 hazardous materials incidents as shown in Table 4.3.6-3, and based on Risk Factor Methodology Probability
Criteria, the likelihood of future occurrences within Dauphin County remains highly likely.

4.3.6.5 Vulnerability Assessment

To understand risk, a community must evaluate the assets exposed and vulnerable in the identified hazard area.
The following text evaluates and estimates the potential impact of the hazardous materials release hazard on the
county, including:

o Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

o Further data collection will assist in understanding this hazard over time.

A spatial analysis was conducted using various lengths of buffer radii around hazardous material facilities and
transportation networks. If a hazardous material incident occurred in or on the facility, pipeline, or transportation
network, these buffers would represent the toxin or radiation release area. For the purposes of the assessment,
an asset (population, structures, critical facilities, and lifelines) is considered exposed and potentially vulnerable
to the HazMat hazard if it is located within these hazardous material buffer areas. The analysis looked at three
different hazardous material buffer areas:

e (.5-mile from a major highway
e (.5-mile from a rail line
e  Unique radius for each SARA Type II facility

Impact on Life, Health, and Safety

Much of the population in Dauphin County is exposed to some kind of environmental hazard (Table 4.3.6-4).
Several incidents reported in the county are related to petroleum spills, which may have resulted from motor
vehicle incidents. First responders’ safety may also be at risk during on-scene operations, and they may have
difficulty traveling to incidents due to limited access to roads. First responder resources may be exhausted during
environmental hazard events due to a lack of personnel and a higher-than-normal call volume/demand.
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Table 4.3.6-4. Estimated Dauphin County Population Vulnerable to Environmental Hazards

Estimated Population Located in the Hazardous Materials Hazard Areas

Jurisdiction Total

(C) = City Population Population Percent of Population Percent of Population Percent of

(B) = Borough (2020 within %2 Mile of | Jurisdiction | within a %5 Mile | Jurisdiction Exposed to Jurisdiction

(T)=Township Decennial) Major Roadways Total of Railways Total HazMat Facility Total

Incident Zones
Berrysburg (B) 326 325 99.7% 0 0.0% 325 99.7%
Conewago (T) 2,952 1,392 47.2% 0 0.0% 2,951 100.0%
Dauphin (B) 795 794 99.9% 644 81.0% 794 99.9%
Derry (T) 24,715 12,868 52.1% 10,168 41.1% 24,714 100.0%
East Hanover (T) 6,019 4,007 66.6% 0 0.0% 2,588 43.0%
Elizabethville (B) 1,357 1,357 100.0% 0 0.0% 1,357 100.0%
Gratz (B) 743 691 93.0% 0 0.0% 742 99.9%
Halifax (B) 796 796 100.0% 781 98.1% 796 100.0%
Halifax (T) 3,349 2,327 69.5% 825 24.6% 3,348 100.0%
Harrisburg City 50,099 23,942 47.8% 35,230 70.3% 50,098 100.0%
Highspire (B) 2,741 2,741 100.0% 2,615 95.4% 2,741 100.0%
Hummelstown (B) 4,544 3,333 73.3% 4,544 100.0% 4,544 100.0%
Jackson (T) 1,827 529 29.0% 0 0.0% 1,826 99.9%
Jefferson (T) 360 0 0.0% 0 0.0% 359 99.7%
Londonderry (T) 4,899 2,733 55.8% 928 18.9% 4,899 100.0%
Lower Paxton (T) 53,501 27,537 51.5% 22 <0.1% 52,657 98.4%
Lower Swatara (T) 9,531 9,057 95.0% 1,495 15.7% 9,530 100.0%
Lykens (B) 1,873 1,872 99.9% 0 0.0% 1,872 99.9%
Lykens (T) 1,559 601 38.6% 0 0.0% 1,559 100.0%
Middle Paxton (T) 5,048 3,737 74.0% 1,033 20.5% 4,616 91.4%
Middletown (B) 9,533 9,532 100.0% 7,897 82.8% 9,532 100.0%
Mifflin (T) 816 513 62.9% 0 0.0% 816 100.0%
Millersburg (B) 2,545 2,545 100.0% 1,828 71.8% 2,545 100.0%
Paxtang (B) 1,648 1,605 97.4% 1,622 98.4% 1,647 99.9%
Penbrook (B) 3,274 3,105 94.8% 0 0.0% 3,274 100.0%
Pillow (B) 292 292 100.0% 0 0.0% 292 100.0%
Reed (T) 230 198 86.1% 141 61.3% 229 99.6%
Royalton (B) 1,138 1,138 100.0% 1,138 100.0% 1,138 100.0%
Rush (T) 228 224 98.2% 0 0.0% 228 100.0%
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Population Located in the Hazardous Materials Hazard Areas

Jurisdiction Total
(C) = City Population Population Percent of Population Percent of Population Percent of

(B) = Borough (2020 within /2 Mile of | Jurisdiction | within a 2 Mile | Jurisdiction Exposed to Jurisdiction
(T)=Township Decennial) Major Roadways Total of Railways Total HazMat Facility Total
Incident Zones

South Hanover (T) 7,209 2,722 37.8% 7,208 100.0%
Steelton (B) 6,263 6,174 98.6% 6,038 96.4% 6,262 100.0%
Susquehanna (T) 26,736 19,274 72.1% 3,710 13.9% 26,735 100.0%
Swatara (T) 27,824 19,117 68.7% 14,929 53.7% 27,824 100.0%
Upper Paxton (T) 4,010 3,139 78.3% 1,009 25.2% 4,009 100.0%
Washington (T) 2,129 1,731 81.3% 0 0.0% 2,129 100.0%
Wayne (T) 1,266 0 0.0% 0 0.0% 1,265 99.9%
West Hanover (T) 10,697 7,910 73.9% 0 0.0% 6,259 58.5%
Wiconisco (T) 1,159 906 78.2% 0 0.0% 1,159 100.0%
Williams (T) 1,067 807 75.6% 0 0.0% 1,067 100.0%
Williamstown (B) 1,303 1,192 91.5% 0 0.0% 1,303 100.0%
Dauphin County 286,401 182,763 63.8% 97,345 34.0% 277,237 96.8%

Source: U.S. Census Bureau 2020; Dauphin County 2024, Pennsylvania Department of Transportation 2024
Notes: Population results have been rounded up
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Impacts on Socially Vulnerable Populations

Socially vulnerable and underserved communities, including low-income communities and communities of
color, have historically been the most impacted by hazardous material releases and environmental pollution
(EPA 2023). Dauphin County has several Black, Indigenous, and People of Color (BIPOC) residents (see Section
2 — Jurisdiction Profile), and around 12% of the residents are living below the poverty level (U.S. Census
Bureau). There are communities in the County that may be at higher risk of hazardous materials releases or near
hazardous material storage sites.

The EPA’s EJScreen tool is an environmental justice mapping and screening tool that provides a nationally
consistent dataset and approach for combining environmental and demographic socioeconomic indicators (EPA
2023). The tool combines data on low-income and people of color populations with a single environmental
indicator to produce an EJ Index. The County’s EJ Index shows it is in a high percentile for most indicators;
however, the County is in the 79" percentile compared to the rest of the Commonwealth and in the 72" percentile
compared to the rest of the country in residential proximity to RMP facilities. The EJ index for the County is
included as Figure 4.3.6-2.

Figure 4.3.6-2 E] Index for Dauphin County, EPA EJScreen

Source: EPA 2023
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Table 4.3.6-5 Number of Vulnerable Populations within a Half-Mile Radius of Major Roadways

Jurisdiction Estimated Numbers of Vulnerable Populations Located within 2 Mile of Major Roadways
?C;')) ; lé‘?tgﬂvong]? Persons | Percent of | Persons | Percent of Elr\llgollil;h Percent of P\:tsl?zs Percent of Periilons Percent of
(T) = Township Over 65 Total Under 5 Total e Total Disability Total p— Total

Berrysburg (B) 64 98.5% 33 100.0% 0 0.0% 53 100.0% 20 100.0%
Conewago (T) 215 47.1% 122 47.1% 5 42.2% 127 46.9% 92 46.7%
Dauphin (B) 187 99.5% 60 100.0% 0 0.0% 120 100.0% 119 100.0%
Derry (T) 2,377 52.1% 507 52.1% 104 51.6% 1,206 52.0% 1,092 52.0%
East Hanover (T) 767 66.5% 122 66.3% 0 0.0% 440 66.5% 157 66.2%
Elizabethville (B) 199 100.0% 70 100.0% 0 0.0% 176 99.4% 129 100.0%
Gratz (B) 106 93.0% 26 92.9% 0 0.0% 199 93.0% 156 92.9%
Halifax (B) 130 99.2% 31 96.9% 47 99.2% 161 99.4% 158 99.4%
Halifax (T) 592 69.5% 182 69.2% 0 0.0% 334 69.3% 216 69.2%
Harrisburg (C) 2,675 47.8% 1,993 47.8% 2,108 47.8% 4,042 47.8% 6,670 47.8%
Highspire (B) 399 99.8% 71 98.6% 46 97.0% 335 99.7% 290 100.0%
Hummelstown (B) 506 73.3% 205 73.2% 27 71.2% 374 73.2% 408 73.2%
Jackson (T) 117 28.8% 17 27.4% 0 0.0% 51 28.7% 72 28.9%
Jefferson (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Londonderry (T) 593 55.8% 260 55.8% 0 0.0% 255 55.8% 140 55.8%
Lower Paxton (T) 5,160 51.5% 1,561 51.5% 887 51.4% 2,756 51.5% 1,717 51.5%
Lower Swatara (T) 2,025 95.0% 471 95.0% 263 94.8% 1,056 95.0% 776 95.0%
Lykens (B) 270 99.6% 71 100.0% 8 84.4% 322 100.0% 336 100.0%
Lykens (T) 71 38.2% 68 38.4% 24 37.5% 48 38.1% 66 38.2%

43.6-11

Tb Dauphin County Hazard Mitigation Plan

June 2025




Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Numbers of Vulnerable Populations Located within 2 Mile of Major Roadways

Jurisdiction
;g ; lé‘(;;o e Persons | Percent of | Persons | Percent of Elr\llglril;h Percent of Pvil.;tsl(])gs Percent of Periilons Percent of
(T) = Township Over 65 Total Under 5 Total e Total Disability Total p— Total

Middle Paxton (T) 1,100 74.0% 200 73.8% 33 73.3% 744 74.0% 154 73.7%
Middletown (B) 1,479 99.9% 711 99.9% 222 99.6% 1,534 100.0% 1,490 99.9%
Mifflin (T) 71 62.3% 47 62.7% 8 56.3% 44 62.0% 145 62.5%
Millersburg (B) 427 100.0% 210 99.5% 0 0.0% 369 100.0% 301 100.0%
Paxtang (B) 249 97.3% 101 97.1% 45 94.9% 144 97.3% 168 97.1%
Penbrook (B) 302 94.7% 326 94.8% 40 93.8% 600 94.8% 474 94.8%
Pillow (B) 63 100.0% 34 100.0% 9 94.9% 37 100.0% 12 100.0%
Reed (T) 58 85.3% 2 66.7% 0 0.0% 38 84.4% 17 85.0%
Royalton (B) 189 100.0% 44 97.8% 0 0.0% 176 99.4% 124 100.0%
Rush (T) 99 98.0% 2 66.7% 0 0.0% 54 98.2% 5 83.3%
South Hanover (T) 403 37.7% 224 37.6% 0 0.0% 171 37.7% 112 37.7%
Steelton (B) 714 98.5% 380 98.4% 179 98.1% 1,462 98.6% 1,263 98.5%
Susquehanna (T) 4,037 72.1% 1,092 72.0% 589 72.0% 2,389 72.1% 1,632 72.1%
Swatara (T) 3,054 68.7% 840 68.7% 669 68.7% 2,136 68.7% 1,442 68.7%
Upper Paxton (T) 834 78.2% 158 78.2% 0 0.0% 504 78.1% 507 78.2%
Washington (T) 374 81.1% 62 80.5% 0 0.0% 217 81.0% 209 81.0%
Wayne (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

West Hanover (T) 2,020 73.9% 318 73.8% 0 0.0% 706 73.8% 216 73.7%
Wiconisco (T) 166 77.9% 46 76.7% 7 73.8% 128 78.0% 107 77.5%
Williams (T) 145 75.5% 26 74.3% 0 0.0% 163 75.5% 130 75.1%
Williamstown (B) 187 91.2% 54 90.0% 1 42.2% 216 91.1% 266 91.4%
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Numbers of Vulnerable Populations Located within 2 Mile of Major Roadways

Jurisdiction
(B) = Borough _ . .
(C) = City Persons | Percent of | Persons | Percent of NOII.l h Percent of Pel. slons Percent of Pel_sons Percent of
i) = i T Over 65 Total Under 5 Total Eng 15 Total Wlt].e.l Total 1 Total
(W) = Dowsiing Speaking Disability Poverty
Dauphin County
(Total) 32,424 64.9% 10,747 62.5% 5,321 57.8% 23,887 65.6% 21,388 62.4%

Source: U.S. Census Bureau, American Community Survey 2018-2022; Dauphin County 2024
Notes: Population results based on the 2022 ACS Population estimates. Numbers have been rounded down

Table 4.3.6-6 Number of Vulnerable Populations within a Half-Mile Radius of Railways

Estimated Numbers of Vulnerable Populations Located within 72 Mile of Railways

Jurisdiction

?g ; lé‘?tiyoug/.l Persons  Percent of | Persons  Percent of EII\llglli:h Percent of P\f;fl(l) I;S Percent of Peri?lons Percent of

(T) = Township Over 65 Total Under 5 Total el Total 15 ety Total o Total
Berrysburg (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Conewago (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Dauphin (B) 152 80.9% 48 80.0% 0 0.0% 97 80.8% 96 80.7%
Derry (T) 1,878 41.1% 400 41.1% 82 40.7% 953 41.1% 863 41.1%
East Hanover (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Elizabethville (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Gratz (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Halifax (B) 128 97.7% 31 96.9% 46 97.0% 158 97.5% 156 98.1%
Halifax (T) 209 24.5% 64 24.3% 0 0.0% 118 24.5% 76 24.4%
Harrisburg (C) 3,937 70.3% 2,933 70.3% 3,103 70.3% 5,947 70.3% 9,815 70.3%
Highspire (B) 381 95.3% 68 94.4% 44 92.8% 320 95.2% 276 95.2%
Hummelstown (B) 690 100.0% 279 99.6% 37 97.6% 510 99.8% 556 99.8%
Jackson (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Jefferson (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Numbers of Vulnerable Populations Located within 72 Mile of Railways

Jurisdiction
% ; fé(;fi;mgh Persons  Percent of | Persons  Percent of Ell\llglli:h Percent of Pvfrritsl(l) I;S Percent of Peri?lons Percent of
(T) = Township Over 65 Total Under 5 Total Sl Total Teslaib Total p— Total
Londonderry (T) 201 18.9% 88 18.9% 0 0.0% 86 18.8% 47 18.7%
Lower Paxton (T) 4 <0.1% 1 <0.1% 0 0.0% 2 <0.1% 1 <0.1%
Lower Swatara (T) 334 15.7% 77 15.5% 43 15.5% 174 15.6% 128 15.7%
Lykens (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Lykens (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Middle Paxton (T) 304 20.4% 55 20.3% 9 20.0% 206 20.5% 42 20.1%
Middletown (B) 1,226 82.8% 589 82.7% 184 82.6% 1,270 82.8% 1,235 82.8%
Mifflin (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Millersburg (B) 306 71.7% 151 71.6% 0 0.0% 265 71.8% 216 71.8%
Paxtang (B) 252 98.4% 102 98.1% 46 97.0% 145 98.0% 170 98.3%
Penbrook (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pillow (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Reed (T) 41 60.3% 1 33.3% 0 0.0% 27 60.0% 12 60.0%
Royalton (B) 189 100.0% 44 97.8% 0 0.0% 176 99.4% 124 100.0%
Rush (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
South Hanover (T) 110 10.3% 61 10.3% 0 0.0% 47 10.4% 30 10.1%
Steelton (B) 698 96.3% 372 96.4% 175 95.9% 1,429 96.4% 1,235 96.3%
Susquehanna (T) 777 13.9% 210 13.9% 113 13.8% 459 13.9% 314 13.9%
Swatara (T) 2,385 53.6% 656 53.6% 522 53.6% 1,668 53.6% 1,126 53.6%
Upper Paxton (T) 268 25.1% 50 24.8% 0 0.0% 162 25.1% 163 25.2%
Washington (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Numbers of Vulnerable Populations Located within 72 Mile of Railways

Jurisdiction
(B) = Borough _
(C) = City Persons  Percent of | Persons  Percent of Noll.l ! Percent of Per_s}cl) ns Percent of Per.sons Percent of
T) = To;wnshi Over 65 Total Under 5 Total Eng 154 Total Wlt  a Total n Total
(D HSIp Speaking Disability Poverty
Wayne (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
West Hanover (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wiconisco (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Williams (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Williamstown (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Dauphin County
(Total) 14,470 29.0% 6,280 36.5% 4,404 47.9% 14,219 39.1% 16,681 48.7%

Source: U.S. Census Bureau, American Community Survey 2018-2022; Pennsylvania Department of Transportation 2024
Notes: Population results are based on the 2022 ACS population estimates. Numbers have been rounded down.

Table 4.3.6-7 Vulnerable Populations Exposed to HazMat Facility Incident Zones

Estimated Numbers of Vulnerable Populations Exposed to HazMat Facility Incident Zones

Jurisdiction

;]3 ; ]é‘?t’yough Persons | Percent of | Persons | Percent of EII\IISIIII ;h Percent of P\ztsl? r:ls Percent of Peri?lons Percent of

(T) = Township Over 65 Total Under 5 Total Spe:king Total IS ety Total oy Total
Berrysburg (B) 64 98.5% 33 100.0% 0 0.0% 53 100.0% 20 100.0%
Conewago (T) 455 99.8% 258 99.6% 12 100.0% 270 99.6% 197 100.0%
Dauphin (B) 187 99.5% 60 100.0% 0 0.0% 120 100.0% 119 100.0%
Derry (T) 4,565 100.0% 974 100.0% 200 99.3% 2,317 100.0% 2,099 100.0%
East Hanover (T) 495 42.9% 79 42.9% 0 0.0% 284 42.9% 101 42.6%
Elizabethville (B) 199 100.0% 70 100.0% 0 0.0% 176 99.4% 129 100.0%
Gratz (B) 113 99.1% 27 96.4% 0 0.0% 213 99.5% 168 100.0%
Halifax (B) 130 99.2% 31 96.9% 47 99.2% 161 99.4% 158 99.4%
Halifax (T) 851 99.9% 263 100.0% 0 0.0% 482 100.0% 312 100.0%
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

Estimated Numbers of Vulnerable Populations Exposed to HazMat Facility Incident Zones

Jurisdiction
% ; fé(;fi;)ug/"l Persons | Percent of | Persons | Percent of Ell\llglli:h Percent of Pvfrritsl(l) I;S Percent of Peri?lons Percent of
(T) = Township Over 65 Total Under 5 Total Sl Total Teslaits Total p— Total
Harrisburg (C) 5,599 100.0% 4,171 100.0% 4,413 100.0% 8,457 100.0% 13,958 100.0%
Highspire (B) 399 99.8% 71 98.6% 46 97.0% 335 99.7% 290 100.0%
Hummelstown (B) 690 100.0% 279 99.6% 37 97.6% 510 99.8% 556 99.8%
Jackson (T) 405 99.8% 62 100.0% 0 0.0% 177 99.4% 249 100.0%
Jefferson (T) 80 98.8% 19 95.0% 0 0.0% 40 100.0% 4 80.0%
Londonderry (T) 1,063 100.0% 466 100.0% 0 0.0% 456 99.8% 251 100.0%
Lower Paxton (T) 9,868 98.4% 2,986 98.4% 1,697 98.4% 5,271 98.4% 3,283 98.4%
Lower Swatara (T) 2,130 100.0% 495 99.8% 277 99.9% 1,111 99.9% 817 100.0%
Lykens (B) 270 99.6% 71 100.0% 8 84.4% 322 100.0% 336 100.0%
Lykens (T) 185 99.5% 177 100.0% 63 98.5% 125 99.2% 173 100.0%
Middle Paxton (T) 1,359 91.4% 247 91.1% 41 91.1% 920 91.5% 191 91.4%
Middletown (B) 1,479 99.9% 711 99.9% 222 99.6% 1,534 100.0% 1,490 99.9%
Mifflin (T) 113 99.1% 75 100.0% 13 91.4% 71 100.0% 232 100.0%
Millersburg (B) 427 100.0% 210 99.5% 0 0.0% 369 100.0% 301 100.0%
Paxtang (B) 256 100.0% 103 99.0% 46 97.0% 148 100.0% 172 99.4%
Penbrook (B) 319 100.0% 343 99.7% 42 98.5% 633 100.0% 500 100.0%
Pillow (B) 63 100.0% 34 100.0% 9 94.9% 37 100.0% 12 100.0%
Reed (T) 67 98.5% 3 100.0% 0 0.0% 45 100.0% 20 100.0%
Royalton (B) 189 100.0% 44 97.8% 0 0.0% 176 99.4% 124 100.0%
Rush (T) 101 100.0% 2 66.7% 0 0.0% 55 100.0% 6 100.0%
South Hanover (T) 1,068 100.0% 594 99.8% 0 0.0% 454 100.0% 297 100.0%
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Section 4.3.6: Risk Assessment -
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Jurisdiction Estimated Numbers of Vulnerable Populations Exposed to HazMat Facility Incident Zones
;léj ; lé(;fi;ugh Persons | Percent of | Persons | Percent of Ell\llglli:h Percent of Pvfrrits}(l) I;S Percent of Peri?lons Percent of
(T) = Township Over 65 Total Under 5 Total Sl Total Teslaits Total p— Total
Steelton (B) 724 99.9% 385 99.7% 181 99.2% 1,483 100.0% 1,281 99.9%
Susquehanna (T) 5,599 100.0% 1,515 99.9% 817 99.9% 3,313 100.0% 2,264 100.0%
Swatara (T) 4,446 100.0% 1,222 99.9% 974 100.0% 3,110 100.0% 2,100 100.0%
Upper Paxton (T) 1,065 99.9% 202 100.0% 0 0.0% 644 99.8% 647 99.8%
Washington (T) 461 100.0% 77 100.0% 0 0.0% 267 99.6% 258 100.0%
Wayne (T) 145 99.3% 68 98.6% 0 0.0% 131 100.0% 30 96.8%
West Hanover (T) 1,598 58.5% 252 58.5% 0 0.0% 559 58.5% 171 58.4%
Wiconisco (T) 212 99.5% 59 98.3% 9 94.9% 163 99.4% 138 100.0%
Williams (T) 192 100.0% 35 100.0% 0 0.0% 215 99.5% 173 100.0%
Williamstown (B) 204 99.5% 60 100.0% 2 84.4% 236 99.6% 290 99.7%
Dauphin County
(Total) 47,835 95.8% 16,833 97.8% 9,156 99.5% 35,443 97.3% 33,917 99.0%

Source: U.S. Census Bureau, American Community Survey 2018-2022; Dauphin County 2024
Notes: Population results are based on the 2022 ACS estimates. Numbers have been rounded down.

Impacts on General Building Stock

Potential losses to the general building stock caused by a HazMat incident are difficult to quantify. The degree of damage to the general building stock
depends on the scale of the incident. Potential losses may include inaccessibility, loss of service, contamination, and/or potential 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. Potential impacts may have local, regional, or statewide effects depending on the magnitude of the event
and level of service disruptions.

To estimate the buildings exposed to a hazardous material event, the HazMat buffer areas were overlaid upon the building level. The replacement cost value
of the structures with their center in the buffer areas was totaled (Table 4.3.6-8). The areas with the largest exposure to replacement cost value are those
buffer areas that extend out along highways. However, if a HazMat release were to occur, the incident would not be located along all highways in the county
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Section 4.3.6: Risk Assessment -
Environmental Hazards - Hazardous Materials Releases

but instead only a section of the total HazMat exposure area. Similarly, a railway or SARA site hazardous material incident would not occur in all areas of
the structure but instead only along one section or within one site. Therefore, the total exposure does not represent a complete vulnerability should a hazard
event occur.

Table 4.3.6-8. Buildings Exposed to Hazardous Materials Incident Zones

Buildings within % Mile Radius | Buildings within % Mile Buildings Exposed to
Total Number of of Maior Roadwavs Radius of Railwavs HazMat Facility Incident
Buildings (2020 . y y Zones

Jurisdiction
(B) = Borough

;?")):Tocztfzs i Census Tract) Count % of Jurisdiction % of Jurisdiction % of Jurisdiction
’ Total Total Total
Berrysburg (B) 384 384 100.0% 0 0.0% 384 100.0%
Conewago (T) 2,726 1,491 54.7% 0 0.0% 2,726 100.0%
Dauphin (B) 499 499 100.0% 402 80.6% 499 100.0%
Derry (T) 12,189 6,938 56.9% 5,074 41.6% 12,189 100.0%
East Hanover (T) 5,424 3,823 70.5% 0 0.0% 1,975 36.4%
Elizabethville (B) 1,022 1,022 100.0% 0 0.0% 1,022 100.0%
Gratz (B) 804 746 92.8% 0 0.0% 804 100.0%
Halifax (B) 529 529 100.0% 521 98.5% 529 100.0%
Halifax (T) 3,714 2,454 66.1% 924 24.9% 3,714 100.0%
Harrisburg City 19,455 9,672 49.7% 13,971 71.8% 19,455 100.0%
Highspire (B) 1,481 1,481 100.0% 1,414 95.5% 1,481 100.0%
Hummelstown (B) 2,488 1,781 71.6% 2,485 99.9% 2,488 100.0%
Jackson (T) 2,533 739 29.2% 0 0.0% 2,533 100.0%
Jefferson (T) 695 1 0.1% 0 0.0% 695 100.0%
Londonderry (T) 5,464 3,082 56.4% 1,074 19.7% 5,464 100.0%
Lower Paxton (T) 22,715 12,021 52.9% 8 <0.1% 22,337 98.3%
Lower Swatara (T) 5,204 4811 92.4% 1,079 20.7% 5,204 100.0%
Lykens (B) 1,438 1,438 100.0% 0 0.0% 1,438 100.0%
Lykens (T) 2,311 825 35.7% 0 0.0% 2,311 100.0%
Middle Paxton (T) 4,472 3,286 73.5% 858 19.2% 4,103 91.7%
Middletown (B) 3,849 3,842 99.8% 3,215 83.5% 3,849 100.0%
Mifflin (T) 1,318 841 63.8% 0 0.0% 1,318 100.0%
Millersburg (B) 1,518 1,514 99.7% 1,116 73.5% 1,518 100.0%
4.3.6-18
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Buildings Exposed to

- VO S A T .
Buildings within 2 Mile Radius HazMat Facility Incident

of Major Roadways

Buildings within /2 Mile
Radius of Railways

Jurisdiction

Total Number of

(B) = Borough

Buildings (2020

Zones

;%):Tocllj;s hi Census Tract) % of Jurisdiction Count % of Jurisdiction % of Jurisdiction
P Total Total Total
Paxtang (B) 900 869 96.6% 880 97.8% 900 100.0%
Penbrook (B) 1,581 1,491 94.3% 0 0.0% 1,581 100.0%
Pillow (B) 317 317 100.0% 0 0.0% 317 100.0%
Reed (T) 327 280 85.6% 177 54.1% 327 100.0%
Royalton (B) 724 724 100.0% 724 100.0% 724 100.0%
Rush (T) 379 373 98.4% 0 0.0% 379 100.0%
South Hanover (T) 4,275 1,608 37.6% 417 9.8% 4,275 100.0%
Steelton (B) 2,867 2,832 98.8% 2,779 96.9% 2,867 100.0%
Susquehanna (T) 12,511 9,176 73.3% 1,858 14.9% 12,511 100.0%
Swatara (T) 12,223 8,653 70.8% 6,813 55.7% 12,223 100.0%
Upper Paxton (T) 3,823 2,888 75.5% 970 25.4% 3,823 100.0%
Washington (T) 2,464 1,894 76.9% 0 0.0% 2,464 100.0%
Wayne (T) 1,460 0 0.0% 0 0.0% 1,460 100.0%
West Hanover (T) 7,194 5,247 72.9% 0 0.0% 4,099 57.0%
Wiconisco (T) 1,112 861 77.4% 0 0.0% 1,112 100.0%
Williams (T) 1,093 842 77.0% 0 0.0% 1,093 100.0%
Williamstown (B) 966 887 91.8% 0 0.0% 966 100.0%
Dauphin County 156,448 102,162 65.3% 46,759 29.9% 149,157 95.3%

Sources: Dauphin County 2024; RS Means 2024, Pennsylvania Department of Transportation 2024

Impacts on Critical Facilities

Potential losses of critical facilities caused by a HazMat incident are difficult to quantify. Potential losses may include inaccessibility, loss of service,
contamination, and/or potential structural and content losses if an explosion occurs. The tables below summarize critical facilities and lifelines located
within the HazMat buffer area. A total of 1,443 critical facilities are located in Dauphin County. Overall, 990 critical facilities are exposed to a roadway
hazardous material event, 811 critical facilities are exposed to a rail line hazardous material event, and 1,273 critical facilities are exposed to a SARA site
hazardous material facility event, as shown in Table 4.3.6-9.
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Table 4.3.6-9. Critical Facilities within Hazardous Materials Release Hazard Areas

L. Facilities within a Half-Mile | Facilities within a Half-Mile | Facilities within the HazMat
Jurisdiction of Major Roadways of Railways Facility Incident Zones

(B) = Borough Total Facilities in

(C) = City Hazard Area Pe.rce.nt .of Pe.rce.nt _of Pe.rce.nt .of

(T) = Township Jurisdiction Jurisdiction Jurisdiction

Total Total Total

Berrysburg (B) 5 5 100.0% 0 0.0% 5 100.0%
Conewago (T) 13 7 53.8% 0 0.0% 9 69.2%
Dauphin (B) 26 26 100.0% 26 100.0% 24 92.3%
Derry (T) 131 108 82.4% 59 45.0% 95 72.5%
East Hanover (T) 36 27 75.0% 0 0.0% 11 30.6%
Elizabethville (B) 12 12 100.0% 0 0.0% 10 83.3%
Gratz (B) 9 9 100.0% 0 0.0% 7 77.8%
Halifax (B) 9 9 100.0% 9 100.0% 8 88.9%
Halifax (T) 30 26 86.7% 12 40.0% 22 73.3%
Harrisburg City 392 236 60.2% 315 80.4% 280 71.4%
Highspire (B) 12 12 100.0% 12 100.0% 8 66.7%
Hummelstown (B) 35 27 77.1% 35 100.0% 26 74.3%
Jackson (T) 22 7 31.8% 0 0.0% 18 81.8%
Jefterson (T) 7 0 0.0% 0 0.0% 6 85.7%
Londonderry (T) 45 32 71.1% 22 48.9% 30 66.7%
Lower Paxton (T) 150 100 66.7% 1 0.7% 77 51.3%
Lower Swatara (T) 87 80 92.0% 43 49.4% 79 90.8%
Lykens (B) 18 18 100.0% 0 0.0% 16 88.9%
Lykens (T) 15 7 46.7% 0 0.0% 11 73.3%
Middle Paxton (T) 33 26 78.8% 8 24.2% 27 81.8%
Middletown (B) 47 46 97.9% 44 93.6% 28 59.6%
Mifflin (T) 8 6 75.0% 0 0.0% 6 75.0%
Millersburg (B) 26 26 100.0% 22 84.6% 17 65.4%
Paxtang (B) 11 11 100.0% 11 100.0% 9 81.8%
Penbrook (B) 17 17 100.0% 0 0.0% 5 29.4%
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Facilities within a Half-Mile

Facilities within a Half-Mile

Facilities within the HazMat

Jurisdiction of Major Roadways of Railways Facility Incident Zones

(B) = Borough Total Facilities in

(C) = City Hazard Area Pe'rce.nt .of Pe.rce.nt 'of Pe.rce.nt 'of

(T) = Township Count Jurisdiction Count Jurisdiction Jurisdiction

Total Total Total
Pillow (B) 6 6 100.0% 0 0.0% 5 83.3%
Reed (T) 6 5 83.3% 2 33.3% 6 100.0%
Royalton (B) 11 11 100.0% 11 100.0% 9 81.8%
Rush (T) 5 5 100.0% 0 0.0% 5 100.0%
South Hanover (T) 24 14 58.3% 2 8.3% 20 83.3%
Steelton (B) 31 31 100.0% 31 100.0% 16 51.6%
Susquehanna (T) 118 87 73.7% 17 14.4% 73 61.9%
Swatara (T) 144 131 91.0% 96 66.7% 106 73.6%
Upper Paxton (T) 35 30 85.7% 6 17.1% 24 68.6%
Washington (T) 31 24 77.4% 0 0.0% 26 83.9%
Wayne (T) 8 0 0.0% 0 0.0% 8 100.0%
West Hanover (T) 43 38 88.4% 0 0.0% 18 41.9%
Wiconisco (T) 13 12 92.3% 0 0.0% 11 84.6%
Williams (T) 14 14 100.0% 0 0.0% 12 85.7%
Williamstown (B) 7 6 85.7% 0 0.0% 5 71.4%
Dauphin County 1,692 1,294 76.5% 784 46.3% 1,178 69.6%
Source: Dauphin County 2024, HIFLD 2020, 2023, Department of Human Services 2024, Pennsylvania Department of Transportation 2024
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Of'the 1,692 lifeline facilities in Dauphin County, 76.5% are located within a half-mile radius of major roadways,
46.3% are within a half-mile radius of railways, and 69.6% are located within the HazMat facility incident zones.
The breakdown of exposure by lifeline categories is displayed in Table 4.3.6-10.

Table 4.3.6-10. Lifeline Facility Exposure to Hazardous Material Facility Buffer Areas

Lifelines within

Lifelines within

Lifelines within

FEMA Lifeline Category Uizl N u.mber o a8 Half—Mi.le oit a Half-Mile of th.e. HazMat
Lifelines Major . Facility Incident
Roadways Ry Zones
Communications 44 33 23 43
Energy 6 6 4 6
Food, Hydration, Shelter 26 22 14 0
Hazardous Materials 240 217 140 25
Health and Medical 103 73 31 233
Safety and Security 620 463 309 103
Transportation 131 79 52 605
Water Systems 42 36 18 122
Other Critical Facilities 480 365 193 41
Dauphin County (Total) 1,692 1,294 784 1,178

Source: Dauphin County 2024, HIFLD 2020, 2023, Department of Human Services 2024, Pennsylvania Department of
Transportation 2024

Impact on the Economy

If a significant HazMat incident occurs, not only would life, safety, and building stock be at risk, but the economy
of Dauphin County would also be affected. A significant 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. Exact impacts on the economy are difficult to predict, given the uncertainty of the size and scope of
potential incidents.

HazMat incidents can lead to closures of major transportation routes in Dauphin County. Closures of waterways,
railroads, airports, and highways as a result of these incidents can hinder the 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, the United States experienced nearly $1 billion in damages from HazMat
transportation incidents (DOT 2019).

Impact on the Environment

Hazardous material sites near bodies of water are at high risk in the event of an extreme storm or if high water
levels approach. Such events could release toxins, waste, and other pollutants into the water and greatly impact
surrounding habitats. Many of these sites were intentionally constructed in locations believed to be removed
from potential contamination or exposure-increasing factors, but floodplain boundary change increases the
likelihood that water may reach hazardous material and waste sites.

Future Changes that May Impact Vulnerability

Understanding future changes that impact vulnerability in the County can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
County considered the following factors to examine potential conditions that may affect hazard vulnerability:
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e Potential or projected development.
e Projected changes in population.
e  Other identified conditions as relevant and appropriate, including the impacts of climate change.

Future Growth and Development

An increase in development and population can increase the likelihood of a HazMat incident. Future migration
to larger jurisdictions may also increase the likelihood of an incident. The tables and hazard maps included in
the jurisdictional annexes in this HMP contain additional information regarding the specific areas of
development that would increase county vulnerability to the hazardous materials incident hazard.

Projected Changes in Population

Estimated population projections provided by The Center of Rural Pennsylvania indicate that Dauphin
County’s population will continue to increase into 2040, increasing the total population to approximately
296,766 persons (The Center of Rural Pennsylvania 2021). A higher density of residents could mean that
more community members are impacted by HazMat incidents.

Effect of Climate Change on Vulnerability

As temperatures change, excessive heat on containers that contain HazMat 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 the project changes in increased precipitation events, magnitude, and frequency.

Additional Data and Next Steps

The assessment above identifies vulnerable populations and potential structural and economic losses associated
with this hazard of concern. The collection of additional information and actual loss data specific to the plan
participants will further enhance Dauphin County’s vulnerability assessment.
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Flood, Flash Flood, Ice Jam

This section provides a profile and vulnerability assessment of the flood hazard in Dauphin County. 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. Flash flooding is usually a result of heavy localized precipitation
falling in a short time period over a given location, often along mountain streams and in urban areas where much
of the ground is covered by impervious surfaces. Winter flooding can include ice jams, which occur when warm
temperatures and heavy rain cause snow to melt rapidly. Snow melt combined with heavy rains can cause frozen
rivers to swell, breaking the ice layer on top of a river. The ice layer often breaks into large chunks, which float
downstream, piling up in narrow passages and near other obstructions such as bridges and dams (PEMA 2020).
For the purpose of this HMP update and as deemed appropriate by the Planning Team, riverine, flash, ice-jam,
and stormwater/urban flooding are the main hazard types of concern for Dauphin County. These types of
flooding are further discussed in the following sections.

4.3.7.1 Riverine Flooding

Riverine flooding occurs when a channel (i.e., rivers, creeks, streams, or ditches) receives too much water,
usually due to heavy rains, heavy thunderstorms, or snowmelt. The excess water flows over its banks and
inundates low-lying areas. These floods usually can be slow or fast-rising and generally develop over a period
of hours to days (FEMA 2005).

4.3.7.2 Flash Flooding

Flash flooding is usually a result of heavy localized precipitation falling in a short period (less than six hours
over a given location, often along mountain streams and in urban areas where much of the ground is covered by
impervious surfaces (PEMA 2020). It most often occurs during thunderstorm season in the summer. This type
of flood can be deadly because it produces rapid rises in water levels and intense flow velocities, often leaving
little time for warning and reaching peak flows within only a few minutes. The most severe conditions usually
occur when compounded with seasonal or weather patterns, such as simultaneous snowmelt or saturated/frozen
soil that cannot absorb additional precipitation (FEMA n.d.).

Ice-jam Flooding

Ice-jam flooding occurs when an accumulation of ice occurs on a river or waterway, becoming a natural dam to
the water channel and restricting the flow of a body of water (USACE n.d.). It happens when warm temperatures
and heavy rains cause rapid snow melt. The melting snow, combined with the heavy rain, causes frozen rivers
to swell. The rising water breaks the ice layers into large chunks, which float downstream and often pile up near
narrow passages (bridges and dams).

There are two different types of ice jams: freeze-up and breakup. Freeze-up jams occur in the early to mid-winter
when floating ice may slow or stop due to a change in water slope as it reaches an obstruction to movement.
Breakup jams occur during periods of thaw, generally in late winter and early spring. The ice cover breakup is
usually associated with a rapid increase in runoff and corresponding river discharge caused by heavy rainfall,
snowmelt, or warmer temperatures (FEMA 2018).

Stormwater/Urban Flooding

Stormwater/urban flooding occurs when heavy localized precipitation events produce flooding in areas other
than delineated floodplains or along recognizable drainage channels (FEMA 2005). If local conditions cannot
accommodate intense precipitation through a combination of infiltration and surface runoff, water may
accumulate and cause flooding problems. During winter and spring, frozen ground and snow accumulations may
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contribute to inadequate drainage and localized ponding. Flooding issues of this nature generally occur in areas
with flat gradients. Stormwater flooding generally increases with urbanization, which can speed up the
accumulation of floodwaters due to increased impervious areas. Shallow street flooding can occur unless
channels have been improved to account for increased flows (FEMA 1997).

Urban flooding is the flooding of streets, underpasses, low-lying areas, or storm drains (NOAA n.d.). A
combination of urban development and inadequate drainage capacities can increase precipitation runoff,
elevating the risk of flooding. Drainage systems bypass the natural filtration process by channeling surface water
away from developed areas to surrounding streams as quickly as possible to avoid localized flooding. Urban
flooding can be worsened by aging and inadequate infrastructure, as well as the overdevelopment of land. The
growing number of extreme rainfall events that produce intense precipitation is resulting in increased urban
flooding (UMD CDR 2018).

4.3.7.3 Location and Extent

Flooding in Pennsylvania is typically associated with abnormally high and intense rainfall amounts. It can also
be caused by sudden snowmelt, landslides, or dam failures. In Pennsylvania, flooding usually occurs in the
summer; however, it has occurred during the winter months as well.

Floodplains are found in lowland areas adjacent to rivers, streams, creeks, lakes, or other bodies of water that
become inundated during a flood. The size of a floodplain depends on the recurrence interval of a given flood.
A 1-percent annual chance floodplain (also referred to as the 100-year floodplain) is smaller than the floodplain
associated with a flood that has a 0.2-percent annual chance of occurring (PEMA 2023). Floodplain maps of
each Dauphin County jurisdiction are available at the end of this profile. These maps show locations of both the
1-percent chance annual floodplain and the 0.2-percent chance annual floodplain.

Dauphin County’s greatest flooding threat is along the Susquehanna River corridor. Other major waterways
within the county include Clarks Creek, Mahantago Creek, Paxton Creek, Powells Creek, Rattling Creek, Spring
Creek, Swatara Creek, and Wiconisco Creek.

Most municipalities in Dauphin County have flood-prone areas because they are located along streams, creeks,
or lakes. In addition, community development of the floodplain has resulted in frequent flooding. For inland
areas, excess water from snowmelt or rainfall accumulates and overflows onto stream banks and adjacent
floodplains.

Table 4.3.7-1 lists total land areas within the 1-percent and 0.2-percent annual chance flood zones calculated via
a spatial analysis referencing the 2012 Digital Flood Insurance Rate Map (DFIRM).

Table 4.3.7-1. Total Land Areas in the 1-percent and 0.2-percent Annual Chance Flood Zones (Acres)

Jurisdiction NFIP- 1% Flood Event Hazard | 0.2% Flood Event Hazard

(B) = Borough Participatine Total Area* Area Area

(C) = City Commpuni tvb (acres) Area Area

(T) = Township 7 (acres) (acres)
Berrysburg (B) No 388 0 0.0% 0 0.0%
Conewago (T) Yes 10,626 339 3.2% 339 3.2%
Dauphin (B) Yes 267 15 5.8% 41 15.2%
Derry (T) Yes 17,196 833 4.8% 971 5.6%
East Hanover (T) Yes 25,331 833 3.3% 1,087 4.3%
Elizabethville (B) Yes 349 3 0.8% 3 0.8%
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Jurisdiction 1% Flood Event Hazard | 0.2% Flood Event Hazard

(B) = Borough NF.IP_ . Total Area* Area Area

(C) = City D. %‘g:;ﬂ?ua;;:yg (acres) Area Area

(T) = Township (acres) (acres)
Gratz (B) Yes 1,924 103 5.3% 103 5.3%
Halifax (B) Yes 112 6 5.4% 10 8.7%
Halifax (T) Yes 17,653 1,032 5.8% 1,212 6.9%
Harrisburg (C) Yes 5,113 1,215 23.8% 1,642 32.1%
Highspire (B) Yes 436 168 38.4% 307 70.3%
Hummelstown (B) Yes 806 85 10.6% 98 12.1%
Jackson (T) Yes 25,562 214 0.8% 221 0.9%
Jefferson (T) Yes 15,587 451 2.9% 451 2.9%
Londonderry (T) Yes 14,500 1,496 10.3% 1,931 13.3%
Lower Paxton (T) Yes 17,921 943 5.3% 982 5.5%
Lower Swatara (T) Yes 7,907 380 4.8% 1,127 14.3%
Lykens (B) Yes 770 143 18.6% 238 30.9%
Lykens (T) Yes 16,755 1,212 7.2% 1,212 7.2%
Middle Paxton (T) Yes 34,659 1,528 4.4% 1,814 5.2%
Middletown (B) Yes 1,291 233 18.0% 341 26.4%
Mifflin (T) Yes 9,825 113 1.1% 132 1.3%
Millersburg (B) Yes 477 63 13.3% 93 19.5%
Paxtang (B) Yes 246 32 13.1% 37 15.0%
Penbrook (B) Yes 273 0 0.0% 0 0.0%
Pillow (B) Yes 331 70 21.2% 71 21.5%
Reed (T) Yes 3,794 731 19.3% 951 25.1%
Royalton (B) Yes 203 42 20.8% 77 38.2%
Rush (T) Yes 14,766 519 3.5% 519 3.5%
South Hanover (T) Yes 7,279 565 7.8% 654 9.0%
Steelton (B) Yes 1,173 348 29.7% 484 41.2%
Susquehanna (T) Yes 8,592 514 6.0% 688 8.0%
Swatara (T) Yes 8,366 476 5.7% 570 6.8%
Upper Paxton (T) Yes 16,380 1,403 8.6% 1,581 9.7%
Washington (T) Yes 11,176 841 7.5% 841 7.5%
Wayne (T) Yes 8,825 195 2.2% 195 2.2%
West Hanover (T) Yes 14,697 290 2.0% 466 3.2%
Wiconisco (T) Yes 6,205 394 6.4% 437 7.1%
Williams (T) Yes 5,626 323 5.7% 323 5.7%
Williamstown (B) Yes 164 12 7.4% 12 7.4%
Dauphin County 333,552 18,163 5.4% 22,258 6.7%

Source: Dauphin County 2023; FEMA 2012; (FEMA 2024)
Note: Excludes areas designated as water
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In 2010, Dauphin County developed and implemented the “Dauphin County-Act 167-Stormwater Management
Plan.” The goals of this plan for the five regional planning areas are to maintain and/or restore six elements
within Dauphin County, which are channel stability, groundwater recharge, base flows, flooding, water quality,
and stream biology. Major watersheds within the County, as designated by PA DEP, are shown below.
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Figure 4.3.7-1. Watersheds of Dauphin County (PA DEP)

Source: (Dauphin County 2021)
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The 2012 FEMA Flood Insurance Study (FIS) for Dauphin County also documents the major flooding problems
in the County. According to the report, flooding is a widespread problem across the county except for the
Boroughs of Berrysburg and Penbrook. According to the FIS, these jurisdictions are not located within a Special
Flood Hazard Area (FEMA 2012).

FEMA Regulatory Flood Zones

According to the Federal Emergency Management Agency (FEMA), flood hazard areas are defined as areas on
a map shown to be inundated by a flood of a given magnitude. These areas are determined by using 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. Flood hazard areas are
delineated on FEMA’s Flood Insurance Rate Maps (FIRMs), which are official maps of a community on which
the Federal Insurance and Mitigation Administration has delineated both Special Flood Hazard Areas (SFHAS)
and the risk premium zones applicable to the community. These maps identify SFHAs, the location of a specific
property in relation to the SFHA, the Base Flood Elevation (BFE) (1-percent annual chance) at a specific site,
the magnitude of a flood hazard within a specific area, undeveloped coastal barriers where flood insurance is not
available, and regulatory floodways and floodplain boundaries (1-percent and 0.2-percent annual chance
floodplain boundaries (FEMA 2005). Dauphin County’s FIRMs can be accessed online via the FEMA Flood
Map Service (FEMA n.d.).

The land area covered by floodwaters of the base flood is the SFHA on a FIRM. It is the area where the National
Flood Insurance Program’s (NFIP) floodplain management regulations must be enforced, and the area where
mandatory purchase of flood insurance applies. This regulatory boundary is a convenient tool for assessing
vulnerability and risk in flood-prone communities because many communities have maps showing the extent of
the base flood and likely depths that will occur.

Figure 4.3.7-2 Schematic of Floodplain Characteristics

Source: FEMA 2009

The 1-percent annual chance flood is referred to as the base flood. As defined by NFIP, the BFE on a FIRM is
the elevation of a base flood event or a flood that has a 1-percent chance of occurring in any given year. The
BFE describes the exact 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 within a given area. 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 1-percent annual chance floodplain is a regulatory standard used by federal agencies and most
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states to administer floodplain management programs. The 1-percent annual chance floodplain is used by NFIP
as the basis for insurance requirements nationwide. FIRMs also depict 0.2-percent annual chance flood
designations (FEMA 2005). Figure 4.3.7-2 depicts the SFHA, the BFE, the flood fringe, and the floodway areas
of a floodplain for the 1-percent annual chance floodplain.

The SFHA serves as the primary regulatory boundary used by FEMA and Pennsylvania. Dauphin County’s
effective map date is August 2, 2012. Digitized FIRMs (DFIRMs), Flood Risk Products, FIRMs, and other flood
hazard information can be used to identify the expected spatial extent of flooding from a 1-percent and 0.2-
percent annual chance event. The FEMA Flood Risk Database was considered the best available data at the time
the draft Plan was developed. Figure 4.3.7-3 illustrates the land area located within the 1-percent and 0.2-percent
annual flood zones. It maps the Dauphin County floodplains as depicted on the Risk Map products in the Flood
Risk Database used in the vulnerability assessment. Maps of each municipality’s flood zones are included at the
end of this profile. While the FIRMs provide a credible source to document the extent and location of the flood
hazard, there are limitations to the accuracy of the data reflected on these maps. As such, it is noted that FIRMs
are based on the existing hydrology conditions at the time of the map’s preparation. FIRMs are not set up to
account for the possible changes in hydrology that can occur over time.

At the time this plan was written, the 2012 DFIRMs were considered the best available and were used for the
risk analysis.

Figure 4.3.7-3 illustrates NFIP flood zones in Dauphin County. Maps of each municipality’s flood zones are
shown at the end of this profile.
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Figure 4.3.7-3. FEMA Flood Hazard Areas in Dauphin County, PA
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While the FIRMs provide a credible source to document the extent and location of the flood hazard, the accuracy
of data reflected on these maps has limitations. Notably, FIRMs are based on existing hydrological conditions
at the time of map preparation. FIRMs are not set up to account for possible changes in hydrology over time.

Flood Insurance Study

In addition to FIRMs and DFIRMs, FEMA also provides FIS of entire counties and individual jurisdictions.
These studies aid in the 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 2016). The countywide FIS for Dauphin County was last completed in 2012,
at the same time as the DFIRM revisions.

Township of Derry: The principal sources of flooding in Derry are Swatara Creek and Spring Creek.
Considerable damage to the township was caused by the floods of 1935, 1965, and 1972.

Township of East Hanover: Bow Creek, Manada Creek, Swatara Creek, and their tributaries are the principal
sources of flooding in the township, with Swatara Creek being the most serious source of flooding. The most
severe flooding in the township is generally attributed to rainfall, but snowmelt and moving ice have
compounded floods. Tropical storms have also been the cause of major floods in the late summer and fall.

Borough of Halifax: The principal source of flooding in the Borough is the Susquehanna River. Major flooding
occurred in 1886, 1936, and 1972. The flood of 1972 was the worst, with river flow downstream measuring
1,020,000 cubic feet per second (cfs).

Township of Halifax: Flooding of small tributaries from local thunderstorms typically affects Armstrong Creek,
Gurdy Run, and Powells Creek. Larger, area-wide storms have resulted in flooding on the Susquehanna River.
In the past 100 years, four major floods have occurred on the Susquehanna River in the reach between the Juniata
River and Penns Creek, which includes Halifax.

City of Harrisburg: Principal sources of flooding are Paxton Creek and the Susquehanna River. The
Susquehanna River will reach flood stage on average of about every 4 years in Harrisburg; serious flooding is
much less frequent. In the southwest portion of the city, Spring Creek is also a source of flooding problems.

Borough of Highspire: The principal source of flooding is the Susquehanna River. Portions of the borough also
experience flooding from Burd Run. The Susquehanna River will reach flood stage on average about every 4
years in Highspire; serious flooding is much less frequent.

Borough of Hummelstown: Swatara Creek is the principal source of flooding in the low-lying areas in the
borough.

Township of Londonderry: The Susquehanna River and Swatara Creek are the principal sources of flooding to
the township. Conewago Creek East and Iron Run have also caused flooding problems. The flood of 1972, which
resulted from Tropical Storm Agnes, damaged roads, bridges, and culverts.

Township of Lower Paxton: Sources of flooding to the township have been noted from Beaver Creek, Nyes
Run, the tributary leading to Paxton Creek, and the tributaries to Goose Valley Run and Spring Creek. Low-
lying areas are the most susceptible, and notable floods occurred in 1936, 1972, and 1975. Common flood
damage included damage to the sewage pumping station structure, roadway facilities, and structures at the
southeastern end of Nyes Run.
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Township of Lower Swatara: The principal sources of flooding in the township are the Susquehanna River and
Swatara Creek. Burd Run has also caused flooding problems in the past. Severe flooding of the Susquehanna
River occurred in March 1936 and June 1972.

Borough of Lykens: The principal sources of flooding in the borough are the Rattling and Wiconisco Creeks.
The flood of 1972 destroyed six highway bridges and their foundations, eroded stream banks, and, coupled with
heavy stream debris and extensive sedimentation, caused blockage of the stream channel at the Edwards and
Market Street bridges. In the years 1905, 1927, 1936, 1946, 1955, and 1976, other serious flooding occurred,
and stream channel blockage was reported during some of these storms.

Township of Middle Paxton: The principal source of flooding in the township is the Susquehanna River. In
1972, flood waters caused extensive damage to permanent and summer homes, severe runoff producing high
flows on local streams and tributaries, and disruption of utility services and transportation facilities.

Borough of Middletown: The principal sources of flooding in the borough are the Susquehanna River and
Swatara Creek. The Susquehanna Valley suffered damage and loss to agriculture, roads, and water and sewage
treatment plants in the flood of September 1975.

Borough of Millersburg: The principal source of flooding in the borough is the Susquehanna River. Major
flooding occurred in 1889, 1936, and 1972. In the flood of 1972, several roads were washed out, utility services
were disrupted, and several residential homes were damaged on the west side of town.

Borough of Paxtang: Severe flooding is attributed to rainfall and has been compounded by snowmelt and
moving ice. Flooding problems in the past have been increased by the Derry Street Bridge and the Conrail box
culvert, and the embankment. The embankment acts as a storage dam retarding flow and causing severe upstream
flooding.

Borough of Pillow: The floodplains of Mahantango Creek are commonly the location of severe flooding in the
borough.

Township of Reed: The principal sources of flooding in the township are the Juniata River and the Susquehanna
River. The flood of June 1972 resulted in heavy damage to residential and commercial land on Duncan Island.
The flood made a segment of Route 147 between Clarks Ferry Bridge and Inglenook impassable and flooded the
basements and first floors of homes in this area. Previous major floods also occurred in 1889 and 1936.

Township of South Hanover: The principal source of flooding for the township is Swatara Creek. Beaver,
Kellock, and Manada Creeks are also sources of flooding because of backwater from Swatara Creek.

Borough of Steelton: The principal source of flooding for the borough is the Susquehanna River. Notable floods
occurred in June 1889 and May 1894.

Township of Susquehanna: The principal source of flooding, primarily in the western portion of the Township,
is the Susquehanna River. A minor flooding source is the tributary to Paxton Creek. Previous major floods in
the township occurred in March 1902, March 1936, and June 1972.

Township of Swatara: The principal sources of flooding in the township are the Susquehanna River and Swatara
Creek. Beaver Creek, Spring Creek, and the West Branch Spring Creek. Their tributaries have also contributed
to flooding. The history of flooding along the streams within the township indicates that floods may be
experienced in any season of the year; however, the possibility of flooding is greatly reduced during the winter
months. Although most severe floods have been attributed to rainfall alone, the spring floods have been
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compounded by melting snow and moving ice. The major floods in late summer and fall have been associated
with tropical storms moving up the Atlantic coastline.

Township of Upper Paxton: The principal source of flooding in the township is the Susquehanna River.
Mahantango Creek and Wiconisco Creek also contribute to flooding problems. The flood of 1972 caused severe
runoff conditions, producing high flow on local streams and tributaries. A residential development near the
Wiconisco Creek banks destroyed several homes as the homes were washed from their foundations and
destroyed. Throughout the township, soil erosion and crop damage occurred, contributing to agricultural losses.
In the Lenkerville section, serious damage to residential and commercial structures occurred when backwater
from the Susquehanna River combined with Wiconisco Creek.

Township of Washington: The principal source of flooding for the township is Wiconisco Creek.

Township of West Hanover: The principal source of flooding in the township is high groundwater and not
surface flooding. Beaver Creek has been the cause of major flooding in the vicinity of Devonshire Heights Road,
with minor surface flooding on other streams. Previous major floods occurred in March 1936, June 1972, and
September 1975. The flood in June 1972 caused the greatest damage, with interruption of utilities, basement
flooding, and inundation of farmland.

Township of Wiconisco: Notable floods affecting the township occurred in 1905, 1927, 1936, 1946, 1955, 1972,
1975, and 1976. The flood of 1972 created stream flow that destroyed highway bridges and foundations. Also,
during past flooding events, stormwater runoff exceeded bank capacity on the two creeks in the township,
creating flooding and backwater ponding along the light, sporadic developments near the creeks.

Ice Jam Hazard Areas

Ice jams are common in the northeastern United States, and the Commonwealth of Pennsylvania is not an
exception. Ice jam floods occur on rivers that are totally or partially frozen. A rise in stream stage will break up
a frozen river and create ice flows that can pile up on channel obstructions such as shallow riffles, log jams, or
bridge piers. The jammed ice creates a dam across the channel over which the water/ice mixture continues to
flow, allowing for more jamming to occur.

The ice jam database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL), currently consists of over 26,000 records from across the United States.
According to the USACE-CRREL, Dauphin County underwent or may have been impacted by 34 historical ice
jam incidents between 1780 and 2020 (USACE 2021). Ice jams have formed along the Susquehanna River,
Juniata River, East Mahantango Creek, and Stony Creek. Historical events are further mentioned in the “Previous
Occurrences” section of this hazard profile.

4.3.7.4 Range of Magnitude

Both localized and widespread floods are considered hazards when people and property are affected. Injuries
and deaths can occur when people are swept away by flood currents, or bacteria and diseases are spread by
moving or stagnant floodwaters. Most property damage
results from inundation by sediment-filled water. A large
amount of rainfall over a short period of time can result | [ jght Rain 0.01 to 0.10 inches/hour
in flash floods, and the American Meteorological Society
classifies rainfall intensity into three different categories:
light rain, moderate rain, and heavy rain (PEMA 2023). Heavy Rain > (.30 inches/hour

Rainfall Intensity ‘ Hourly Rainfall Rates

Moderate Rain 0.11 to 0.30 inches/hour
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Several factors determine the severity of floods, including intensity and duration, topography, ground cover, and
rate of snowmelt. Water runoff is greater in areas with steep slopes and little or no vegetative ground cover.
Many areas in Pennsylvania have relatively steep slopes that enable quick surface water runoff. Most storms
track from west to east; however, some originate in the Great Lakes or the Atlantic Ocean (PEMA 2020).

Another key factor in determining the magnitude of a flood is the affected land's ability to retain water. One
element is the size of rivers and streams in an area, but an equally important factor is the land's absorbency.
When it rains, the soil acts as a sponge. When the land is saturated or frozen, infiltration into the ground slows,
and any more water that accumulates must flow as runoff (PEMA 2018).

In the case of riverine or flash flooding, once a river reaches flood stage, the flood extent or severity categories
used by the National Weather Service (NWS) include minor flooding, moderate flooding, and major flooding.
Each category has a definition based on property damage and public threats.

Table 4.3.7-2 NWS Categories for Riverine/Flash Flooding

Flooding Category ‘ Definition

The stage, when reached by a rising stream, lake, or reservoir, represents the level
Action Stage where the NWS or a partner/user needs to take some type of mitigation action in
preparation for possible significant hydrologic activity.
. . Flooding that incurs minimal or no property damage but possibly some public threat
Minor Flooding . & tha property & P Y P
or inconvenience.
. Flooding results in some inundation of structures and roads near streams. Some
Moderate Flooding . . .
evacuations of people and/or transfer of property to higher elevations are necessary.
. . When there is extensive inundation of structures and roads. Significant evacuations of
Major Flooding . .
people and/or transfer of property to higher elevations are necessary.
. Flooding that equals or exceeds the highest stage or discharge at a given site durin
Record Flooding 6 q . & & & & g
the period of record-keeping.

Source: (NOAA n.d.)

In Dauphin County, there are seasonal differences in how floods are caused. In the winter and early spring
(February to April), major flooding has occurred as a result of heavy rainfall on dense snowpacks throughout
contributing watersheds, although the snowpack is generally moderate during most winters. Winter floods also
have resulted from runoff of intense rainfall on frozen ground, and local flooding has been exacerbated by ice
jams in streams and creeks.

Summer floods have occurred from intense rainfall on dry, hard-packed, or previously saturated soils. Summer
thunderstorms deposit large quantities of rainfall over a short period of time and have also produced flash
flooding. In addition, the county has been experiencing more intense rainfall from tropical storms and hurricanes
in late summer and early fall.

4.3.7.5 Past Occurrence

Dauphin County has a long history of flooding events. While flooding is often localized to streets and small
neighborhoods, the county has historically experienced periodic storm events that affect multiple communities
over a large area. Past building practices often resulted in homes being constructed in the FEMA-designated
floodplains, exacerbating flooding problems within certain communities.
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Water Level Data

A hydrograph shows how a water level changes over time at a specific location to enable a review of historic
water levels, which are useful in floodplain management planning. In Dauphin County, there are four stream
gages. These forecast hydrographs are useful for reference when flooding is expected or to determine the
observed water level for the past few days. A gauge at Harrisburg (HARP1) monitors hydrologic conditions on
the Susquehanna River. A gauge at Dalmatia (DALP1) monitors conditions on East Mahantango Creek. A gauge
at Glenwood (GLWP1) monitors conditions on Paxton Creek. Two gauges at Hershey (HERP1) and Middletown
(MTLP1) monitor conditions on Swatara Creek. Two gauges at Falmouth (FALP1) and Bellarie (CCBP1)
monitor conditions on Conewago Creek. The NWS uses flood categories as forecast points that describe the
severity of flood impacts in the river/stream reach. Table 4.3.7-3 summarizes the flood categories in feet at
recorded gages. Table 4.3.7-4 summarizes the top historic crests at recorded locations. They also display the
flood of record (or the highest recorded water level) for the specific gauge. Below are the identified flood stages
at the three gage sites, while Table 4.3.7-4 summarizes some of the historic crests at each.

Table 4.3.7-3. Flood Categories at the Harrisburg (HARP1), Hershey (HERP1), and Middletown (MTLP1)
Gauges

HARP1: Harrisburg HERP1: Hershey MTLP1: Middletown

Flood Category

(feet) (feet) (feet)
Major Flood Stage 23 14 18
Moderate Flood Stage 20 10 15
Flood Stage 17 7 11
Action Stage 11 6 10

Source: (NOAA/OWP 2024)

Table 4.3.7-4. Historic Crests at the Harrisburg (HARP1), Dalmatia (DALP1), Hershey (HERP1), and
Middletown (MTLP1) Gauges

Susquehanna River at East Mahantango Creek | Swatara Creek at Hershey Swatara Creek at
Harrisburg at Dalmatia Middletown

33.27 June 24, /1972 26.62 June 22, 1972 26.80 September 8, 2011 | 23.29 09/09/2011
29.23 March 19, 1936 17.47 | January 19, 1996 | 17.08 July 26, 2018 16.36 03/12/2011
26.80 June 2, 1889 - - 16.12 June 29, /2006 16.19 07/26/2018
25.70 May 22, 1894 - - 15.36 | September 27, 1975 | 13.68 12/26/2020
25.17 | September 9, 2011 - - 14.43 January 25, 1979 13.46 | September 3, /2021
25.08 January 20, 1996 - - 14.30 January 20, 1996 13.37 February 5, 2022
24.66 January 21, 1996 - - 14.27 September 19, 2004 | 12.67 March 8, 2011
24.40 | September 19, 2004 - - 14.01 September 3,2021 | 12.63 April 18,2011
23.81 | September 27, 1975 - - 10.97 March 12, 2011 11.81 January 14, 2014
21.80 May 29, 1946 - - 10.33 | November 29, 1993 | 11.76 | September 12, 2018
21.51 March 12, 1964 - - 10.24 January 21, 1996 11.05 | December 19, 2023

Source: (NOAA/OWP 2024)
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To illustrate the data available, an
example of these gauge readings is
provided in Figure 4.3.7-4. The
hydrograph reflects data collected at
the  Susquehanna  River  at
Harrisburg gage, as captured on
April 12, 2024, and it indicates the
high-water level of record, Action
Stage, Minor Stage, Moderate Stage,
and Major Stage. In addition to these
flood stages, these hydrographs also
display the actual water height
recorded in real time. This
information is wuseful for local
officials, emergency managers, and
citizens to inform preparedness and
response planning and activities to
reduce potential impacts of flooding.

Figure 4.3.7-4 Flood Hydrograph for Susquehanna River at
Harrisburg

Between 1954 and September 2024,
Dauphin County was included in
eight major disaster declarations and
one State Emergency Proclamation
(EM), all of which are summarized in Table 4.3.7-5 below.

Source: (NOAA/OWP 2024)

Table 4.3.7-5. Flood-Related FEMA Disaster Declarations for Dauphin County, 1954 to 2024*

DR-340-PA June 23, 1972 June 23, 1972 June 23, 1972 Flood Tropical Storm Agnes
DR-485-PA | September 26, 1975 | September 26, 1975 | September 26, 1975 | Flood | Scyere Storms, Heavy Rains
& Flooding
DR-523-PA October 20, 1976 October 20, 1976 October 20, 1976 Flood Severe Storms & Flooding
DR-1093-PA | January 19, 1996 February 1, 1996 January 21, 1996 Flood Severe Storms & Flooding
DR-1298-PA | September 6, 1999 September 7, 1999 September 22, 1999 Flood Tropical Depression Dennis
Severe Severe Storms & Flooding
DR-1555-PA | September 8§, 2004 September 9, 2004 September 19, 2004 S t(\)/rm Associated With Tropical
Depression Frances
DR-1649-PA | June 23,2006 July 10, 2006 June 30, 2006 severs | Blavan Sienins, FLeseiig, o
Storm Mudslides
Remnants Of Tropical Storm
EM-3340-PA | September 3, 2011 October 15,2011 September 8, 2011 Flood Lee
DR-4030-PA | September 3, 2011 October 15, 2011 September 12, 2011 Flood Tropical Storm Lee

Source: (FEMA 2024)
Note: * as of December 19, 2024

According to the National Centers for Environmental Information (NCEI) Storm Events Database, Dauphin
County experienced 79 flood and flash flood events between January 1, 1996, and September 30, 2024. Table
4.3.7-6 summarizes these previous occurrences, which together resulted in $150.7 million in property damage.
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Table 4.3.7-6 NCEI Flood, Flash Flood-Related Reports between 1996 and 2024

Total Number of Flood, Flash Flood Events Reported by NCEI

Event Type
(1996-2024) 1 | (2020-2024) 2 | Estimated Property Damage | Fatalities | Injuries
Flood 35 0 $150,000,000 5 0
Flash Flood 44 9 $700,000 0 0

Source: (NOAA/NCEI 2024)
Note: storm event history is valid through September 30, 2024

Based on all sources researched, known flooding events resulting in property damage that affected Dauphin
County and its municipalities since 1996 are listed in Table 4.3.7-7. With the flood documentation for the
Commonwealth of Pennsylvania so extensive, not all sources have been identified or researched. Therefore,
Table 4.3.7-7 may not include all events that have occurred throughout the county. It does, however, include all
flood-related storm reports logged between January 1, 2020, and November 20, 2024. This includes 64 reports
of “Rain”, two reports of “Heavy Rain”, five “Flood” reports, and 17 “Flash Flood” storm reports (IEM 2024).
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Table 4.3.7-7. Flooding Events between 1996 and 2024 in Dauphin County

Date of Event

Event Type

Location

FEMA
Declaration

County
Designated?

Losses/Impacts

Number

January 19, 1996 Flood Countywide DR-1093 Yes No data provided.
October 8, 1996 Flash Flood Steelton (B) N/A N/A E(;itie; bllljtr 1g was flooded and closed in Swatara Township near Steelton, south of
December 13, 1996 Flash Flood Countywide N/A N/A No data provided.
January 8, 1998 Flash Flood Countywide N/A N/A No data provided.
May 5, 1998 Flash Flood South Portion N/A N/A 2::;2;82 inches of rain fell in little more than an hour, flooding roads and small
June 13, 1998 Flash Flood Hershey N/A N/A ﬁ:r Sl}rllgllzsre(;f rain fell in 45 minutes, flooding roads and small streams in the
June 23, 1998 Flash Flood Harrisburg Area N/A N/A Heavy rains flooded roadways and small streams in the Harrisburg area.
$50,000 in property damage was reported. Heavy rain from Dennis fell across the
September 6, 1999 Flash Flood West End DR-1298-PA Yes area, closing roads and flooding basements. In Swatara Township, up to 8 feet of
water was reported and one neighborhood was evacuated.
September 16, 1999 Flash Flood Countywide N/A N/A $30,000 in property damage was reported.
Borough of $10,000 in property damage was reported. Heavy rains caused small streams and
September 19, 2000 Flash Flood Middletown N/A N/A poor drainage.
December 17, 2000 Flash Flood Countywide N/A N/A No data provided.
Widespread urban flooding was reported, with many roads closed in Harrisburg.
July 25, 2001 Flash Flood | City of Harrisburg N/A N/A Over 3 inches of rain were reported over portions of the Harrisburg metropolitan
area.
Heavy rains caused flash flooding in Dauphin County. Widespread reports of
flooded roads and basements were received. One water rescue was performed, and
August 16, 2003 Flash Flood | City of Harrisburg N/A N/A a warehouse roof collapsed from the weight of water. Four vehicles were stranded
in the intersection of 18th and Derry streets, where over 4 feet of water filled the
roadway. Four homes were evacuated because of flooding.
Flood. Flash Heavy rain caused flooding in Harrisburg, Halifax, and Elizabethville. Two water
September 23, 2003 Fl ’ d Harrisburg Area N/A N/A rescues were performed. A spotter at Dehart Dam in northern Dauphin County
00 reported 4.80 inches of rain overnight.
Heavy rainfall caused flash flooding across much of Dauphin County shortly after
midnight on the night of the 23rd. Although flash flooding ended, high water and
. flooding continued into the early afternoon. High-water closed roads, along with
September 23, 2003 Flood Countywide N/A N/A the closure of the Dehart Dam Bridge, about 3 miles east of the Route 325/225
interchange. Clarks Creek also continued to overflow its banks into the early
afternoon.
Hershey, Borough Heavy rainfall caused Swatara Creek to exceed the flood stage at Hershey and
December 11, 2003 Flood of Middletown N/A N/A Middletown.
Heavy rainfall caused Swatara Creek at Middletown to exceed the flood stage. The
December 12, 2003 Flood Countywide N/A N/A creek rose above its flood stage of 11.0 feet at 9:00 AM EST on the 12th, crested

at 11.4 feet at 12:00 PM EST on the 12th, and then fell back below the flood stage
at 3:00 PM EST on the 12th.
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FEMA
Declaration
Number

County

Date of Event Event Type Location Losses/Impacts

Designated?

Borough of Heavy rain from thunderstorms caused flash flooding in Dauphin County,
July 14, 2004 Flash Flood S l% N/A N/A especially in Swatara Township. Flooding occurred behind a local shopping mall,
teelton and a road was washed out in Steelton.
Thunderstorms with heavy rain produced flash flooding in Linglestown and the
. Colonial Park area of Dauphin County. Multiple vehicles were stranded in flood
July 22, 2004 Flash Flood Colonial Park N/A N/A waters in Lower Paxton Township, especially near Colonial Park. Several roads
were also closed because of high water.
. Heavy rain produced flash flooding in Linglestown, Colonial Park, and Harrisburg.
July 23, 2004 Flash Flood Linglestown N/A N/A Flooding closed several roads there were many reports of flooded basements.
e g Heavy rain caused flash flooding in the Highspire and Middletown areas of
August 1, 2004 Flash Flood Hi hg . N/A N/A southern Dauphin County, resulting in the closing of several roads. One house
IR sustained flood damage in Lower Swatara Township.
Tropical Depression Ivan impacted all of Pennsylvania. In Dauphin County, heavy
Tropical rain caused the Susquehanna River and Swatara Creek to rise.
September 18, 2004 — Depression, South Portion DR-1557-PA Yes
October 1, 2004
Flood
Heavy rain caused flooding along Swatara Creek at Hershey and Middletown.
Hershey, Borough
January 15, 2005 Flood of Middletown N/A N/A
Heavy rain caused the Susquehanna River at Harrisburg and Swatara Creek at
Middletown and Hershey to flood. This event was an on-off-on event over a week.
March 28, 2005 - Flood South Portion N/A N/A
March 30, 2005
No data provided.
April 2, 2005 Flood Countywide N/A N/A
Heavy rain caused Swatara Creek at Hershey to flood. The creek exceeded the
April 3, 2005 Flood Countywide N/A N/A flood stage of 7 feet at 03:00 EST on the 3rd, crested at 8.01 feet at 22:15 EST on
the 3rd, and then fell back below the flood stage at 11:00 EST on the 4th.
Severe Heavy rain caused flash flooding throughout Dauphin County over 3 days.
Storms, Especially affected was Middle Paxton Township, where Route 441 was closed at
June 25, 2006 — June Flash Flood Countywide DR-1649-PA. Yes several interchanges because of flooding from Fishing Creek. Heavy rain caused
28, 2006 Flooding ’ Swatara Creek at Middletown to flood.
Mudslides
Heavy rain caused flash flooding in Dauphin County, and flooding closed Route
Harrisburg 230 for over 4 hours. A strong cold front crossing the region triggered widespread
November 16, 2006 Flash Flood Area N/A N/A severe weather and flash flooding across Central Pennsylvania during the
afternoon.
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FEMA
Date of Event Event Type Location Declaration
Number

County

Losses/Impacts

Designated?

$500,000 in property damage was reported. Heavy rain produced by slow-
moving thunderstorms caused flash flooding in Dauphin County in Derry
Township, mainly south of Hershey. Seven residential structures were affected.
June 1, 2007 Flash Flood Hershey N/A N/A Two homes sustained major damage, while another five sustained minor damage.
Five additional reports of flooded basements were received. In addition, seven
vehicle rescues were performed. A state of emergency was declared in Derry
Township by local emergency management officials.

Heavy rain resulted in flash flooding over portions of the City of Harrisburg.
Several roads were flooded and closed, including Cameron Street, Berryhill
Road, Arsenal Boulevard, Locust Lane, and Elmerton Avenue. Four water
rescues were performed when vehicles became stranded in floodwaters.

$10,000 in property damage was reported. Heavy thunderstorms produced
significant flash flooding throughout the City of Harrisburg. The flooding closed
multiple roads, including a portion of the I-283/83 interchange. The urbanized
areas of the Harrisburg metro area bore the brunt of the flooding, mainly because
August 12,2010 Flash Flood | City of Harrisburg N/A N/A of the intensity of the rain and because the concrete and other impervious
surfaces did not allow water to soak into the ground. There were numerous road
closures because of high water, and several people were rescued from stranded
vehicles. High water also forced the evacuation of 40 residents on 19th and
Rollerston Streets.

Numerous road closures resulted from flooding of low-lying areas and small
March 10, 2011 Flood Countywide N/A N/A streams and creeks overflowing their banks. Multiple water rescues and isolated
evacuations were reported, along with one drowning fatality.

Swatara Creek at Hershey crested at 10.97 feet on March 12th at 3 am. This is
categorized as a moderate flood. At 10.0 feet, a few homes adjacent to the creek
upstream of the Route 39 bridge flood. Swatara Creek at Middleton crested at an
estimated 15.1 feet on March 12th at approximately 8 am. This is categorized as a

May 2, 2010 Flash Flood | City of Harrisburg N/A N/A

Hoernerstown.
’ moderate flood. At 14.0 feet, residences are affected by high water on both banks
b sl 1, 2L izl Dliwsiizd Allf B, N/A N/A upstream of the Vine Street Bridge. The Susquehanna River at Harrisburg crested
Speeceville at 20.09 feet on March 12th at 915 am. This is characterized as a moderate flood.

At 19.0 feet, a number of homes in West Fairview, Dauphin, and Harrisburg
flood. At 17.0 feet, basements of residences and businesses on both banks flood.
The parking lot on City Island begins to take on water.

Very heavy, short-duration rainfall resulted in small-stream flooding and several
road closures near Linglestown. A dynamic area of low pressure and trailing
frontal zone moved across southeastern Pennsylvania during the late afternoon
April 16,2011 Flash Flood Pleasant Hills N/A N/A and evening, producing intense lines of heavy showers and thunderstorms. Deep
moisture and very strong wind fields ahead of the frontal system produced
torrential rains, flash flooding, and localized wind damage across the Lower
Susquehanna Valley.

Above-normal soil moisture from recent heavy rains combined with high stream
April 28,2011 Flash Flood Piketown N/A N/A flows and intense short-duration rainfall contributed to flash flooding. Flooding
was reported on Route 443.
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FEMA —

Designated?

Date of Event Event Type Location Declaration
Number

Losses/Impacts

Excessive rainfall rates between 1-2 inches per hour were observed and resulted
in localized rainfall amounts of 3-7 inches in a few hours, impacting south-central
Dauphin County. The flash flooding closed numerous roads and caused extensive
August 6, 2011 Flash Flood Estherton N/A N/A basement flooding. A small cluster of regenerating thunderstorms produced
localized flash flooding in the vicinity of the Harrisburg Metro area east-
southeast along and north of Interstate 76 toward Mt. Gretna in southern Lebanon
County.

$150,000,000 in property damage and $700,000 in crop damage were reported.
Heavy rainfall from the remnants of Tropical Storm Lee produced widespread
flooding, flash flooding, and river flooding mainly near and to the east of the
Susquehanna Valley from September 4-10. Several locations in the Susquehanna
Basin came close to records set by Hurricane Agnes (June 1972), and Hershey set
a new flood record. Flooding along Swatara Creek resulted in property damage
DR-4030-PA Yes and several deaths. The rainfall associated with the remnants of Lee produced the
EM-3340-PA Yes 4th largest flood of record in the Mid-Atlantic Region. The five-day storm
rainfall totals for September 5 to 9 were generally in the 5-8 inch range over the
mid-section of central Pennsylvania and the 8-12 inch range in the Susquehanna
Valley region. There were local amounts reported of more than 15 inches east of
the Susquehanna River. The local climate sites in Harrisburg (KMDT) reported
13.44 inches. On September 7, 2011, both KMDT sites set an all-time daily (24-
hour) rainfall for September at 7.71 inches.

Heavy thunderstorms produced localized flash flooding in the Middletown area.
A police vehicle was trapped in flooded waters below an underpass. Minor

N/A N/A flooding persisted into the late evening across southeastern Dauphin County near
the Dauphin County line, where radar estimated rainfall was between 3-4 inches
in four hours.

Heavy rains caused urbanized flash flooding around Harrisburg and Penbrook.
N/A N/A Further north, flash flooding closed a section of Route 209 in Upper Paxton
Township.

Excessive rainfall between 5-10 inches produced widespread significant flooding,
causing multiple road closures. Spring Creek came out of its banks and caused
flooding and road closures in Swatara Township and Paxtang Borough. Portions
October 10, 2013 Flood Countywide N/A N/A of the Farm Show Complex parking lots were underwater. Flooding and stranded
vehicles were reported along McClay Street. Flooding in Derry Township
included the Hershey/Hershey Park area. Minor river flooding occurred on the
Swatara Creek at Hershey with a crest of 7.54 feet.

Heavy rains across southeastern Pennsylvania flooded and closed roads in
Dauphin County. A few small creeks and streams overflowed their banks and
inundated surrounding areas. A very moist southerly flow combined with a slow-
moving low-pressure system produced heavy rainfall (3-5+ inches) across

Tropical
Storm, Countywide
Flood

September 3, 2011 —
October 15,2011

Borough of

June 22, 2012 Flash Flood Middletown

Borough of

June 27, 2013 Flash Flood Penbrook

April 30,2014 Flood Countywide N/A N/A southeastern Pennsylvania over a two-day period. The heavy rain leads to
considerable flooding of roadways and small streams across portions of the
Lower Susquehanna Valley. Minor flood stages were exceeded on Swatara Creek
at Hershey.
Tb Dauphin County Hazard Mitigation Plan 4.3.7-19
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FEMA
Declaration
Number

County

Location Designated?

Date of Event Event Type

Losses/Impacts

July 23, 2017

Flash Flood

Enhaut

N/A

N/A

Heavy rainfall brought flash flooding to Dauphin County with a record rainfall
event of4.27 inches in 1 hour and 4.71 inches total. Many roads were flooded and
impassable during the event. Several water rescues were performed, both in cars
and in residences. Residential apartments and a mobile home park were evacuated,
and shelters were opened. A total of 28 residents were displaced from the
retirement living community.

July 23,2018

Flood,
Flash Flood

Countywide

N/A

N/A

A persistent upper-level flow of moist southerly air brought over 4 inches of rain
that produced flooding and flash flooding in the region. Significant flooding was
reported across eastern portions of the area. Two deaths were also reported, one
person was washed away attempting to cross a stream, while a motorist was swept
away in flood waters.

July 24,2018

Flood

Countywide

N/A

N/A

Flooding resulted in more than forty roads being closed county-wide. The flooding
also led to water rescues at a trailer park near Sunset and Sunrise Drive. In Derry
Township, several residents were trapped as a result of floodwaters.

December 26, 2020

Flood

New Cumberland

NWS Storm Report received from the public described roads that were flooded at
Yellow Breeches Creek in New Cumberland.

July 11,2021

Flash Flood

Harrisburg

N/A

N/A

NWS Storm Report received from the Fire Department described flash flooding
that resulted in several cars being stranded on Cameron Street, 2 miles SSE of
Harrisburg.

July 17, 2021

Flash Flood

Millersburg

N/A

N/A

NWS Storm Report received from the public described flash flooding in
Millersburg. Social media pictures received by the NWS show water over multiple
roads.

August 11, 2021

Flash Flood

Harrisburg

N/A

N/A

NWS Storm Reports received from the 911 call center and the public described
stranded cars 1 mile ESE of Harrisburg, including submerged cars on Market
Street.

August 18, 2021

Flood

Middle Paxton (T)

N/A

N/A

NWS Storm report received from Emergency Management described significant
washout and undermining of roadways at Route 225 near Clarks Valley Rd in
Middle Paxton

September 1, 2021

Flash Flood

Countywide

N/A

N/A

NWS Storm Reports received from trained spotters and the public describe
numerous water rescues reported across Dauphin County. Some areas that reported
flash flooding include Hockensville Road and Hannover Street in South Hanover
Township, areas near the Hershey Country Club at Derry Road, Richardson Road
in Lower Swatara Township, Swatara Creek Park in South Hanover Township,
McCorkle Road between Jacobs Creek and Church Road, Church Road between
Laurie Avenue and Ney Road, Wood Road between Bullfrog Valley Road to
Limeric, Eby Road from Meadow Lane to Royal Road, SR743 between Lingle
Avenue and Bindnagle Road, and Bachmanville Road between Meadow Road and
Felty Mill Road. A mobile home park near Highspire was also evacuated due to
flooding.

May 7, 2022

Heavy Rain

Countywide

NWS Storm Report received from the public describes how heavy rainfall in
Skyline View totaled 2.22”

November, 2022

Flash
Flooding

HMC ED flooded

November 22, 2023

Rain

Countywide

N/A

N/A

Numerous NWS Storm Reports describe rainfall totals across the county that
ranged from 1.30” to 2.49”.

Tb Dauphin County Hazard Mitigation Plan
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FEMA County

Designated?

Date of Event Event Type Location Declaration
Number

December 11, 2023 Rain Countywide N/A N/A

Losses/Impacts

Numerous reports of rainfall were sent to the NWS for locations countywide.
Rainfall totals ranged between 0.49” to 1.33”.

NWS Storm Reports received from trained storm spotters describe rainfall totals
in Elizabethville being 2.15”.

NWS Storm Report received from Emergency Management describes 1.61” of
June 6, 2024 Rain Harrisburg N/A N/A rainfall falling in Harrisburg, where rainfall rates over 30 minutes ranged from 3
to 4.5 inches.

NWS Storm Reports received from the public describe rainfall totals of 1.25”,

January 9, 2024 Rain Elizabethville N/A N/A

June 29, 2024 Rain Elizabethville N/A N/A . .
which fell in under one hour.
Remnants of Tropical Storm Debby brought torrential rain to the Dauphin County
region, creating widespread areas of flooding and flash flooding. In Harrisburg, a
Flood Harri§burg, stranded vehicle was reported to the NWS with water over the roadway on McClay
August 9, 2024 Flash Fl(’)o d Halifax, N/A N/A Street. Floodwaters had closed the street in both directions. In Halifax, trained
Millersburg storm spotters reported numerous roadways with water over them, while just

northwest of Millersburg, flooding and debris were reported over the railroad

tracks along State Route 147.

Ten NWS Storm Reports received from the Fire Department describe flooding

Lower Paxton (T) across portions of Route 22 and on Morton Drive. In addition to roadway flooding,
N/A N/A S .

Susquehanna (T) there were multiple instances where residents at apartment complexes became

stranded during the event and needed help from first responders to be extracted.

September 21, 2024 Flash Flood

Sources: (NOAA/NCEI 2024); (FEMA 2024) (IEM 2024)

N/A Not applicable/not available
1‘: Dauphin County Hazard Mitigation Plan 4.3.7-21
June 2025
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Based on a review of the CRREL database, Table 4.3.7-8 lists the ice jam events that have occurred in or near
the county between 1904 and 2024. Information regarding losses associated with these reported ice jams was

limited.

Table 4.3.7-8. Ice Jam Events in Dauphin County Between 1904 and 2024

City (Additional Water
Geographic Jam Date Year Gage Number Impact
Identifier)
Harrisburg Susquehanna River February 5, 2022 2022 - Minor Flooding
Reported
Harrisburg Susquehanna River January 14, 2018 2018 6275000 Erzill)aag?e
Harrisburg Susquehanna River February 20, 2015 2015 1570500 [I\\Ivzilljai? e
Middletown Susquehanna River January 8, 2014 2014 - Ev(;illaaallat?e
Harrisburg Susquehanna River February 3, 2009 2009 - ggill)ai? e
Dauphin Susquehanna River March 2, 2007 2007 = E\,(;i]?;;?e
Dauphin Susquehanna River January 22, 2004 2004 - E\,(;ill):g? e
Harrisburg Susquehanna River February 5, 2004 2004 - g]zil?azﬁ?e
Duncannon Juniata River January 4, 2001 2001 - E\/(;illaaeg?e
Dauphin Susquehanna River January 4, 2001 2001 = E/zill)ai?e
Fort Hunter Susquehanna River January 4, 2001 2001 - x](;illjazﬁ?e
Harrisburg Susquehanna River January 4, 2001 2001 - Ev(;ill)aallat?e
Harrisburg Susquehanna River January 27, 2000 2000 1570500 E/(;illjaa;?e
Harrisburg Susquehanna River January 20, 1996 1996 1570500 Ev(;ill)aallat?e
Dalmatia Fast Mahantango February 1, 1982 1982 1555500 AN
Harrisburg Susquehanna River February 5, 1982 1982 1570500 /I\\Ivc;ill)aeg?e
Dalmatia Fast Mahantango February 2, 1981 1981 1555500 o Dawm
Dalmes East “éig;‘(‘tang" February 24, 1979 1979 1555500 $100K USD
Dalmatia Bast ]\322]1: tango February 13, 1971 1971 1555500 Evoailljai[?e
Dauphin Stony Creek February 13, 1971 1971 1569000 g/(;i]?;:?e
Highspire Susquehanna River February 16, 1971 1971 - :IV(;ill) ;;[? e
Steelton Susquehanna River February 10, 1971 1971 - ,E;(;illj;g?e
Dalmatia East l\éa;ilzﬁtango February 2, 1970 1970 1555500 No Flooding
Harrisburg Susquehanna River February 2, 1969 1969 1570500 Elc;i]l)aai;[?e
Dalmatia East l\éail:lgtango January 31, 1968 1968 1555500 Ev(;ill)aag?e
Dauphin County Hazard Mitigation Plan 4.3.7-22

June 2025



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

City (Additional Water
Geographic River Jam Date Gage Number Impact
q Year
Identifier)
. East Mahantango No Data
Dalmatia Creek February 13, 1966 1966 1555500 Available
. East Mahantango No Data
Dalmatia Creek February 8, 1965 1965 1555500 Available
. . No Data
Harrisburg Susquehanna River February 9, 1965 1965 1570500 Available
. East Mahantango No Data
Dalmatia Creek February 19, 1961 1961 1555500 Available
. East Mahantango No Data
Dalmatia Creck January 21, 1959 1959 1555500 Available
. . No Data
Harrisburg Susquehanna River February 2, 1939 1939 1570500 Available
Dalmatia East Mahantango March 4, 1934 1934 1555500 No Data
Creek Available
. . No Data
Harrisburg Susquehanna River November 29, 1930 1931 1570500 .
Available
Duncannon Juniata River March 3, 1904 1904 - e Data
Available
. . No Data
Harrisburg Susquehanna River January 14, 2018 2018 6275000 Available

Source: (USACE n.d.); Dauphin County

Data from the National Weather Service was also utilized to determine previous occurrences since this data is
more comprehensive and up-to-date. Local Storm Reports available from the NWS were queried for Flooding,
Flash Flooding (or heavy rain) events between 2005 and September 2024, and the figure below summarizes the

LSRs for Dauphin County during this time. Data prior to 2005 was not readily available online.

Figure 4.3.7-5 Flood, Flash Flood Related LSR for Dauphin County (2005-2024)

Source: (lowa State University 2024)

.n: Dauphin County Hazard Mitigation Plan
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4.3.7.6 Future Occurrence

Floods are described in terms of their extent (including the horizontal area affected and the vertical depth of
flood waters) and the related probability of occurrence. The NFIP uses historical records to determine the
probability of occurrence for different extents of flooding. The probability of occurrence is expressed in
percentages as the chance of a flood of a specific extent occurring in any given year.

The NFIP recognizes the 1-percent annual chance of flood, also known as the base flood, as the standard for
identifying properties subject to federal flood insurance purchase requirements. A 1-percent annual chance flood
is a flood that has a 1-percent chance of occurring over a given year. The DFIRMs identify areas subject to the
1-percent and 0.2-percent annual chance of flooding. Areas subject to 2% and 10% annual chance events are not
shown on maps; however, water surface elevations associated with these events are included in the flood source
profiles contained in the Flood Insurance Study Report. Table 4.3.7-9 shows a range of flood recurrence intervals
and associated probabilities of occurrence.

Table 4.3.7-9. Recurrence Interval and Probabilities of Future Flood Occurrence

Recurrence Interval ‘ Percent Chance of Occurrence in Any Given Year ‘ Flows
5-year 20 Extreme
10-year 10 Heavy to extreme
25-year 4 Moderate
50-year 2 Light to moderate

100-year 1 Light
500-year 0.2 Mild

Source: FEMA 2012

Based on the historic and more recent flood events in Dauphin County, it is clear that the county has a high
probability of flooding in 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 flood
hazards in the future.

For the 2025 HMP update, the most up-to-date data was collected to calculate the probability of future
occurrences of flooding events for Dauphin County. Information from the NOAA NCEI storm events database,
FEMA, Pennsylvania State Climatologist, and the CRREL ice jam database was used to identify the number of
flood events that occurred between 1972 (the earliest event available) and 2024. Using these sources ensures the
most accurate probability estimates possible. The table below shows these statistics, as well as the annual average
number of events and the estimated percentage chance of an incident occurring in a given year.

Table 4.3.7-10. Probability of Future Flooding Events

Hazard Event Type Number of Occurrences Recurrence Interval Percer}t Chanct_e of Occurrence
Between 1972 and 2024 (Years) in Any Given Year
Flash Flood 39 1.9 71.7%
Flood 38 1.9 73.6%
Ice Jam 34 2.2 64.2%

Sources: NOAA NCEI 2024; FEMA 2024; USACE 2024

It is estimated that Dauphin County will continue to experience direct and indirect impacts of annual flooding
events that may induce secondary hazards, such as infrastructure deterioration or failure, utility failures, power
outages, water quality and supply concerns, and transportation delays, accidents, and inconveniences. Therefore,

.n: Dauphin County Hazard Mitigation Plan 4.3.7-24
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the future occurrence of floods in Dauphin County has been adjusted and characterized as likely, when taking
into consideration flash flooding, as defined by the Risk Factor Methodology probability criteria (see Table 4.4-
4).

4.3.7.7 Vulnerability Assessment

The 1 and 0.2-percent annual chance flood events were examined to evaluate Dauphin County’s flood risk.
Polygons representing the 1 and 0.2-percent annual chance events from the FEMA Risk Map products dated
August 2012 were used to estimate exposure.

Figure 4.3.7-3 presented earlier in this section illustrates the flood boundaries used for the vulnerability assessment.
The 1-percent annual chance flood depth grid generated for the FEMA Risk Map program was imported into
FEMA'’s Hazus model, and a riverine analysis was processed to estimate potential losses. To understand risk, a
community must evaluate what assets are exposed and vulnerable in the identified hazard area. The following
text evaluates and estimates the potential impact of the flood hazard on the county, including:

o Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

o  Further data collection will assist in understanding this hazard over time.

Impact on Life, Health, and Safety

The impacts of flooding on life, health, and safety depend on several factors, including the severity of the event
and whether or not adequate warning time is provided to residents. It is assumed that the population living in or
near floodplain areas that could be impacted by a flood would be exposed. However, exposure should not be
limited only to those who reside within a defined hazard zone, but to everyone who may be affected by a hazard
event (e.g., people are at risk while traveling in flooded areas, or their access to emergency services is
compromised during an event, as well as the first responders’ safety); the degree of that impact varies and is not
strictly measurable.

Based on the spatial analysis, an estimated 9,672 people live in the SFHA (or 1-percent annual chance event
floodplain), and an estimated 18,548 people are located in the 0.2-percent annual chance flood event floodplain
(Table 4.3.7-11). In the event of a flood hazard, these residents could be displaced from their homes, requiring
them to seek temporary shelter with friends, family, or emergency shelters. The City of Harrisburg has the
greatest estimated number of individuals residing in the floodplain—approximately 3,351 people in the 1-percent
and 7,261 people in the 0.2-percent chance flood boundaries, respectively. The Borough of Lykens has the
highest percentage of the population within the 1-percent and 0.2-percent annual chance floodplains (41.6
percent and 82.6 percent, respectively, of its 1,873 total jurisdictional population). For this project, the potential
population exposed is used as a guide for planning purposes.

Tb Dauphin County Hazard Mitigation Plan 4.3.7-25
June 2025




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

Table 4.3.7-11 Estimated Population Expose

d to the 1-percent and 0.2-percent Flood Hazard Area

Population in the Flood Hazard Areas

e e e Population

l.;ul;lsl(;lc.tlonl Total Pooulati in the 1- Population in the

( C) _ C?’ f’“g ! 2(:;;0 DOp" at.loln percent Percent of 0.2-percent Percent of

(T) _ T’lr)'_ i ( ecennial) Annual Jurisdiction Annual Chance Jurisdiction

1) = Hannesio Chance Total Flood Hazard Total

Flood Area
Hazard Area
Berrysburg (B) 326 0 0.0% 0 0.0%
Conewago (T) 2,952 6 0.2% 0.2%
Dauphin (B) 795 20 2.5% 48 6.0%
Derry (T) 24,715 199 0.8% 209 0.8%
East Hanover (T) 6,019 113 1.9% 185 3.1%
Elizabethville (B) 1,357 8 0.6% 8 0.6%
Gratz (B) 743 1 0.1% 1 0.1%
Halifax (B) 796 0 0.0% 44 5.5%
Halifax (T) 3,349 60 1.8% 112 3.3%
Harrisburg (C) 50,099 3,351 6.7% 7,261 14.5%
Highspire (B) 2,741 672 24.5% 1,727 63.0%
Hummelstown (B) 4,544 58 1.3% 90 2.0%
Jackson (T) 1,827 6 0.3% 6 0.3%
Jefterson (T) 360 11 3.1% 11 3.1%
Londonderry (T) 4,899 435 8.9% 537 11.0%
Lower Paxton (T) 53,501 535 1.0% 580 1.1%
Lower Swatara (T) 9,531 218 2.3% 357 3.7%
Lykens (B) 1,873 779 41.6% 1,547 82.6%
Lykens (T) 1,559 71 4.6% 71 4.6%
Middle Paxton (T) 5,048 409 8.1% 556 11.0%
Middletown (B) 9,533 510 5.3% 931 9.8%
Mifflin (T) 816 5 0.6% 8 1.0%
Millersburg (B) 2,545 74 2.9% 258 10.1%
Paxtang (B) 1,648 155 9.4% 196 11.9%
Penbrook (B) 3,274 0 0.0% 0 0.0%
Pillow (B) 292 2 0.7% 2 0.7%
Reed (T) 230 22 9.6% 35 15.2%
Royalton (B) 1,138 196 17.2% 331 29.1%
Rush (T) 228 9 3.9% 9 3.9%
South Hanover (T) 7,209 132 1.8% 252 3.5%
Steelton (B) 6,263 117 1.9% 409 6.5%
Susquehanna (T) 26,736 673 2.5% 1,480 5.5%
Swatara (T) 27,824 614 2.2% 956 3.4%
Upper Paxton (T) 4,010 91 2.3% 165 4.1%
Washington (T) 2,129 16 0.8% 16 0.8%
.n: Dauphin County Hazard Mitigation Plan 4.3.7-26
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Population in the Flood Hazard Areas

e e e Population
JUI;lSdlc.tlon] X in the 1- Population in the

(B) B g ougr T20t;l II’)opulat.loln percent Percent of 0.2-percent Percent of

(? _ g”{ i (2020 Decennial) Annual Jurisdiction Annual Chance Jurisdiction

() = B Chance Total Flood Hazard Total

Flood Area
Hazard Area

Wayne (T) 1,266 0 0.0% 0 0.0%
West Hanover (T) 10,697 79 0.7% 102 1.0%
Wiconisco (T) 1,159 5 0.4% 22 1.9%
Williams (T) 1,067 20 1.9% 20 1.9%
Williamstown (B) 1,303 0 0.0% 0 0.0%
Dauphin County 286,401 9,672 3.4% 18,548 6.5%

Source: U.S. Census Bureau 2020; Federal Emergency Management Agency (FEMA) 2012
Note: Population results have been rounded down.

Using 2020 U.S. Census data, Hazus estimates the potential sheltering needs as a result of a 1-percent annual
chance flood event. For the 1-percent flood event, Hazus estimates 9,959 people will be displaced, and 1,463
people will seek short-term sheltering. The City of Harrisburg would have the greatest displaced population
(3,552 people) and the greatest number of persons seeking short-term shelter (481 people). These statistics, by
jurisdiction, are presented in Table 4.3.7-12. The estimated displaced population and number of persons seeking
short-term shelter differ from the number of persons exposed to the 1-percent annual chance flood because the
displaced population numbers take into consideration that not all residents will be significantly impacted enough
to be displaced or require short-term sheltering during a flood event.

Table 4.3.7-12 Population Displaced Located the 1-Percent Annual Chance Flood Event

BJ uri;dictio;l 1-Percent Annual Chance Flood Impacts on People
(B) = Borough

Total Population (Census

(O = City Bureau 2020 Decennial) Displaced Population Persons Seeking Short-

(T) = Township Term Sheltering
Berrysburg (B) 326 0 0
Conewago (T) 2,952 4 0
Dauphin (B) 795 19 2
Derry (T) 24,715 241 69
East Hanover (T) 6,019 96 16
Elizabethville (B) 1,357
Gratz (B) 743 3 3
Halifax (B) 796
Halifax (T) 3,349 50 15
Harrisburg (C) 50,099 3,552 481
Highspire (B) 2,741 936 50
Hummelstown (B) 4,544 72 17
Jackson (T) 1,827 4 3
Jefferson (T) 360 12
Londonderry (T) 4,899 92 10
Lower Paxton (T) 53,501 638 231
Lower Swatara (T) 9,531 302 47
Lykens (B) 1,873 703 54
Lykens (T) 1,559 66 42

Dauphin County Hazard Mitigation Plan 4.3.7-27
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Jurisdiction 1-Percent Annual Chance Flood Impacts on People
(B) = Borough Total Population (Census
(C) = City Bureau 2020 Decennial) Displaced Population Persons Seeking short-
(T) = Township Term Sheltering
Middle Paxton (T) 5,048 393 34
Middletown (B) 9,533 449 91
Mifflin (T) 816 6 0
Millersburg (B) 2,545 79 10
Paxtang (B) 1,648 229 11
Penbrook (B) 3,274 0 0
Pillow (B) 292 3 0
Reed (T) 230 23 0
Royalton (B) 1,138 161 3
Rush (T) 228 7 3
South Hanover (T) 7,209 184 12
Steelton (B) 6,263 202 28
Susquehanna (T) 26,736 586 52
Swatara (T) 27,824 572 85
Upper Paxton (T) 4,010 110 43
Washington (T) 2,129 27 2
Wayne (T) 1,266 3 0
West Hanover (T) 10,697 67 34
Wiconisco (T) 1,159 24 4
Williams (T) 1,067 35 7
Williamstown (B) 1,303 0 0
Dauphin County 286,401 9,959 1,463

Source: Hazus v6.1, U.S. Census Bureau 2020; FEMA 2012

The total number of injuries and casualties resulting from typical riverine flooding is generally limited because
of advanced weather forecasting, blockades, and warnings. Therefore, injuries and deaths generally are not
anticipated if proper warning occurs and precautions are in place. Warning time for flash flooding is often limited.
Flash flood events are frequently associated with other natural hazard events, such as earthquakes, landslides, or
severe weather, which limits their predictability and compounds the hazard. Populations without adequate
warning of the event are highly vulnerable to this hazard. 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 Section 6 (Mitigation Strategy) of this plan.

Cascading impacts may also include exposure to pathogens such as mold. After flood events, excess moisture
and standing water contribute to the growth of mold in buildings. Mold may present a health risk to building
occupants, especially those with already compromised immune systems, such as infants, children, the elderly,
and pregnant women. The degree of impact will vary and is not strictly measurable. Mold can grow in as short
a period as 24-48 hours in wet and damaged areas of buildings that have not been properly cleaned. Very small
mold spores can easily be inhaled, creating the potential for allergic reactions, asthma episodes, and other
respiratory problems. Buildings should be properly cleaned and dried out to safely prevent mold growth. (CDC
2022).

Mold and mildew are not the only public health risks associated with flooding. Flood waters can be contaminated
by pollutants such as sewage, human and animal feces, pesticides, fertilizers, oil, asbestos, and rusting building
materials. Common public health risks associated with flood events also include:

e Unsafe food.

Tb Dauphin County Hazard Mitigation Plan 4.3.7-28
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Contaminated drinking and washing water and poor sanitation.

Mosquitos and animals.

Carbon monoxide poisoning.

Secondary hazards associated with re-entering/cleaning flooded structures.
Mental stress and fatigue.

Current loss estimation models, such as Hazus, are not equipped to measure public health impacts. The best
mitigation measures for these impacts are to be aware that they can occur, educate the public on prevention, and
be prepared to address these vulnerabilities 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 are likely to evaluate
their risk and make decisions to evacuate based on the net economic impact on their families. The population
over the age of 65 is also more vulnerable because they are more likely to seek or need medical attention that
may not be available because of isolation during a flood event, and they may have more difficulty evacuating.
They may also need to seek or need medical attention that may not be available due to isolation during a flood
event. Within Dauphin County, approximately 49,936 people are over the age of 65, and 34,256 people are below
the poverty level. The Township of Lower Paxton has the most elderly people in the floodplain (10,027), while
the City of Harrisburg has the greatest number of people below poverty inside the floodplain (13,958).

Impact on General Building Stock

After consideration of the population exposed and vulnerable to the flood hazard, the built environment was
evaluated. Exposure to the flood hazard includes those buildings within the flood zone. Potential damage is the
modeled loss that could occur to the exposed inventory, including structural and content value.

The potential damage caused by flood events is the modeled loss that could occur to the exposed building stock,
measured by the structural and content replacement cost value. Table 4.3.7-13 summarizes these results.
Countywide, there are 6,768 structures, or 4.3 percent of the building stock, within the 1-percent annual chance
flood zone; and 11,762 structures, or 7.5 percent of the building stock, are within the 0.2-percent flood zone.

Table 4.3.7-13 Flooding Impacts on Buildings in Dauphin County, PA

Buildings in the Flood Hazard Area

Jurisdiction N T T T Buildings in the
(B) = Borough Jurisdiction 1- uelrc:ngt Alnn a1 | Percentof 0.2-percent Percent of
(.C ) f iy . Uatell Bl ghance Floog Jurisdiction Annual Chance Jurisdiction
(T) = Township Hazard Area Total Flood Hazard Total
Area
Berrysburg (B) 384 0 0.0% 0 0.0%
Conewago (T) 2,726 8 0.3% 8 0.3%
Dauphin (B) 499 12 2.4% 31 6.2%
Derry (T) 12,189 197 1.6% 234 1.9%
East Hanover (T) 5,424 90 1.7% 186 3.4%
Elizabethville (B) 1,022 6 0.6% 6 0.6%
Gratz (B) 804 2 0.2% 2 0.2%
Halifax (B) 529 0 0.0% 25 4.7%
Halifax (T) 3,714 86 2.3% 144 3.9%
Harrisburg (C) 19,455 1,641 8.4% 3,145 16.2%
Highspire (B) 1,481 398 26.9% 972 65.6%
.n: Dauphin County Hazard Mitigation Plan 4.3.7-29
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Buildings in the Flood Hazard Area

Jurisdiction

- . Buildings in the

(B) = Borough Jurisdiction LTSRN Percent of 0.2-percent Percent of

(©) = City Total Buildings | 1-percent Annual |y G o, Annual Chance Jurisdiction

(T) = Township SELCA T Total Flood Hazard Total

Hazard Area Area

Hummelstown (B) 2,488 41 1.6% 58 2.3%
Jackson (T) 2,533 10 0.4% 10 0.4%
Jefferson (T) 695 22 3.2% 22 3.2%
Londonderry (T) 5,464 690 12.6% 892 16.3%
Lower Paxton (T) 22,715 246 1.1% 265 1.2%
Lower Swatara (T) 5,204 214 4.1% 542 10.4%
Lykens (B) 1,438 578 40.2% 1,186 82.5%
Lykens (T) 2,311 120 5.2% 120 5.2%
Middle Paxton (T) 4,472 339 7.6% 468 10.5%
Middletown (B) 3,849 367 9.5% 570 14.8%
Mifflin (T) 1,318 5 0.4% 8 0.6%
Millersburg (B) 1,518 57 3.8% 166 10.9%
Paxtang (B) 900 104 11.6% 130 14.4%
Penbrook (B) 1,581 0 0.0% 0 0.0%
Pillow (B) 317 4 1.3% 5 1.6%
Reed (T) 327 68 20.8% 90 27.5%
Royalton (B) 724 125 17.3% 226 31.2%
Rush (T) 379 25 6.6% 25 6.6%
South Hanover (T) 4,275 90 2.1% 155 3.6%
Steelton (B) 2,867 229 8.0% 381 13.3%
Susquehanna (T) 12,511 390 3.1% 784 6.3%
Swatara (T) 12,223 304 2.5% 489 4.0%
Upper Paxton (T) 3,823 136 3.6% 216 5.7%
Washington (T) 2,464 34 1.4% 34 1.4%
Wayne (T) 1,460 0 0.0% 0 0.0%
West Hanover (T) 7,194 51 0.7% 68 0.9%
Wiconisco (T) 1,112 35 3.1% 55 4.9%
Williams (T) 1,093 40 3.7% 40 3.7%
Williamstown (B) 966 4 0.4% 4 0.4%
Dauphin County 156,448 6,768 4.3% 11,762 7.5%

Source: Dauphin County 2024, RS Means 2024, Federal Emergency Management Agency (FEMA) 2012

Furthermore, Hazus estimated potential damage to buildings in Dauphin County for the 1-percent annual chance
flood event. Table 4.3.7-14 summarizes these results. In total, Hazus estimates $1,575,305,064 in potential
building damage across the entire County. Hazus estimates $170,751,484, of which is residential building loss.

Table 4.3.7-14 1-Percent Annual Chance Flood Impacts on Buildings in Dauphin County.

Jurisdiction . q q
) = 2 Estimated Loss for Estlmat.ed L(.)ss for | Estimated Lo.ss for | Estimated Loss for
e . Residential Commercial All Other
(@ =G QST EL T Properties Properties Occupancies
(T) = Township p P p
Berrysburg (B) $0 $0 $0 $0
Conewago (T) $18,662 $18,662 $0 $0
Dauphin (B) $409,676 $409,676 $0 $0
Derry (T) $31,751,382 $2,082,796 $22,545,316 $7,123,270
.n: Dauphin County Hazard Mitigation Plan 4.3.7-30
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Jurisdiction . q q
s | Bt Loss or | PSS Los o | Bsiated Los o | Etinated Loss o
(€ =Cliy . AL SRS Properties Properties Occupancies
(T) = Township

East Hanover (T) $1,438,185 $944.,453 $176,016 $317,716
Elizabethville (B) $0 $0 $0 $0
Gratz (B) $203 $0 $0 $203
Halifax (B) $0 $0 $0 $0
Halifax (T) $29,545,111 $2,331,272 $21,713,555 $5,500,283
Harrisburg (C) $768,747,211 $61,020,368 $560,203,645 $147,523,198
Highspire (B) $20,267,704 $4,519,540 $11,344,636 $4.,403,527
Hummelstown (B) $4,138,958 $440,205 $2,501,785 $1,196,968
Jackson (T) $275,526 $115,765 $0 $159,761
Jefferson (T) $386,531 $173,607 $149,436 $63,488
Londonderry (T) $289,815,677 $20,268,200 $255,048,818 $14,498,659
Lower Paxton (T) $7,480,340 $6,051,062 $941,502 $487,777
Lower Swatara (T) $10,006,100 $2,562,086 $5,212,079 $2,231,935
Lykens (B) $22,552,714 $9,076,613 $7,972,938 $5,503,163
Lykens (T) $5,132,315 $1,979,614 $14,567 $3,138,133
Middle Paxton (T) $26,568,205 $19,523,874 $5,970,918 $1,073,413
Middletown (B) $85,539,408 $5,618,714 $78,086,907 $1,833,787
Mifflin (T) $774,733 $452,063 $0 $322,670
Millersburg (B) $1,722,546 $462,413 $218,494 $1,041,639
Paxtang (B) $21,451,631 $4,222.975 $14,777,513 $2,451,142
Penbrook (B) $0 $0 $0 $0
Pillow (B) $1,014,194 $1,014,194 $0 $0
Reed (T) $10,400,749 $1,019,051 $6,994,134 $2,387,564
Royalton (B) $1,656,382 $1,599,895 $56,487 $0
Rush (T) $2,672,972 $117,323 $2,523,878 $31,771
South Hanover (T) $9,170,265 $3,783,319 $4,977,954 $408,993
Steelton (B) $159,648,841 $1,777,863 $77,697,172 $80,173,806
Susquehanna (T) $34,627,800 $10,588,418 $20,470,015 $3,569,367
Swatara (T) $7,204,652 $4,070,570 $2,714,975 $419,107
Upper Paxton (T) $11,132,267 $3,431,436 $3,639,567 $4,061,264
Washington (T) $2,462,544 $248,652 $983,375 $1,230,517
Wayne (T) $0 $0 $0 $0
West Hanover (T) $1,748,194 $320,894 $448,116 $979,184
Wiconisco (T) $1,184,529 $118,343 $873,298 $192,888
Williams (T) $4,358,858 $387,569 $354,378 $3,616,912
Williamstown (B) $0 $0 $0 $0
Dauphin County $1,575,305,064 $170,751,484 $1,108,611,474 $295,942,106

Sources: Hazus v6.1; Dauphin County 2024, RS Means 2024, FEMA 2012

NFIP Statistics

In addition to total building stock modeling, individual data on flood policies, claims, repetitive loss (RL), and
severe repetitive loss (SRL) properties were analyzed.

According to data received from FEMA, there were 1,315 active NFIP policies listed in Dauphin County as of
November 29, 2023. Together, these claims total $2,311,334 in coverage. Since January 1978, there have been
5,428 total claims for NFIP policies in the county for a total of $89,223,048 in losses paid (PEMA 2023).

Tb Dauphin County Hazard Mitigation Plan

June 2025

4.3.7-31



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

According to Section 1361A of the National Flood Insurance Act (NFIA), as amended, 42 United States
Code (U.S.C.) 4102a, the definition of an SRL property is a residential property covered by an NFIP flood
insurance policy, and for which at least one of the following sets of claim payments have occurred:

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

o At least two separate payments for claims (building payments only), with the cumulative amount of
the building portion of these payments exceeding the market value of the building.

Moreover, for both above, at least two of the referenced claims must have occurred within any 10-year period
and must have been submitted separately on dates more than ten days apart. An RL property is defined by
FEMA'’s Flood Mitigation Assistance (FMA) Program as an NFIP-insured structure that incurred flood-related
damage on two occasions and for which the cost of repair equaled or exceeded 25 percent of the market value
of the structure at the time of each such flood. According to data from November 2023, Dauphin County has
792 RL and 49 SRL properties throughout the county. Table 4.3.7-15 summarizes RL properties and

Tb Dauphin County Hazard Mitigation Plan 4.3.7-32
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Table 4.3.7-16 summarizes SRL properties in Dauphin County.

Table 4.3.7-15 Total and Mitigated Repetitive Loss (RL) Properties in Dauphin Co., PA

Single-Family 2-4 Family Other
Residential
Berrysburg (B) - - - - - - - - - -
Conewago (T) - - - - = o = - - -
Dauphin (B) 6 0 1 0 - - - - 7 0
Derry (T) 7 0 1 0 - - - = 8 0
East Hanover (T) 4 0 - - - - - - 4 0
Elizabethville (B) - - - - . = = - - -
Gratz (B) - - - - - - - - - -
Halifax (B) - - - - - = = - - -
Halifax (T) 7 0 - - - - - - 7 0
Harrisburg (C) 175 80 12 8 3 0 40 4 230 92
Highspire (B) 25 0 2 0 1 0 1 0 29 0
Hummelstown (B) 3 0 - - - = 1 0 4 0
Jackson (T) - - - - - - - - - B
Jefterson (T) - - - - - o = = - -
Londonderry (T) 58 0 1 0 - - 59 0
Lower Paxton (T) 2 0 1 0 - - = = 3 0
Lower Swatara (T) 10 0 1 0 - - 1 0 12 0
Lykens (B) 11 0 1 0 - - - = 12 0
Lykens (T) - - - - - - - - - -
Middle Paxton (T) 59 0 - - - = = - 59 0
Middletown (B) 44 0 6 0 - - - - 50 0
Mifflin (T) - - - = = - - R
Millersburg (B) 4 0 - - - - - - 4 0
Paxtang (B) - - - - = o = - - -
Penbrook (B) - - - - - - - - - -
Pillow (B) - - - - o = - - -
Reed (T) 3 0 - - 1 0 4 0
Royalton (B) 17 0 - - - = = - 17 0
Rush (T) - - - - - - - - - -
South Hanover (T) 11 0 2 0 1 0 1 0 15 0
Steelton (B) 19 0 5 0 - - 4 0 28 0
Susquehanna (T) 70 0 6 0 2 0 8 0 80 0
Swatara (T) 50 0 3 0 - 2 0 55 0
Upper Paxton (T) 3 0 - - - = - - 3 0
Washington (T) - - - - - - - - - -
Wayne (T) - - - - - > = - - -
West Hanover (T) 2 0 - - - - - - 2 0
Wiconisco (T) - - - = = - - - - -
Williams (T) - - - - - - - - - -
Williamstown (B) - - - - = o = - - -
Dauphin County 589 80 41 8 8 0 59 4 697 92
Source: FEMA 2023
Note: Mit = Mitigated; “-“ no data provided
Tb Dauphin County Hazard Mitigation Plan 4.3.7-33
June 2025




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

Table 4.3.7-16 Total and Mitigated Severe Repetitive Loss (SRL) Properties in Dauphin Co., PA

Single-Family 2-4 Family Other Non-Residential Total

Residential
Total Mit Total Mit Total Mit Total Mit Total | Mit
Berrysburg (B) - - - - - - - - - -
Conewago (T) -
Dauphin (B) 1
Derry (T) 1
East Hanover (T) 1
Elizabethville (B) - - - - = = = - - -
Gratz (B) - - - - - - - - - -
Halifax (B) - - - = = - - -
Halifax (T) - -
Harrisburg (C) 2 1
Highspire (B) 0 0 - -
Hummelstown (B) 1 0
Jackson (T) - - - - - - - - - -
Jefferson (T)
Londonderry (T)
Lower Paxton (T)
Lower Swatara (T)
Lykens (B)
Lykens (T)
Middle Paxton (T)
Middletown (B)
Mifflin (T)
Millersburg (B) - - - - - - - - - -
Paxtang (B) - - - - = o o - - -
Penbrook (B) - - - - - - - - - -
Pillow (B) - - - = = = - - - -
Reed (T) - - - - - - - - - B
Royalton (B) - - = - -
Rush (T) - - - - _
South Hanover (T) 2 0 1 0 1
Steelton (B) - - - - -
Susquehanna (T) - - = o 1
Swatara (T) 2 0 - - - - 1 0
Upper Paxton (T) - - - - = o o - - -
Washington (T) - - - - - - - - - -
Wayne (T) - - - - = o o - - -
West Hanover (T) - - - - - - - - - -
Wiconisco (T) - - - - = o o - - -
Williams (T) - - - - - - - - - -
Williamstown (B) - - - - = o o - - -

Dauphin County 26 1 2 0 4 0 8 1 40 2

Source: FEMA 2023
Note: Mit = Mitigated; “-“ no data provided
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Impact on Critical Facilities

It is important to determine the critical facilities and infrastructure within the county that may be at risk of
flooding (riverine, flash/stormwater flooding, ice jam), and that may be impacted should damage occur. Critical
services during and after a flood event may not be available if facilities are directly damaged or transportation
routes to access these critical facilities are impacted. Roads that are blocked or damaged can isolate residents
and prevent access throughout the planning area to many service providers needing to get to vulnerable
populations or to make repairs. Utilities, such as overhead power, cable, and phone lines, could also be vulnerable

Tb Dauphin County Hazard Mitigation Plan 4.3.7-34
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because of damage to utility poles by standing water or the surge of water from a dam failure event. Loss of
these utilities could create additional isolation issues for the inundation zones.

Critical facility exposure to the 1-percent and 0.2-percent annual chance flood hazard event boundary was
examined, and these results are summarized for both in Table 4.3.7-17 below. Section 4.4 (Hazard Vulnerability
Summary) provides more information about the critical facilities and lifelines in Dauphin County. Of the 248
critical facilities located in the 1-percent annual chance flood event boundary, 226 are considered lifelines for
the county, and out of the 353 critical facilities located in the 0.2-percent annual chance flood event boundary,
315 are considered lifelines for the county.

Tb Dauphin County Hazard Mitigation Plan 4.3.7-35
June 2025




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

Table 4.3.7-17 Critical Facilities in the 1-Percent and 0.2 Percent Annual Chance Flood Hazard Areas in Dauphin Co., PA

Jurisdiction Total Total Number of Facilities in the 1-Percent Annual Chance Number of Facilities in the 0.2-Percent Annual
() = Eormisls Facilities | Lifeline Flood Event Hazard Area Chance Flood Event Hazard Area
(©) = City Facilities » % of Total ” % of Total
g 0, 0
(T) = Township Sl Critical | Lifelines ~ eof Tol - Critical = “oion™ | Lifelines 70 Of Totl
Facilities o Lifelines Facilities A Lifelines
Facilities Facilities
Berrysburg (B) 5 5 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Conewago (T) 13 9 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Dauphin (B) 26 24 2 7.7% 2 7.7% 10 38.5% 10 38.5%
Derry (T) 131 95 10 7.6% 10 7.6% 11 8.4% 11 8.4%
East Hanover (T) 36 28 10 27.8% 10 27.8% 10 27.8% 10 27.8%
Elizabethville (B) 12 10 1 8.3% 1 8.3% 1 8.3% 1 8.3%
Gratz (B) 9 7 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Halifax (B) 9 8 0 0.0% 0 0.0% 1 11.1% 1 11.1%
Halifax (T) 30 22 8 26.7% 8 26.7% 8 26.7% 8 26.7%
Harrisburg (C) 392 280 90 23.0% 75 19.1% 120 30.6% 99 25.3%
Highspire (B) 12 8 5 41.7% 3 25.0% 12 100.0% 8 66.7%
Hummelstown (B) 35 26 3 8.6% 3 8.6% 3 8.6% 3 8.6%
Jackson (T) 22 18 2 9.1% 2 9.1% 2 9.1% 2 9.1%
Jefferson (T) 7 6 3 42.9% 3 42.9% 3 42.9% 3 42.9%
Londonderry (T) 45 30 8 17.8% 8 17.8% 10 22.2% 10 22.2%
Lower Paxton (T) 150 80 12 8.0% 12 8.0% 12 8.0% 12 8.0%
Lower Swatara (T) 87 79 2 2.3% 2 2.3% 23 26.4% 23 26.4%
Lykens (B) 18 16 6 33.3% 6 33.3% 17 94.4% 16 88.9%
Lykens (T) 15 11 5 33.3% 4 26.7% 5 33.3% 4 26.7%
Middle Paxton (T) 33 28 5 15.2% 5 15.2% 6 18.2% 6 18.2%
Middletown (B) 47 28 3 6.4% 3 6.4% 5 10.6% 3 6.4%
Mifflin (T) 8 6 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Millersburg (B) 26 17 0 0.0% 0 0.0% 2 7.7% 2 7.7%
Paxtang (B) 11 5 45.5% 5 45.5% 5 45.5% 5 45.5%
Penbrook (B) 17 5 0 0.0% 0 0.0% 0 0.0% 0 0.0%
“ Dauphin County Hazard Mitigation Plan 4.3.7-36
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Number of Facilities in the 1-Percent Annual Chance

Number of Facilities in the 0.2-Percent Annual

(g:ll;lsg:)f:z;h Fz;l;(i)lti?iles L?f(;:::e Flood Event Hazard Area Chance Flood Event Hazard Area
C) = City Facilities 0 0
D' Townshi Srincal ot | Lifelines %0 Total | Critical | GO L L o of Toial
acilities Facilities Lifelines Facilities Facilities Lifelines
Pillow (B) 6 5 1 16.7% 1 16.7% 1 16.7% 1 16.7%
Reed (T) 6 6 5 83.3% 5 83.3% 5 83.3% 5 83.3%
Royalton (B) 11 9 1 9.1% 1 9.1% 2 18.2% 2 18.2%
Rush (T) 5 5 1 20.0% 1 20.0% 1 20.0% 1 20.0%
South Hanover (T) 24 20 6 25.0% 6 25.0% 7 29.2% 7 29.2%
Steelton (B) 31 16 5 16.1% 4 12.9% 10 32.3% 5 16.1%
Susquehanna (T) 118 73 12 10.2% 9 7.6% 16 13.6% 12 10.2%
Swatara (T) 144 106 8 5.6% 8 5.6% 10 6.9% 10 6.9%
Upper Paxton (T) 35 24 8 22.9% 8 22.9% 8 22.9% 8 22.9%
Washington (T) 31 26 8 25.8% 8 25.8% 8 25.8% 8 25.8%
Wayne (T) 8 8 6 75.0% 6 75.0% 6 75.0% 6 75.0%
West Hanover (T) 43 31 2 4.7% 2 4.7% 4 9.3% 4 9.3%
Wiconisco (T) 13 11 4 30.8% 4 30.8% 7 53.8% 7 53.8%
Williams (T) 14 12 1 7.1% 1 7.1% 1 7.1% 1 7.1%
Williamstown (B) 7 5 0 0.0% 0 0.0% 1 14.3% 1 14.3%
Dauphin County 1692 1212 248 14.7% 226 13.4% 353 20.9% 315 18.6%
Source: Dauphin County 2024, HIFLD 2020, 2023, Department of Human Services 2024, Federal Emergency Management Agency 2012
4.3.7-37
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Impact on the Economy

For impact on the economy, estimated losses from a flood event are considered. Losses include but are not
limited to general building stock damage, agricultural losses, business interruption, and impacts on tourism and
tax base within Dauphin County. Damage to general building stock can be quantified by the use of Hazus as
discussed above. Other economic components such as loss of facility use, functional downtime, and social
and economic factors are less susceptible to measurement with a high degree of certainty. In areas that are
directly flooded, renovations of commercial and industrial buildings may be necessary, disrupting associated
services.

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: (1)
finishes (drywall, insulation, etc.), (2) structural (wood, brick, etc.), and (3) foundations (concrete slab and
block, rebar, etc.). Table 4.3.7-18 summarizes the debris Hazus estimates to result from a 1-percent annual
chance flood event, which is more than 17,507 tons of debris across the County. Notably, this table lists estimated
debris generated only by riverine flooding and does not include additional potential damage and debris possibly
generated by the force of wind.

Table 4.3.7-18. Estimated Debris Created During the 1-percent Annual Chance Flood Event

Jurisdiction Estimated Debris Created During the 1-Percent Annual Chance Food Event

;lg zlé‘(;;f)ugh Finish Structure Foundation

(D) = To{wzs/zzp (tons) (tons) (D))
Berrysburg (B) 0 0 0 0
Conewago (T) 3 2 0 0
Dauphin (B) 110 41 40 29
Derry (T) 241 167 44 31
East Hanover (T) 39 23 9 7
Elizabethville (B) 1 1 0 0
Gratz (B) 6 4 1 1
Halifax (B) 4 3 1 1
Halifax (T) 447 148 183 115
Harrisburg (C) 5,599 4,269 804 525
Highspire (B) 341 282 28 32
Hummelstown (B) 296 91 119 86
Jackson (T) 20 5 9 6
Jefferson (T) 3 1 1 1
Londonderry (T) 602 169 233 200
Lower Paxton (T) 1,474 392 626 455
Lower Swatara (T) 141 75 31 35
Lykens (B) 1,101 596 246 260
Lykens (T) 370 131 136 103
Middle Paxton (T) 1,877 679 703 495
Middletown (B) 356 297 30 29
Mifflin (T) 146 34 62 49
Millersburg (B) 234 87 83 63
Paxtang (B) 660 535 76 49
Penbrook (B) 0 0 0 0
Pillow (B) 48 14 18 16
Reed (T) 78 23 32 22

Dauphin County Hazard Mitigation Plan 4.3.7-38
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Jurisdiction Estimated Debris Created During the 1-Percent Annual Chance Food Event

??) zlé(:;‘ough Finish Structure Foundation

(@) = To{vnship (tons) (tons) (tons)
Royalton (B) 137 88 20 30
Rush (T) 10 7 2 1
South Hanover (T) 706 184 290 232
Steelton (B) 159 159 0 0
Susquehanna (T) 967 818 88 61
Swatara (T) 554 430 73 51
Upper Paxton (T) 522 215 164 143
Washington (T) 50 20 17 13
Wayne (T) 2 1 1 1
West Hanover (T) 31 28 2 1
Wiconisco (T) 44 14 18 13
Williams (T) 129 61 36 31
Williamstown (B) 0 0 0 0
Dauphin County 17,507 10,094 4,225 3,188

Source: Hazus v6.1; Dauphin County 2024; FEMA 2012

Impact on the Environment

As Dauphin County and its jurisdictions evolve with changes in population and density, flood events may
increase in frequency and/or severity as land use changes, more structures are built, and impervious surfaces
expand. 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 and/or severe weather events. These flood events will
inevitably impact Dauphin County’s natural and local environment.

Furthermore, the environmental impacts of a dam failure event can include significant water quality and debris
disposal issues. Flood waters can back up sanitary sewer systems and inundate wastewater treatment plants,
causing raw sewage to contaminate residential and commercial buildings and the flooded waterway. The
contents of unsecured containers of oil, fertilizers, pesticides, and other chemicals get added to flood waters.
Hazardous materials may be released and distributed widely across the floodplain. Water supply and wastewater
treatment facilities could be offline for weeks. After the flood waters 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 these natural areas and can ultimately be disruptive to species that reside
in these natural habitats.

Future Changes that May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for future development and ensure
the establishment of appropriate mitigation, planning, and preparedness measures. Several factors are examined
in this section to assess hazard vulnerability.

Projected Development

Any areas of growth could be impacted by the flood hazard if within identified hazard areas. The tables and
hazard maps included in the jurisdictional annexes contain additional information regarding the specific areas of
development that would increase county vulnerability to flood inundation areas.
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Projected Changes in Population

Estimated population projections provided by The Center of Rural Pennsylvania indicate that Dauphin County’s
population will continue to increase into 2040, increasing the total population to approximately 296,766 persons
(The Center of Rural Pennsylvania 2021). As more people move into flood zones, an increased amount of the
population will be vulnerable to flood hazards.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by type, frequency, and intensity
of weather events. Both globally and at the local scale, climate change can alter the prevalence and severity of
extremes such as flood events. While predicting changes in flood events under a changing climate is difficult,
understanding vulnerabilities to potential changes is a critical part of estimating future climate change impacts
on human health, society, and the environment (EPA 2024).

The 2021 Pennsylvania Climate Impact Assessment indicated that Pennsylvania is very likely to undergo
increased temperatures and precipitation in the 21% century (PADEP 2021). 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 (PADEP 2021).

Next Steps

Dauphin County will work to update building and critical facility inventories to develop more precise modeling
of flood impacts in future updates.

Additional Data - Flood Hazard Maps

As mentioned earlier, each of the 40 participating jurisdictions can view their flood hazard map at the end of this
profile. With this higher level of detail, each map illustrates the location of the 1-percent and 0.2-percent annual
chance flood hazard areas (if applicable) along with the identified critical/lifeline facilities located within each
jurisdiction.
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4.3.8 Hurricane, Tropical Storm, Nor’easter

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
hurricane, tropical storm, and nor’easter hazards in Dauphin County.

4.3.8.1 Hurricanes and Tropical Storms

Hurricanes, tropical storms, and nor'easters are classified as cyclones and are any closed circulation developing
around a low-pressure center in which the winds rotate counterclockwise (in the Northern Hemisphere) and
whose diameter averages 10 to 30 miles across. Potential threats from hurricanes include powerful winds, heavy
rainfall, storm surges, coastal and inland flooding, rip currents, tornadoes, and landslides. The Atlantic hurricane
season runs from June 1 to November 30 (PEMA 2020).

Tropical cyclones are fueled by a different heat mechanism than other cyclonic windstorms, such as nor’easters
and polar lows. The characteristic that separates tropical storms from other cyclonic systems is that at any height
in the atmosphere, the center of a tropical storm will be warmer than its surroundings, a phenomenon called
warm-core storm systems (NOAA 2023). Tropical cyclones strengthen when water evaporated from the ocean
is released as the saturated air rises, resulting in condensation of water vapor in the moist air. Tropical cyclones
begin as disturbed areas of weather, often referred to as tropical waves. As the storm organizes, it is designated
as a tropical depression.

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce
strong winds of 39 to 73 mph and heavy rain. A hurricane is a tropical storm that attains hurricane status when
its wind speed reaches 74 mph or higher. Tropical systems can develop in the Atlantic between the Lesser
Antilles and the African coast or in the warm tropical waters of the Caribbean Sea and the Gulf of Mexico. These
storms can move up the Atlantic Coast of the United States, impacting the eastern seaboard, or move into the
United States through the states along the Gulf Coast, bringing wind and rain as far north as New England before
moving eastward offshore.

4.3.8.2 Location and Extent

Dauphin County is not located along the Atlantic Coast, but hurricanes and tropical storms can track inland,
bringing heavy rainfall, strong winds, and flooding. These storms are regional events that can impact very large
areas hundreds to thousands of miles across over the life of the storm. Therefore, all communities within Dauphin
County are equally subject to the impacts of hurricanes and tropical storms. Areas in Dauphin County that are
subject to flooding and wind damage are particularly vulnerable.

Tropical Storm and Hurricane Tracks

NOAA’s Historical Hurricane Tracks tool is a public interactive mapping application that displays Atlantic Basin
and East-Central Pacific Basin tropical cyclone data. This interactive tool catalogs tropical cyclones that have
occurred from 1842 to 2022 (the latest data available from the data source). Between 1842 and 2022, 37 events
classified as either a hurricane, tropical storm, tropical depression, or extra-tropical storm were tracked within
60 nautical miles of Dauphin County. Figure 4.3.8-1 displays tropical cyclone tracks for Dauphin County that
tracked 60 nautical miles between 1842 and 2022. Any events not displayed in the figure below did not track
within 60 nautical miles of the County. However, these events could have severely impacted the County with
strong winds, power outages, and other damage. Section 4.3.8.4 provides further information regarding hurricane
and tropical storm events that have impacted Dauphin County.

Dauphin County, Pennsylvania Hazard Mitigation Plan 4.3.8-1
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The National Weather Service (NWS) issues hurricane and tropical storm watches and warnings. These watches
and warnings are issued or will remain in effect after a tropical cyclone becomes post-tropical when such a storm
poses a significant threat to life and property. The NWS allows the NHC to issue advisories during the post-
tropical stage. The following are the definitions of the watches and warnings (NHC 2024):

A Hurricane/Typhoon Warning is issued when sustained winds of 74 mph or higher are expected
somewhere within the specified area in association with a tropical, subtropical, or post-tropical cyclone.
Because hurricane preparedness activities become difficult once winds reach tropical storm force, the
warning is issued 36 hours in advance of the anticipated onset of tropical-storm-force winds. The
warning can remain in effect when dangerously high water or a combination of dangerously high water
and waves continues, even though winds may be less than hurricane force.

A Hurricane Watch is issued when sustained winds of 74 mph or higher are possible within the specified
area in association with a tropical, subtropical, or post-tropical cyclone. Because hurricane preparedness
activities become difficult once winds reach tropical storm force, the hurricane watch is issued 48 hours
prior to the anticipated onset of tropical-storm-force winds.

A Tropical Storm Warning is issued when sustained winds of 39 to 73 mph are expected somewhere
within the specified area within 36 hours in association with a tropical, subtropical, or post-tropical
storm.

A Tropical Storm Watch is issued when sustained winds of 39 to 73 mph are possible within the
specified area within 48 hours in association with a tropical, subtropical, or post-tropical storm.

Figure 4.3.8-1. Tropical Systems Tracking within 100 mi of Dauphin Co. (1996-2024)

Source: (NOAA 2024)

4.3.8.3

Range of Magnitude

The extent of a hurricane or tropical storm is commonly categorized in accordance with the Saffir-Simpson
Hurricane Wind Scale, which assigns a designation of tropical storm for storms with sustained wind speeds
below 74 mph and a hurricane category rating of 1-5 based on a hurricane’s increasing sustained wind speed.
This scale estimates potential property damage. Hurricanes reaching Category 3 and higher are considered major

™
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hurricanes because of their potential for significant loss of life and damage. Tropical Storms and Category 1 and
2 storms are still dangerous and require preventative measures (NOAA 2024). Figure 4.3.8-1 presents this scale,
which is used to estimate the potential property damage and flooding expected when a hurricane makes landfall.

Figure 4.3.8-1. The Saffir-Simpson Scale

Source: NOAA, 2024; Martin, 2018

Mean Return Period

Peak wind speed projections were generated using Hazus. For the 100-year MRP event, the maximum 3-second
wind speeds range from 6.56—70.5 miles per hour (mph), characteristic of a tropical storm. For the 500-year
MRP event, the maximum 3-second gust wind speeds range from 83.3-87.4 mph, characteristic of a high-level
tropical storm or Category 1 hurricane. Hazus did not generate the hurricane track for the 100-year probabilistic
events. The associated impacts and losses from the 500-year MRP hurricane event model run are reported in the
vulnerability assessment. Figure 4.3.8-2 shows the estimated maximum 3-second gust wind speeds that can be
anticipated in the study area associated with the 500-year MRP events.
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Figure 4.3.8-2. Wind Speeds for the 500-Year Mean Return Period Event
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4.3.8.4 Past Occurrence

Between 1842 and 2021, 52 events classified as either hurricanes, tropical storms, or tropical depressions were
tracked within 60 nautical miles of Dauphin County (NOAA NCEI 2024).

FEMA Major Disasters and Emergency Declarations

Between 1954 and 2024, Dauphin County was included in 22 FEMA-declared major disasters (DR) and/or
emergency declarations (EM), and of these, ten were related to hurricanes and tropical systems. Table 4.3.8.4-1
profiles these ten declarations along with some basic event information as listed in the FEMA disaster declaration
archives. (FEMA 2024) ). The most recent was when the remnants of Hurricane Ida tracked northeast across
Tennessee and West Virginia in 2021.

Table 4.3.8.4-1. Hurricane/Tropical Storm-Related Declarations for Dauphin County, 1954 to 2024

FEMA
Declaration Declaration Date Date(s) of Incident | Incident Type Declaration Title
Number

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

DR-1298-PA September 22, 1999 ?ggtgember 6-7, Flood Tropical Depression Dennis PA
September 8-9, Severe Storms and Flooding Associated

DR-1555-PA September 19, 2004 2004 Severe Storm i Viorsesl Seprersion L rmees
September 17— Tropical

DR-1557-PA September 19, 2004 October 1, 2004 Rzrr)lresswn Tropical Depression Ivan

Hurricane Katrina, the County was

August 29—-October . impacted by assisting in the evacuation

ERLE sy [0, 201D 1, 2005 B and relocation of residents in impacted

areas along the Gulf Coast

EM-3340-PA September 8, 2011 September 3 — Flood Remnants of Tropical Storm Lee

DR-4030-PA September 12, 2011 | October 15, 2011 Tropical Storm Lee

EM-3356-PA October 29, 2012 October 26- Hurricane Hurricane Sand

DR-4099-PA January 10, 2013 November 8, 2012 Y
August 31,2021 - . .

DR-4618-PA September 10, 2021 September 5, 2021 Hurricane Remnants of Hurricane Ida

Source: (FEMA 2024)

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate
counties as disaster areas to make emergency loans to producers suffering losses in those counties and contiguous
counties. Between 2021 and 2024, Dauphin County was not included in any USDA hurricane-, tropical storm-,
or nor’easter-related agricultural disaster declarations (USDA 2024).

Previous Events

For this 2024 Hazard Mitigation Plan (HMP) update, hurricane and tropical storm events, including FEMA
disaster declarations that impacted Dauphin County between September 2021 and September 2024, are identified
in Table 4.3.8.4-2. Because documentation for these types of events is so extensive, not all sources have been
identified or researched. Therefore, Table 4.3.8.4-2 may not include all events that occurred throughout the
County. For events that have occurred prior to 2021, refer to the 2021 Dauphin County HMP.
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Table 4.3.8.4-2. Tropical Cyclone Events Impacting Dauphin County, PA from 2021 to 2024

FEMA
Date(s) of Declaration County

Event Type Event Details

Event Number Designated?

(if applicable)
The remnants of Tropical Storm Fred brought heavy
i 1 Remnapts of rain and strong thunderstorms to centrgl Pennsylvania,
2021 > Tropical N/A No as well as an EF1 tornado, all of which produced an
Storm Fred estimated $31,000 in cumulative damage to Dauphin
County property.
Post-Tropical Cyclone Ida brought heavy rain to
eastern Pennsylvania on September 1. Rainfall totals
were as high as 5 to 10 inches. The heavy rain caused
significant flash flooding, mainly in the southeastern
August 31- Remnants of part of the state. It resulted in widespread property
September 5, Hurricane DR-4618-PA Yes damage. There were several fatalities. Widespread
2021 Ida flash flooding occurred in Dauphin County, with
numerous road closures. Many creeks in the County
overflowed their banks, including Chester Creek,
Ridley Creek, Crum Creek, and Cobbs Creek. $15
million in damage was reported.
Widespread rainfall fell across Dauphin County after
Remnants of . N .
. Tropical Storm Ophelia initially made landfall in the
September Tropical ) . N .
21-24. 2023 Storm N/A No Carolinas a few days earlier. D1s51pat1ng quickly over
i Gt NC and VA, the center of Ophelia curved eastward
across the northern Chesapeake Bay region,

Sources: (FEMA 2024); (NOAA NCEI 2024)

4.3.8.5 Future Occurrence

For the 2024 HMP update, the most up-to-date data was collected to calculate the probability of future
occurrences of hurricane and tropical storm events for Dauphin County. Table 4.3.8.5-1 below are these statistics
as well as the annual average number of events and the estimated percent chance of an incident occurring each
year.

Table 4.3.8.5-1. Probability of Future Hurricane and Tropical Storm Events in Dauphin County.

Number of Occurrences Between 1996 Percent chance of occurrence in any
Hazard Type .
and 2024 given year
Tropical Depression 2 6.9%
Tropical Storm 3 10.3%
Extratropical Storms 7 24.1%
Total 12 34.5%

Source: (NOAA NCEI 2024); (FEMA 2024); (NOAA 2024)

Notes: Due to data limitations and reporting inconsistencies between various federal agencies, the NHC Historical Hurricane
Tracks (Figure 4.3.8-) database provided the bulk of storm impacts since it shows previous tracks coming within 100 miles
of the Co.

It is estimated that Dauphin County will continue to experience direct and indirect impacts of hurricanes, and
tropical storms annually that can induce secondary hazards, such as flooding, extreme wind, infrastructure
deterioration or failure, utility failures, power outages, water quality, and supply concerns, transportation delays,
accidents, and inconveniences. Therefore, the future occurrence of hurricanes and tropical storms in Dauphin
County can be characterized as possible, as defined by the Risk Factor Methodology probability criteria, as
provided in Table 4.4-1.
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4.3.8.6 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed and vulnerable in the identified hazard
area. For hurricanes and tropical storms, the entirety of Dauphin County has been identified as a hazard area.
Therefore, all assets in the County (population, structures, critical facilities, and lifelines), as described in the
county profile, are vulnerable. Potential losses associated with high-wind events were calculated for the County
for one probabilistic hurricane event: the 500-year MRP hurricane event. The following section evaluates and
estimates the potential impact of the hurricane, tropical storm, and nor’easter hazard on the County, including:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

e  Further data collection will assist in understanding this hazard over time.

Impact on Life, Health, and Safety

Overall Population

For this HMP, the entire population of Dauphin County (289,401 people) is exposed to hurricane, tropical storm,
and nor’easter events (U.S. Census Bureau 2020). Residents might be displaced or require temporary to long-
term sheltering. In addition, downed trees, damaged buildings, and debris carried by high winds can lead to
injury or loss of life. Socially vulnerable populations are most susceptible based on several factors, including
their physical and financial ability to react or respond during a hazard and the location and construction quality
of their housing. Hazus estimates that no households will be displaced and temporary shelter will not be required
as a result of the 500-year MRP event.

Socially Vulnerable Population

Factors that make populations vulnerable to hurricanes, tropical storms, and nor’easters include the physical and
financial ability to react or respond during a hazard and the location and construction quality of their housing.
Economically disadvantaged populations might lack funds to evacuate or pay for alternative sheltering, such as
a hotel. The population over the age of 65 might require extra time or outside assistance during evacuations and
are more likely to need medical attention that might not be available due to isolation during a storm event.
Section 2 (County Profile) provides statistics on these populations.

Impact on General Building Stock

It is assumed that the entire County’s general building stock is exposed to the severe storm wind hazard
($90,860,263). Building construction plays a major role in the extent of damage resulting from a severe storm
event. Due to differences in construction, residential structures are generally more susceptible to wind damage
than commercial and industrial structures. Wood and masonry buildings, in general, regardless of their
occupancy class, tend to experience more damage than concrete or steel buildings. High-rise buildings are also
very vulnerable structures. Mobile homes are the most vulnerable to damage, even if tied down, and offer little
protection to people inside.

The Hazus wind model was run to estimate potential losses to buildings. Expected building damage was
evaluated across the following wind damage categories: no damage/very minor damage, minor damage,
moderate damage, severe damage, and destruction. Table 4.3.8.6-1 summarizes the definition of the damage
categories.
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Table 4.3.8.6-1. Description of Damage Categories

Window
Door
Failures

Missile
Impacts on
Walls

Wall
Structure
Failure

Structure
Failure

Cover
Failure

Roof

Roof

Qualitative Damage Description

No Damage or Very Minor Damage
Little or no visible damage from the
outside. No broken windows or failed o
roof deck. Minimal loss of roof cover, =2% W N e e No
with no or very limited water
penetration.
Minor Damage
Maximum of one broken window, door, One
or garage door. Moderate roof cover loss ~29% and window,
that can be covered to prevent additional <1°5 o door, or No <5 impacts No No
water from entering the building. Marks =20 garage door
or dents on walls require painting or failure
patching for repair.
Moderate Damage
Major roof cover damage and moderate ~15% and > one and < 103 Typically
window breakage. Minor roof sheathing -5 000/ the larger of anels 5to 10 No No
failure. Some resulting damage to the =ue 20% & 3 p impacts
interior of a building from water.
Severe Damage .

. . . > the larger >3 Typically
Major W}IldOW damage or roof shegthmg ~50% of 20% & 3 and 10 t0 20 No No
loss. Major roof cover loss. Extensive o o .

o and <50% <25% impacts

damage to the interior from water.
Destruction Tgarasilly
Complete roof failure and/or failure of Typically o o
the wall frame. Loss of more than 50% >50% el 2K im>2a(3: s Yes Yes
of roof sheathing. P

Source: HAZUS-MH Hurricane Technical Manual

Table 4.3.8.6-2 summarizes the building value damage estimated for the 500-year MRP hurricane events.
Damage estimates are reported for the County’s probabilistic Hazus model scenarios. The data shown indicates
total losses associated with wind damage to building structure and content.

The total damage to buildings for all occupancy types across Dauphin County is estimated to be approximately
$3,614,272 for the 500-year MRP hurricane event, respectively. Most of these losses are to the residential
building category. Due to differences in building construction, residential structures are generally more
susceptible to hurricane damage than commercial and industrial structures. The damage counts include buildings
damaged at all severity levels, from minor damage to destruction. Total dollar damage reflects the overall impact
on buildings at an aggregate level. The City of Harrisburg would experience the greatest damage, losing
approximately $626,911 in a 500-year MRP event.

Table 4.3.8.6-2. Estimated Building Value Damaged by the 500-Year MRP Hurricane

Building Loss - 500-Year Mean Return Period Hurricane

Jurisdiction . = - - -

(B) = Borough Estimated Estimated Estimated Estimated Estimated

(C) = City Building Losses | Building Losses Building Building Losses Damages

(T) = Tmlmh ip All (Residential) Losses (Industrial) (All Other

Occupancies) (Commercial) Occupancies)
Berrysburg (B) $92,435 $71,785 $5,100 $2,282 $13,267
Conewago (T) $1,846,930 $1,660,753 $78,158 $5,931 $102,088
Dauphin (B) $162,878 $152,805 $5,553 $232 $4,288
Derry (T) $12,065,236 $7,355,504 $4,287,126 $54,883 $367,723
Dauphin County, Pennsylvania Hazard Mitigation Plan 4.3.8-8

™

June 2025




Section 4.3.8: Risk Assessment - Hurricane, Tropical Storm, Nor’easter

Building Loss - 500-Year Mean Return Period Hurricane
Estimated Estimated Estimated Estimated
Building Losses | Building Losses Building Building Losses
(N (Residential) Losses (Industrial)
Occupancies) (Commercial)

Jurisdiction
(B) = Borough

Estimated
Damages
(All Other
Occupancies)

(©) = City
(T) = Township

East Hanover (T) $2,242,952 $1,811,110 $305,263 $10,502 $116,078
Elizabethville (B) $247,594 $202,718 $23,072 $3,948 $17,856
Gratz (B) $193,535 $150,300 $10,679 $4,778 $27,778
Halifax (B) $169,958 $141,099 $14,924 $1,083 $12,852
Halifax (T) $1,159,889 $964,313 $98,515 $7,297 $89,765
Harrisburg (C) $11,966,492 $8,127,138 $3,137,618 $74,824 $626,911
Highspire (B) $938,617 $867,453 $56,472 $1,234 $13,458
Hummelstown (B) $1,433,941 $1,339,947 $66,885 $2,834 $24,275
Jackson (T) $564,306 $478,789 $24,604 $2.,866 $58,047
Jefterson (T) $154,096 $130,787 $6,612 $780 $15,916
Londonderry (T) $3,052,933 $2,415,765 $501,990 $1,395 $133,782
Lower Paxton (T) $15,142,246 $13,566,781 $1,372,515 $12,870 $190,079
Lower Swatara (T) $4.,656,964 $2,851,231 $1,395,583 $63,882 $346,267
Lykens (B) $246,535 $236,093 $6,107 $1,620 $2,716
Lykens (T) $556,293 $432,018 $30,696 $13,734 $79,845
Middle Paxton (T) $1,460,031 $1,369,665 $49,840 $2,085 $38.,441
Middletown (B) $2,687,789 $2,447,977 $181,884 $2,617 $55,312
Mifflin (T) $317,263 $246,387 $17,506 $7,833 $45,537
Millersburg (B) $642,802 $575,077 $39,903 $7,163 $20,659
Paxtang (B) $425,264 $378,533 $39,265 $0 $7.,466
Penbrook (B) $747,447 $690,233 $42,442 $0 $14,772
Pillow (B) $76,307 $59,260 $4,211 $1,884 $10,952
Reed (T) $105,059 $87,220 $9,225 $670 $7,944
Royalton (B) $404,394 $319,915 $66,577 $183 $17,719
Rush (T) $123,709 $116,058 $4,217 $176 $3,257
South Hanover (T) $2,737,805 $2,300,684 $57,117 $3,683 $376,321
Steelton (B) $2,075,685 $1,424,541 $328,576 $296,364 $25,705
Susquehanna (T) $8,641,269 $7,436,085 $821,431 $12,135 $371,619
Swatara (T) $7,662,292 $6,254,668 $1,183,622 $77,743 $146,258
Upper Paxton (T) $1,079,510 $938,885 $57,804 $19,053 $63,768
Washington (T) $596,796 $488,665 $55,580 $9,515 $43,035
Wayne (T) $330,681 $280,246 $15,199 $1,703 $33,534
West Hanover (T) $3,365,723 $3,028,956 $254,857 $6,273 $75,636
Wiconisco (T) $190,645 $182,570 $4,723 $1,252 $2,100
Williams (T) $157,110 $144,848 $5,486 $805 $5,971
Williamstown (B) $138,855 $128,018 $4,849 $711 $5,277
Dauphin County $90,860,263 $71,854,881 $14,671,786 $719,324 $3,614,272
(Total)

Source: Hazus v6.1; Dauphin County 2024; RS Means 2024
Notes: The Total Damages column represents the sum of damages for all occupancy classes (residential, commercial, industrial,
agricultural, educational, religious, and government) based on improvement value.
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Impact on Critical Facilities

Utility infrastructure could suffer damage from high winds associated with falling tree limbs or other debris,
resulting in the loss of power. Loss of service can impact residents and business operations alike. Interruptions
in heating or cooling utilities can affect populations such as the young and elderly, who are particularly
vulnerable to temperature-related health impacts. Loss of power can impact other public utilities, including
potable water, wastewater treatment, and communications. In addition to public water services, property owners
with private wells might not have access to potable water due to pump failure until power is restored. Lack of
power to emergency facilities, including police, fire, EMS, and hospitals, will inhibit a community’s ability to
effectively respond to an event and maintain the safety of its citizens.

Overall, all critical facilities are exposed to wind hazards. Hazus estimates the probability that critical facilities
(i.e., medical facilities, fire/EMS, police, EOC, schools, and user-defined facilities such as shelters and municipal
buildings) could sustain damage as a result of a 500-year MRP wind event. Additionally, Hazus estimates the
loss of use for each facility in several days. Due to the sensitive nature of the critical facility dataset, the
individual facility's estimated loss is not provided.

Table 4.3.8.6-3 and summarizes the percent probability that each facility type may experience damage as a result
of the 500-year MRP event.

Table 4.3.8.6-3. Estimated Impacts to Critical Facilities for the 500-Year Mean Return Period Hurricane-
Related Winds

Average Percent Probability of Sustaining Damage
500-Year Mean Return Period Hurricane

Lifeline Category Loss of Days
Minor Moderate Severe Complete
Communications 0 0.6% 0.1% <0.1% 0.0%
Energy 0 1.6% 0.3% <0.1% 0.0%
Food, Hydration, Shelter 0 1.7% 0.2% <0.1% 0.0%
Hazardous Materials 0 2.1% 0.6% 0.1% 0.0%
Health and Medical 0 0.7% <0.1% 0.0% 0.0%
Safety and Security 0 1.2% 0.1% <0.1% 0.0%
Transportation 0 0.7% 0.1% <0.1% 0.0%
Water Systems 0 1.4% 0.2% <0.1% 0.0%

Source: Hazus v6.1, Dauphin County 2024; HIFLD 2020, 2023; Department of Human Services 2024

Impact on Economy

Hurricanes and tropical storms also impact the economy, including loss of business function (e.g., tourism,
recreation), damage to inventory, relocation costs, wage loss, and rental loss due to the repair/replacement of
buildings. Hazus estimates the total economic loss associated with each storm scenario (direct building losses
and business interruption losses). Direct building losses are the estimated costs to repair or replace the damage
caused to the building. This is reported in the “Impact on General Building Stock” subsection discussed earlier.
Business interruption losses are the losses associated with the inability to operate a business because of the wind
damage sustained during the storm or the temporary living expenses for those displaced from their home because
of the event

Impacts on transportation lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-
to-day commuting and goods transport) transportation needs. Utility infrastructure (power lines, gas lines,
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electrical systems) could suffer damage, and impacts can result in the loss of power, which can impact business
operations and heating or cooling provisions to the population.

Debris management can be costly and impact the local economy. Hazus estimates the amount of debris that
might be produced as a result of the 500-year MRP wind event. Table 4.3.8.6-4 summarizes the estimated debris
by a municipality, which should be considered a lower-bound analysis. Because the estimated debris production
does not include debris generated by flooding, this is likely a conservative estimate and could be higher if
multiple impacts occur.

Table 4.3.8.6-4. Debris Production for a 500-Year Mean Return Period Hurricane-Related Winds

Estimated Debris Created During a 500-Year Mean Return Period Hurricane Wind

Jurisdiction

(B) = Borough EYENE

©) f City ‘ Brick & Wood Concrete & Steel s ) Eligible Tree Volume

(T) = Township (tons) (tons) (tons)
Berrysburg (B) 10 0 0 0
Conewago (T) 136 0 2,665 3,732
Dauphin (B) 13 0 251 226
Derry (T) 984 0 2,823 8,284
East Hanover (T) 201 0 0 0
Elizabethville (B) 20 0 0 0
Gratz (B) 20 0 0 0
Halifax (B) 14 0 0 0
Halifax (T) 95 0 0 0
Harrisburg (C) 1,124 0 1,811 14,062
Highspire (B) 72 0 169 1,501
Hummelstown (B) 97 0 252 2,212
Jackson (T) 45 0 0 0
Jefterson (T) 12 0 0 0
Londonderry (T) 271 0 4,623 8,782
Lower Paxton (T) 1,254 0 2,432 17,600
Lower Swatara (T) 500 0 2,839 8,164
Lykens (B) 12 0 0 0
Lykens (T) 59 0 0 0
Middle Paxton (T) 118 0 2,246 2,021
Middletown (B) 237 0 403 3,226
Mifflin (T) 34 0 0 0
Millersburg (B) 37 0 97 862
Paxtang (B) 35 0 39 334
Penbrook (B) 63 0 86 778
Pillow (B) 0 0 0
Reed (T) 0 0 0
Royalton (B) 36 0 613 1,164
Rush (T) 10 0 190 171
South Hanover (T) 227 0 729 2,478
Steelton (B) 223 0 364 2,199
Susquehanna (T) 683 0 1,912 11,790
Swatara (T) 689 0 2,458 13,759
Upper Paxton (T) 80 0 0 3
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Jurisdiction
(B) = Borough

(C) = City
(T) = Township

Estimated Debris Created During a 500-Year Mean Return Period Hurricane Wind
Event

Brick & Wood Concrete & Steel
(tons) (tons)

Eligible Tree Volume

Tree (tons) o)

Washington (T) 47 0 0 0
Wayne (T) 27 0 0 0
West Hanover (T) 252 0 321 1,317
Wiconisco (T) 9 0 0 0
Williams (T) 9 0 0 0
Williamstown (B) 8 0 0 0
Dauphin County 7,780 0 27,324 104,665
(Total)

Source: Hazus v6.1

Impact on the Environment

Severe wind from a tropical storm can escalate the impacts of flooding and severe winter weather. A severe
storm may carry extreme rainfall that could exacerbate flooding and could increase the intensity of snow and
blizzard events. More information about flooding and severe winter storms can be found in Section 4.3.7 and
Section 4.3.19, respectively.

The impacts of hurricane-related windstorms on the environment typically take place over a larger area. Where
these events occur, widespread, severe damage to plant species is likely. This includes uprooting or destruction
of trees and an increased threat of wildfire in areas where dead trees are not removed (PEMA 2023). Section
4.3.15 (Tornado, Windstorm) provides additional environmental impacts due to wind, and Section 4.3.8 (Flood,
Flash Flood, and Ice Jam) provides additional environmental impacts due to flooding from heavy rainfalls.

Future Growth and Development

Understanding future changes that impact vulnerability in Dauphin County can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. It is
anticipated that any new development and new residents will be exposed to hurricane and tropical storm hazards.
However, due to increased standards and codes, new development might be less vulnerable to wind-related
hazards compared to the aging building stock. The tables and hazard maps included in the jurisdictional annexes
contain additional information regarding the specific areas of development that would increase the County
vulnerability to a wind event.

Estimated population projections provided by The Center of Rural Pennsylvania indicate that Dauphin County’s
population will continue to increase into 2040, increasing the total population to approximately 296,766 persons
(The Center of Rural Pennsylvania 2021). People who move into areas with steep slopes are at greater risk of
being impacted if a landslide were to occur.

With the rise in population, additional persons will be exposed to hurricanes, tropical storms, and other
associated hazard events.

Effect of Climate Change on Vulnerability

According to the National Oceanic and Atmospheric Administration (NOAA), climate change is likely
increasing the intensity of tropical cyclones and other storms such as hurricanes (NOAA 2021). Warming of the
surface ocean from anthropogenic (human-induced) climate change is likely fueling tropical storms to be more
powerful and widespread. The destructive power of individual storms through flooding is amplified by rising
sea levels, which very likely makes a substantial contribution at the global scale from anthropogenic climate
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change. In addition, precipitation rates during storm events are projected to increase due to enhanced atmospheric
moisture associated with anthropogenic global warming.

As detailed in the recently published Fourth National Climate Assessment, annual precipitation since the
beginning of the last century has consistently increased across most of the northern and eastern United States
(NCA 2018). Over the coming century, significant increases in precipitation are expected across the northeast
region. This observed increase is expected to continue for the foreseeable future. Heavy precipitation events
have increased by 38 percent since the beginning of the century, and the new availability of climate data
introduced in the last 50 years indicates this increase may be up to 55 percent (NCA 2018). Refer to Section
4.3.7 (Flood) for a discussion related to the impact of climate change due to increases in rainfall.

An increase in storms will produce more wind events and may increase hurricane and other storm activity. With
an increased likelihood of strong winds and tornado events, all the County’s assets may experience additional
risk for losses as a result of extreme wind events.

Additional Data and Next Steps

Over time, Dauphin County may obtain additional data to support the analysis of this hazard. Data that will
support the analysis would include additional detail on past hazard events and impacts, building footprints, and
specific building information, such as details on protective features (e.g., hurricane straps).
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4.3.9 Invasive Species

This section provides a profile and vulnerability assessment for the invasive species hazard. 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: plant, fish,
invertebrate, mammal, bird, disease, or pathogen (PEMA 2020). To further assist and identify invasive species
in Pennsylvania, the U.S. Department of Agriculture (USDA) has provided a suite of Invasive Species Resources
located online at the USDA National Invasive Species Information Center. The following link provides access
to the Pennsylvania Resource List: https://www.invasivespeciesinfo.gov/us/pennsylvania.

4.3.9.1 Location and Extent

The Commonwealth of Pennsylvania hosts several invasive pathogens, insects, plants, invertebrates, fish, and
higher mammals. These species have largely been 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 Invasive
Species Council 2023). Invasive species threats are generally divided into two main subsets, as described below.

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 the infested waters; human health
and safety; or commercial, agricultural, aquaculture, or recreational activities dependent on such waters.

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.

The Pennsylvania Department of Agriculture Invasive Species Council has identified over 300 invasive plants,
insects, pathogens, and animals that have the greatest negative impact on the state (PDA Invasive Species
Council 2023). Of these threats, Dauphin County officials and municipal leaders have identified plants, insects,
and diseases that have caused, or have the potential to cause, significant damage to the county’s natural landscape
and agricultural economy through defoliation and mortality, or outcompeting for vital resources. Dauphin
County recognizes the importance of preserving natural resources, promoting native species, and maintaining
agricultural productivity for the county’s cultural heritage and economic stability. The potential financial impact
of invasive species on agriculture in Dauphin County was identified as having 1.20 percent of total state sales
(PEMA 2023).

In Pennsylvania, 18 identified insect species pose a threat to the natural environment. The insects and diseases
that have caused the most damage in terms of defoliation and mortality during recent years include the emerald
ash borer, gypsy moth, hemlock woolly adelgid, beech bark disease, and oak wilt (PDA Invasive Species Council
2023). These species also pose a threat to Dauphin County. Additionally, Dauphin County officials and
municipal leaders identified several invasive insects, diseases, and plants of particular concern, which are
discussed below.

Dauphin County officials and municipal leaders believe that the most significant are invasive pests such as the
emerald ash borer, spotted lanternfly, Eurasian wood wasp, Asian longhorned beetle, hemlock woolly adelgid,
and gypsy moth; pathogens such as Phytophthora ramorum, which causes sudden oak death; and plants like
mile-a-minute weed, Oriental bittersweet, and the Japanese angelica tree. Wavy leaf basket grass has not been
seen in the county but is expected to affect the county in the near future. The location and extent of these invasive
threats depend on the preferred habitat of the species as well as the species’ ease of movement and establishment.
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The emerald ash borer was detected in 2007 in Butler and Allegheny Counties. The emerald ash borer is an
invasive pest from Southeast Asia that kills all members of the 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 National Invasive Species Information Center 2023). As a result of the federal and state
mitigation efforts, the state lifted all quarantines in the Commonwealth in 2011, and the USDA has rescinded its
federal quarantine. Although the state’s quarantine is no longer in effect, it is still possible for the emerald ash
borer to impact Pennsylvania (PDA Invasive Species Council 2023).

The spotted lanternfly was first observed in Berks County in 2014. Since then, the pests have been found in 26
southeastern Pennsylvania counties, with an additional eight counties being added in 2021, including Dauphin
County (PA DEP 2023). To feed, the spotted lanternfly (adult and juvenile) will suck the sap from the stem and
branches from under the bark. When the spotted lanternfly is done feeding, sap will continue to ooze from the
tree and attract other insects. If the sap continues to flow, this liquid then promotes mold. All these factors will
damage a tree (USDA Animal and Plant Health Inspection Service n.d.). A recent economic impact study
estimates Pennsylvania could lose more than $324 million annually and 2,800 jobs (PA DEP 2023). 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: 1-888-4BAD-FLY (1-888-422-3359).

The Asian longhorned beetle species has not been confirmed within Pennsylvania but poses a threat to softer
hardwood trees, including maples, birch, elm, willow, ash, and poplar trees. The Asian longhorned beetle will
chew out a small area about an inch in size and lay eggs in the bark of a tree. When hatched, these larvae then
bore into the tree and will continue to eat the wood for nearly a year, creating tunnels up to half an inch in size.
After that year, the beetle will create a cocoon and emerge as an adult Asian longhorned beetle. During the larval
period, the beetle puts great strain on the feeding tree and eventually kills the tree (USDA, Forest Service, Animal
and Plant Health Insepction Service 2008).

Several invasive plants also pose a significant threat to ecosystem biodiversity and agricultural productivity
because of their ability to out-compete native species. Pennsylvania has identified 10 Class A noxious weeds as
part of the Controlled Plant and Noxious Weed Act. These plants include Palmer amaranth, water hemp, annual
oat, dodder, goatsrue, giant hogweed, hydrilla, wavyleaf basketgrass, broomrape, and kudzu (PA Agricultural
Code Title 7). Some species (e.g., Palmer amaranth and water hemp) are prolific seed producers and have
developed a potential resistance to traditional herbicides, making them challenging and expensive to manage.
Others, such as kudzu, grow rapidly and prevent slower-growing native plants from establishing (PDA Invasive
Species Council 2023).

Aquatic invasive species in Dauphin County are primarily found in the Susquehanna River and its tributaries
(SRBC 2024). These waterways provide ideal habitats for various aquatic invasive species due to their extensive
reach and connectivity. The spread of aquatic invasive species is facilitated by human activities such as boating,
fishing, and the release of aquarium species. The extent of aquatic invasive species infestation varies, with some
areas experiencing higher densities and more severe impacts than others.

The location and extent of these invasive threats depend on the preferred habitat of the species as well as the
species’ ease of movement and establishment.

4.3.9.2 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. Other invasive species can cause significant changes
in the composition of Pennsylvania’s ecosystems. Forest or crop-impacting invasive species could have a
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significant economic impact in Dauphin County because the county hosts both forest-based recreational land
and agricultural land. Other invasive species can cause widespread illness or death in humans.

Invasive species contribute to a broad range of environmental impacts. The aggressive nature of 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.

Beyond causing harm to humans, animals, and plants, there are secondary impacts of invasive species in that
they also cause harm to host species and ecosystems, particularly in the case of invasive species that attack
forests or crops. Forests prevent soil degradation and erosion, protect watersheds, stabilize slopes, and absorb
carbon dioxide emissions. The key role of forests in the hydrologic system means that if forest land is wiped out,
the effects of erosion and flooding will be amplified. Invasive species would also negatively impact the county’s
agricultural economy by increasing the cost of pest control measures and decreasing harvest yields. Overall,
invasive species reduce the productivity and profitability of agricultural land. Invasive species that affect the
health of hardwood trees can have particularly damaging secondary 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 range of magnitude for aquatic invasive species impacts in Dauphin County can be significant. Ecologically,
aquatic invasive species can lead to the displacement of native species, alteration of habitat structures, and
changes in water quality. Economically, the costs associated with managing aquatic invasive species, repairing
infrastructure, and mitigating their impacts can be substantial. The severity of these impacts depends on the
specific species involved, their population densities, and the effectiveness of management strategies in place.

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 Dauphin County and significantly destroy the county’s crops.
With the high mortality rate associated with the spotted lanternfly, crops, including grapes and apples, would be
devastated. Farms, orchards, wineries, and lumber companies could experience a $324 million loss in
Pennsylvania (PennState 2021). Such significant crop loss could cause farms to fail, resulting in the loss of jobs
and valuable income to the county. If the land is no longer agriculturally profitable, arable land may have to be
developed for residential or business use.

4.3.9.3 Past Occurrence

Invasive species have been entering Pennsylvania since the arrival of early European settlers. Dauphin County
had several confirmed detection sites for emerald ash borer from 2007-2019 (PDA n.d.). Figure 4.3.9-1 illustrates
the emerald ash borer program detections from 2007-2019. In 2022, Dauphin County faced significant challenges
from invasive species, particularly the spotted lanternfly and snakehead fish. The persisted into 2023, with the
addition of the rusty crayfish. These recurring invasions highlight the county's ongoing vulnerability to invasive
species and the need for continued monitoring and management efforts.
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Figure 4.3.9-1. Pennsylvania Confirmed Emerald Ash Borer Program Detections 2007-2019

Source: PDA, n.d.
Note: Dauphin County is indicated by a black oval.

4.3.9.4 Future Occurrence

According to the Pennsylvania Invasive Species Council (PISC), the probability of future occurrences of
invasive species threats is on the rise due to several factors. The growing volume of transported goods, increasing
technology, efficiency, and speed of transportation, and expanding international trade agreements have created
opportunities for many organisms to be transported to and establish themselves in new countries and regions.
Furthermore, climate change is contributing to the introduction of new invasive species. As maximum and
minimum seasonal temperatures change, pests can establish themselves in previously inhospitable climates. This
also gives introduced species an earlier start and increases the magnitude of their growth, potentially shifting the
dominance of ecosystems in favor of non-native species.

Dauphin County faces potential future impacts from the Northern Snakehead fish, an invasive species that has
already been detected in the lower Susquehanna River. The Pennsylvania Fish and Boat Commission (PFBC)
has documented the reproduction of Northern Snakeheads in the river, raising concerns about their spread and
impact on local ecosystems. These fish are known for their voracious predation, which can lead to declines in
important sport fisheries, such as bass and panfish, and may hinder recovery efforts for species of conservation
concern like American Shad and Chesapeake Logperch (Commonwealth of Pennsylvania 2023).
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Given the established presence of Northern Snakeheads, there is a significant risk of further invasion into
Dauphin County's waterways. The PFBC has been conducting surveillance monitoring since May 2020,
following the passage of 21 fish through the Conowingo Dam during fish lift operations. This ongoing
monitoring is crucial for the early detection and management of the species (Commonwealth of Pennsylvania
2023).

The potential future impacts include disruption of the aquatic food web, competition with native species, and
economic consequences for local fisheries. To mitigate these risks, it is essential to continue and expand
monitoring efforts, promote public awareness, and implement control measures to prevent the spread of Northern
Snakeheads. Anglers are encouraged to report and properly dispose of any Northern Snakeheads caught to help
manage their population and protect the local ecosystem.

To combat the increase in future occurrences, the Pennsylvania Invasive Species Council (PISC), a collaboration
of state agencies, public organizations, and federal agencies, released the Invasive Species Management Plan in
May 2009, which was revised in 2016 (PISC 2016). This plan outlines the Commonwealth’s goals for managing
the spread of non-native invasive species and creates a framework for responding to threats through research,
action, and public outreach and communication. More information on the Species Management Plan can be
found online at PISC's website, https://www.pa.gov/agencies/pda/about-pda/boards-commissions/governors-
invasive-species-council.html. It is reasonable to assume that current threats will continue to directly impact or
threaten Dauphin County.

The Pennsylvania Department of Agricultural Entomology Programs regularly conducts surveys to monitor,
control, and mitigate invasive species. Based on historical documentation, increased incidences of infestation
throughout Pennsylvania, and the overall impact of changing climate trends, it is estimated that Dauphin County
and all its jurisdictions will continue to experience the impacts of invasive species that may induce secondary
hazards and health threats to the County population if they are not prevented, controlled, or eradicated
effectively.

The future occurrence of invasive species is considered highly likely, as defined by the Risk Factor Methodology
probability criteria (further discussed in Section 4.4).

4.3.9.5 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the area identified.
Dauphin County’s exact vulnerability will depend on the invasive species in question. In general, though, the
University of Arizona and the National Invasive Species Information Center have identified the following
characteristics of areas that are more likely to be invaded by invasive species (NISIC n.d.):

o Lack of natural predators or diseases that kept the species under control in its native environment
e Present vacant ecological niches that can be exploited by non-native species

e Lack of species diversity

e Lack of a multi-tiered canopy (in the case of invasive plants)

o Disturbed by fire, construction, or agriculture before invasion.

The following sections discuss the potential impact of the invasive species hazard on Dauphin County, including:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

e Further data collection will assist in understanding this hazard over time.
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Impact on Life, Health, and Safety

The entire population of Dauphin County is vulnerable to invasive species to some extent, but direct impacts on
life, health, and safety are minor. Indirect impacts, such as the spread of disease by invasive species, are possible.

Impact on General Building Stock

No structures are anticipated to be directly affected by infestation or 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.

Impact on 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 similar issues that the general building stock
may experience. 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.

Impact on the Economy

Impacts of infestation and invasive species on the economy and estimated dollar losses are difficult to measure
and quantify. Costs associated with activities and programs implemented to conduct surveillance and address a
variety of infestations within Dauphin County have not been quantified in the available documentation.

Although the economic impact has not been quantified for Dauphin County, statewide agricultural losses because
of invasive species were estimated at $7.8 billion (PEMA 2023). The potential financial impact of invasive
species on agriculture in Dauphin County was identified as having 1.20 percent of the state's total sales (PEMA
2023).

Future Growth and Development

As discussed in Section 2, areas targeted for future growth and development have been identified across Dauphin
County. Any areas of growth could be impacted by the infestation hazard because the entire planning area is
exposed and vulnerable.

Additional Data and Next Steps

Any additional information regarding localized concerns and past impacts will be collected and analyzed. These
data will be developed to support future revisions to the plan. Future mitigation efforts could include partnering
and collaborating with existing Commonwealth of Pennsylvania organizations, and through local efforts.
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4.3.10 Landslide

This section provides a profile and vulnerability assessment of the landslide hazard in Dauphin County.
According to the U.S. Geological Survey (USGS), the term landslide includes a wide range of ground movement,
such as rock falls, deep failure of slopes, and shallow debris flows (USGS n.d.) . Landslides are classified by the
type of material involved and the type of movement. In addition, they are classified by the rate of movement and
the water content of the material. Movement rates range from inches over many years to many feet per second
(USGS n.d.).

Landslides can be caused by a variety of factors, including earthquakes, storms, fire, and human modification of
land. In a landslide, masses of rock, earth, or debris move down a slope. Landslides can be caused by a variety
of factors, including earthquakes, storms, fire, and human modification of land. Areas that are generally prone
to landslide hazards include previous landslide areas, areas on or at the base of slopes, the base of drainage
hollows, developed hillsides with leach field septic systems, and areas recently burned by forest and brush fires
(PEMA 2020). Human activities that contribute to slope failure include altering the natural slope gradient,
increasing soil water content, and removing vegetation cover.

Landslide Types

The most common types of landslides are described as follows and are illustrated in Figure 4.3.10-1.

A. Rotational slides—Slides in which the surface of rupture is curved upward, and the slide movement
rotates parallel to the ground surface.

B. Translational slides—Slides in which the mass moves along a roughly flat surface with little rotation.

C. Block slide - A translational slide in which the moving mass consists of a single unit or a few closely
related units that move downslope as a relatively coherent mass.

D. Falls—Abrupt movements of geologic materials, such as rocks and boulders, that become detached
from steep slopes or cliffs. Falls are strongly influenced by gravity, weathering, and the presence of
water in a mineral’s pores.

E. Topples—Slides involving the forward rotation of a unit about some point under the actions of gravity
and forces exerted by surrounding objects or by fluids in cracks.

F. Debris flows—Rapid mass movements in which loose soil, rock, organic matter, air, and water mobilize
as a slurry that flows downslope. Commonly caused by intense surface water flow due to heavy rain or
rapid snowmelt that erodes loose soil or rock on steep slopes.

a. Post-Wildfire Debris Flows—Debris flows resulting from post-fire conditions, where burned
soil surfaces enhance rainfall runoff that concentrates and picks up debris as it moves.

G. Debris avalanches—Debris flows that travel faster than about 10 miles per hour (mph). Speeds over
20 mph are not uncommon, and speeds over 100 mph, although rare, can occur. The slurry can travel
miles from its source, growing as it descends, picking up trees, boulders, cars, and anything else in its
path.

H. Earthflows—Landslides with an “hourglass” shape. The slope material liquefies and runs out, forming
a bowl or depression at the head.

a. Mudflow — This is an earthflow consisting of material that is wet enough to flow rapidly and
contains at least 50 percent sand, silt, and clay-sized particles. This is sometimes referred to as
“mudslides”.

I.  Creep—Slow, steady, downward movements of slope-forming soil or rock. Creep is indicated by
curved tree trunks, bent fences or retaining walls, tilted poles or fences, and small soil ripples or ridges.
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J. Lateral Spreads—Slides on very gentle slopes or flat terrain caused by liquefaction, the process
whereby saturated, loose sediments are transformed from a solid into a liquefied state. The failure
starts suddenly in a small area and spreads rapidly.

Figure 4.3.10-1. Major Types of Landslides

Source: (USGS 2004)
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4.3.10.1 Location and Extent

The entire country experiences landslides, with 36 states having moderate to highly severe landslide hazards.
The expansion of urban and recreational developments into hillside areas exposes more people to the threat of
landslides each year.

Rock falls and other slope failures occur in areas of Pennsylvania with moderate to steep slopes; however, most
of Pennsylvania has areas susceptible to landslides. The southwestern area of Pennsylvania has the highest
concentration of landslides (DCNR n.d.). According to the Pennsylvania Department of Conservation and
Natural Resources (DCNR), most major and minor highways have sections cut in rock or soil that can lead to
slope failure. Steep mountain slopes across Pennsylvania have experienced debris avalanches associated with
extreme rainfall or rain-on-snow events. Additionally, urban and rural land development is increasing the number
of landslide occurrences. Major highway construction with large excavations and fills creates the potential for
landslides (DCNR n.d.).

To determine the extent of a landslide hazard, the affected areas need to be identified, and the probability of the
landslide occurring within some time period needs to be assessed. Natural variables that contribute to the overall
extent of potential landslide activity in any particular area include soil properties, topographic position and slope,
and historical incidence. Predicting a landslide is difficult, even under ideal conditions and with reliable
information. As a result, the landslide hazard is often represented by landslide incidence and/or susceptibility,
as defined below (Radbruch-Hall, et al. n.d.):

e Landslide incidence is the number of landslides that have occurred in a given geographic area. High
incidence means greater than 15 percent of a given area has been involved in a landslide; medium
incidence means that 1.5 to 15 percent of an area has been involved, and low incidence means that less
than 1.5 percent of an area has been involved.

e Landslide susceptibility is defined as the probable degree of response of geologic formations to natural
or artificial cutting, loading of slopes, or unusually high precipitation. It can be assumed that unusually
high precipitation or changes in existing conditions can initiate landslide movement in areas where rocks
and soils have experienced numerous landslides in the past. Landslide susceptibility depends on the
slope angle and the geologic material underlying the slope. Landslide susceptibility only identifies areas
potentially affected and does not imply a time frame when a landslide might occur. High, medium, and
low susceptibility are delimited by the same percentages used for classifying the incidence of
landsliding.

Figure 4.3.10-2 shows the landslide-susceptible areas across the Commonwealth. Most of Dauphin County is
noted as having a low to moderate incidence and high susceptibility to landslides.
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Figure 4.3.10-2. Areas of Pennsylvania Susceptible to Landslides

Source: PEMA 2023
Note: The black circle indicates the approximate location of Dauphin County.

For this planning effort, any area with a slope greater than 25 percent is considered a hazard area. Dauphin
County has a considerable amount of steep slope area. Figure 4.3.10-3 shows that steep slope occurs primarily
in the central and northern parts of the county.
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Figure 4.3.10-3. Landslide Hazard Area in Dauphin County
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4.3.10.2 Range of Magnitude

Landslides have the potential to damage transportation routes, utilities, and buildings. They can also create travel
delays and other side effects. Fortunately, deaths and injuries caused by landslides are rare in the Commonwealth
of Pennsylvania, and most landslides in the Commonwealth are moderate to slow-moving, damaging objects
rather than people. Almost all of the known deaths caused by landslides have occurred when rock falls or other
slides along highways have involved vehicles. Storm-induced debris flows are another type of landslide likely
to cause death and injuries. As residential and recreational development increases on and near steep mountain
slopes, the hazards from these events will also increase (PEMA 2017).

According to DCNR, the Pennsylvania Department of Transportation (PennDOT) and large municipalities incur
substantial costs because of landslide damage and from extra construction costs for new roads in known
landslide-prone areas. One PennDOT estimate in 1991 showed an average of $10 million per year in landslide
repair contracts across the Commonwealth and a similar amount in mitigation costs for grading projects (DCNR
n.d.)

The impact of landslides on the environment depends on the size and specific location of the event. In general,
impacts include (PEMA 2023):

o  Changes to topography.
e Damage or destruction of vegetation.
e Potential diversion or blockage of water in the vicinity of streams, rivers, etc.

o Increased sediment runoff both during and after the event.

4.3.10.3 Past Occurrence

Outside of impacts to important transportation routes, landslide history is not documented as completely (if at
all) as other hazards, primarily because landslides are not always seen. Therefore, historical landslide
occurrences in Dauphin County are not well known.

FEMA Major Disasters and Emergency Declarations

Between 1954 and 2024, Dauphin County was included in one major disaster (DR) or emergency (EM)
declaration for landslide-related events (FEMA 2024). This declaration is listed in Table 4.3.10-1

Table 4.3.10-1. FEMA Declarations for Landslide Events in Dauphin County (1954 to 2024)

FEMA Declaration
Number

Date(s) of Event Event Type

DR-1649 June 23-July 10, 2006 Severe Storms, Flooding, and Mudslides

Source: (FEMA 2024)

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate
counties as disaster areas to make emergency loans to producers suffering losses in those counties and contiguous
counties. Between 2021 and 2024, Dauphin County was not included in any USDA landslide-related agricultural
disaster declarations (USDA 2024).

Dauphin County, Pennsylvania Hazard Mitigation Plan 4.3.10-6
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Municipal-Level Emergency Declarations

From 2021 to 2024, Dauphin County has not issued any municipal-level emergency declarations related to
landslide incidents.

Previous Events

For this 2025 HMP update, there have been no known landslide events that have impacted Dauphin County
between September 2021 and September 2024 (NOAA-NCEI 2024). For events that have occurred before 2021,
refer to the 2021 Dauphin County HMP.

4.3.10.4 Future Occurrence

Dauphin County is noted to have a low to moderate incidence and high susceptibility to landslides. Based on
risk factors and historical data, it is unlikely that landslides will occur frequently in the future. However, the
severity of landslides can vary depending on the type and location of the event. Landslide probabilities are largely
a function of surface geology but are also influenced by weather and human activities.

Intense development in steeply sloped areas, if mismanaged, could increase the frequency of landslide
occurrences. Periods of intense rain or snowmelt can also elevate the risk of landslides. Building and road
construction are contributing factors, as they can undermine or steepen otherwise stable soil. Increased
deforestation and soil disturbances caused by the development of sloped areas further increase these risks. As
timbering and development of sloped land continue, the risk of significant landslides increases.

According to FEMA’s National Risk Index, the probability of future landslide occurrences in Dauphin County
is relatively moderate, with a score of 82.2 (FEMA NRI 2024). Based on available historical data, the future
occurrence of landslides is considered to be possible as defined by the Risk Factor Methodology probability
criteria (refer to Section 4.4).

4.3.10.5 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed and/or vulnerable to the identified
hazard. Because of the lack of spatially delineated landslide hazard areas in the County, a spatial analysis
referenced areas with slopes greater than 25 percent to delineate the landslide hazard area. Slope degrees greater
than 25 percent are categorized as the most at-risk slopes in the study. The following sections evaluate and
estimate the potential impact of landslides in Dauphin County, presenting:

e Impact on (1) life, health, and safety; (2) general building stock; (3) critical facilities; (4) economy; (5)
environment; and (6) future growth and development.

e Effects of climate change on vulnerability.

o  Further data collection will assist in understanding this hazard over time.

Impact on Life, Health, and Safety

Generally, a landslide event would be an isolated incident and impact the populations within the immediate area
of the incident. Specifically, the populations located downslope of the landslide hazard areas are particularly
vulnerable to this hazard. In addition to causing damage to residential buildings and displacing residents,
landslide events can block off or damage major roadways and inhibit travel for emergency responders or
populations trying to evacuate the area.

Table 4.3.10-2 summarizes the population located in the landslide-susceptible hazard area or areas where slopes
have degree angles greater than 25 percent. Swatara Township has the greatest number of persons located in the
landslide-susceptible hazard area, with 816 people, or 2.9 percent of its total population. The Borough of
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Dauphin has the greatest percentage of its population located in the landslide-susceptible hazard area (15.3
percent of its total population).

Table 4.3.10-2. Estimated Dauphin County Population Vulnerable to the Landslide Hazard Area

Total Population Population in Steep Slopes Over 25 Percent

Jurisdiction (2020 Decennial) Number of Persons % of Jurisdiction Total
Berrysburg (B) 326 0 0.0%
Conewago (T) 2,952 13 0.4%
Dauphin (B) 795 122 15.3%
Derry (T) 24,715 171 0.7%
East Hanover (T) 6,019 59 1.0%
Elizabethville (B) 1,357 0 0.0%
Gratz (B) 743 0 0.0%
Halifax (B) 796 9 1.1%
Halifax (T) 3,349 109 3.3%
Harrisburg (C) 50,099 72 0.1%
Highspire (B) 2,741 0 0.0%
Hummelstown (B) 4,544 64 1.4%
Jackson (T) 1,827 53 2.9%
Jefferson (T) 360 31 8.6%
Londonderry (T) 4,899 28 0.6%
Lower Paxton (T) 53,501 585 1.1%
Lower Swatara (T) 9,531 19 0.2%
Lykens (B) 1,873 0 0.0%
Lykens (T) 1,559 46 3.0%
Middle Paxton (T) 5,048 203 4.0%
Middletown (B) 9,533 0 0.0%
Mifflin (T) 816 17 2.1%
Millersburg (B) 2,545 0 0.0%
Paxtang (B) 1,648 0 0.0%
Penbrook (B) 3,274 0 0.0%
Pillow (B) 292 1 0.3%
Reed (T) 230 14 6.1%
Royalton (B) 1,138 0 0.0%
Rush (T) 228 1 0.4%
South Hanover (T) 7,209 351 4.9%
Steelton (B) 6,263 564 9.0%
Susquehanna (T) 26,736 340 1.3%
Swatara (T) 27,824 816 2.9%
Upper Paxton (T) 4,010 78 1.9%
Washington (T) 2,129 23 1.1%
Wayne (T) 1,266 18 1.4%
West Hanover (T) 10,697 113 1.1%
Wiconisco (T) 1,159 18 1.6%
Williams (T) 1,067 38 3.6%
Williamstown (B) 1,303 0 0.0%
Dauphin County (Total) 286,401 3,976 1.4%

Sources: U.S. Census Bureau 2020; Dauphin County OEM 2024
Note: Population results have been rounded down. (B)=Borough, (C)=City, (T)=Township
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Impact on Socially Vulnerable Populations

Socially vulnerable populations (e.g., the elderly and low-income populations) are particularly vulnerable to a
landslide event. In Dauphin County, there are approximately 707 persons over 65, and 1.1 percent of the
population is living below the poverty level, located in the landslide-susceptible hazard area or areas where
slopes have degree angles greater than 25 percent (US Census Bureau 2020). Swatara Township has the greatest
elderly population (130 people) exposed, and the Borough of Steelton has the greatest low-income population
exposed (133 people). Economically disadvantaged populations are more vulnerable because they may be unable
to evacuate their homes due to a lack of transportation, lack of a safe place to which to evacuate, or lack of
financial resources (e.g., cannot afford temporary lodging). The population over the age of 65 is more vulnerable
because they are more likely to seek or need medical attention, which may not be available because of isolation
during an emergency; they may also have more difficulty evacuating. Special consideration should be taken
when planning for disaster preparation, response, and recovery for these vulnerable groups. Table 4.3.10-3 shows
the estimated number of vulnerable persons located in the landslide-susceptible hazard area or areas where slopes
have degree angles greater than 25 percent by jurisdiction.

Table 4.3.10-3. Estimated Number of Vulnerable Persons Located in the Steep Slopes over 25-Percent

Estimated Number of Vulnerable Persons Located in Steep Slopes Over 25 Percent

Jurisdiction Persons Percent Persons Percent Ngn-Elr:iglish Percent Persons with Percent Pel:sons Percent

Over 65 of Total Under 5 of Total l]’):lf‘so:sg of Total a Disability of Total Pmlflelr ty of Total
Berrysburg (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Conewago (T) 2 0.4% 1 0.4% 0 0.0% 1 0.4% 0 0.0%
Dauphin (B) 28 14.9% 9 15.0% 0 0.0% 18 15.0% 18 15.1%
Derry (T) 31 0.7% 6 0.6% 1 0.5% 16 0.7% 14 0.7%
East Hanover (T) 11 1.0% 1 0.5% 0 0.0% 6 0.9% 2 0.8%
Elizabethville (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Gratz (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Halifax (B) 1 0.8% 0 0.0% 0 0.0% 1 0.6% 1 0.6%
Halifax (T) 27 3.2% 8 3.0% 0 0.0% 15 3.1% 10 3.2%
Harrisburg (C) 8 0.1% 6 0.1% 6 0.1% 12 0.1% 20 0.1%
Highspire (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Hummelstown (B) 9 1.3% 4 1.4% 0 0.0% 7 1.4% 7 1.3%
Jackson (T) 11 2.7% 1 1.6% 0 0.0% 5 2.8% 7 2.8%
Jefferson (T) 7 8.6% 1 5.0% 0 0.0% 3 7.5% 0 0.0%
Londonderry (T) 6 0.6% 2 0.4% 0 0.0% 2 0.4% 1 0.4%
Lower Paxton (T) 109 1.1% 33 1.1% 18 1.0% 58 1.1% 36 1.1%
Lower Swatara (T) 4 0.2% 1 0.2% 0 0.0% 2 0.2% 1 0.1%
Lykens (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Lykens (T) 5 2.7% 5 2.8% 1 1.6% 3 2.4% 5 2.9%
Middle Paxton (T) 59 4.0% 10 3.7% 1 2.2% 40 4.0% 8 3.8%
Middletown (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Mifflin (T) 2 1.8% 1 1.3% 0 0.0% 1 1.4% 4 1.7%
Millersburg (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Paxtang (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Penbrook (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pillow (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Reed (T) 4 5.9% 0 0.0% 0 0.0% 2 4.4% 1 5.0%
Royalton (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Rush (T) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
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Estimated Number of Vulnerable Persons Located in Steep Slopes Over 25 Percent
Non-English

Persons

Jurisdiction Persons Percent Persons Percent Speaki Percent Persons with Percent Percent
Over 65 | of Total | Under5 | of Total lfea M2 of Total | aDisability of Total M ofTotal
ersons Poverty

South Hanover (T) 52 4.9% 28 4.7% 0 0.0% 22 4.8% 14 4.7%
Steelton (B) 65 9.0% 34 8.8% 16 8.8% 133 9.0% 115 9.0%
Susquehanna (T) 71 1.3% 19 1.3% 10 1.2% 42 1.3% 28 1.2%
Swatara (T) 130 2.9% 35 2.9% 28 2.9% 91 2.9% 61 2.9%
Upper Paxton (T) 20 1.9% 3 1.5% 0 0.0% 12 1.9% 12 1.9%
Washington (T) 5 1.1% 0 0.0% 0 0.0% 2 0.7% 2 0.8%
Wayne (T) 2 1.4% 1 1.4% 0 0.0% 1 0.8% 0 0.0%
West Hanover (T) 29 1.1% 4 0.9% 0 0.0% 10 1.0% 3 1.0%
Wiconisco (T) 3 1.4% 0 0.0% 0 0.0% 2 1.2% 2 1.4%
Williams (T) 6 3.1% 1 2.9% 0 0.0% 7 3.2% 6 3.5%
Williamstown (B) 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Dauphin Co.

. (@otah
Source: US Census Bureau, American Community Survey 2018-2022; Dauphin County OEM 2024
Note: Population results have been rounded down. (B)=Borough, (C)=City, (T)=Township

Impact on General Building Stock

In general, the built environment located in the landslide-susceptibility area and the population, structures, and
infrastructure located downslope are vulnerable to this hazard. Landslides also have the potential to destabilize
the foundation of structures, which may result in monetary losses to businesses and residents. There are 2,455
buildings with a replacement cost value of $1,174,571,398 located in the landslide hazard area Countywide (1.0
percent of the total replacement cost value of the County). Swatara Township has the greatest number of
buildings and estimated replacement cost value located in the landslide-susceptible hazard area, with 357
buildings totaling $259,414,815 in replacement cost value. Table 4.3.10-4 summarizes the exposed building
stock located in the landslide-susceptibility area throughout the County by jurisdiction. Table 4.3.10-4 shows
the number of buildings in the landslide-susceptibility area by general occupancy class.

Table 4.3.10-4. Estimated General Building Stock Exposure to the Landslide Hazard Area

Jurisdiction Total Buildings Buildings in Steep Slopes Over 25 Percent
Jurisdiction % of % of
Jurisdiction Jurisdiction

Total Total

Berrysburg (B) 384 $155,707,892 0 0.0% $0 0.0%
Conewago (T) 2,726 $1,408,072,267 13 0.5% $3,845,988 0.3%
Dauphin (B) 499 $178,594,344 74 14.8% $23,765,381 13.3%
Derry (T) 12,189 $16,562,878,409 83 0.7% $54,292,393 0.3%
East Hanover (T) 5,424 $3,271,020,667 40 0.7% $11,076,130 0.3%
Elizabethville (B) 1,022 $466,950,677 0 0.0% $0 0.0%
Gratz (B) 804 $536,197,947 2 0.2% $615,935 0.1%
Halifax (B) 529 $218,291,193 12 2.3% $6,170,806 2.8%
Halifax (T) 3,714 $1,874,093,634 130 3.5% $37,549,498 2.0%
Harrisburg (C) 19,455 $18,628,047,035 30 0.2% $20,289,303 0.1%
Highspire (B) 1,481 $664,880,756 0 0.0% $0 0.0%
Hummelstown (B) 2,488 $1,268,535,294 32 1.3% $13,678,181 1.1%
Jackson (T) 2,533 $963,807,247 83 3.3% $25,756,529 2.7%
Jefferson (T) 695 $279,826,276 43 6.2% $8,215,487 2.9%

Dauphin County, Pennsylvania Hazard Mitigation Plan 4.3.10-10

-It June 2025



Section 4.3.10: Risk Assessment - Landslide

Jurisdiction Total Buildings Buildings in Steep Slopes Over 25 Percent
Jurisdiction % of %0 of
Jurisdiction Jurisdiction

Total Total

Londonderry (T) 5,464 $3,122,384,091 19 0.3% $7,226,325 0.2%
Lower Paxton (T) 22,715 $16,760,123,401 257 1.1% $164,960,515 1.0%
Lower Swatara (T) 5,204 $7,181,289,637 17 0.3% $9,068,629 0.1%
Lykens (B) 1,438 $620,374,667 1 0.1% $605,424 0.1%
Lykens (T) 2,311 $1,144,139,161 66 2.9% $22,025,759 1.9%
Middle Paxton (T) 4,472 $1,679,813,405 183 4.1% $59,395,698 3.5%
Middletown (B) 3,849 $2,433,657,717 0 0.0% $0 0.0%
Mifflin (T) 1,318 $762,373,861 20 1.5% $4,301,559 0.6%
Millersburg (B) 1,518 $913,497,912 1 0.1% $65,362 <0.1%
Paxtang (B) 900 $476,331,717 0 0.0% $0 0.0%
Penbrook (B) 1,581 $698,112,706 0 0.0% $0 0.0%
Pillow (B) 317 $115,637,971 7 2.2% $3,207,513 2.8%
Reed (T) 327 $147,861,272 19 5.8% $4,565,176 3.1%
Royalton (B) 724 $253,576,998 0 0.0% $0 0.0%
Rush (T) 379 $88,377,859 2 0.5% $583,944 0.7%
South Hanover (T) 4,275 $2,386,303,219 198 4.6% $62,432,510 2.6%
Steelton (B) 2,867 $2,584,768,828 248 8.7% $104,156,797 4.0%
Susquehanna (T) 12,511 $10,167,577,726 191 1.5% $138,159,263 1.4%
Swatara (T) 12,223 $10,172,987,131 357 2.9% $259,414,815 2.6%
Upper Paxton (T) 3,823 $1,780,080,745 76 2.0% $20,069,656 1.1%
Washington (T) 2,464 $1,345,985,248 54 2.2% $32,386,152 2.4%
Wayne (T) 1,460 $480,646,769 24 1.6% $6,591,276 1.4%
West Hanover (T) 7,194 $3.,876,826,721 72 1.0% $19,419,811 0.5%
Wiconisco (T) 1,112 $351,954,145 53 4.8% $38,257,043 10.9%
Williams (T) 1,093 $493,719,539 48 4.4% $12,422,542 2.5%
Williamstown (B) 966 $399,114,521 0 0.0% $0 0.0%

Dauphin County (Total) 156,448 $116,914,420,604 2,455 1.6% $1,174,571,398

Sources: RS Means 2024, Dauphin County 2024; Dauphin County OEM 2024
Notes: RCV = Replacement Cost Value ; (B)=Borough, (C)=City, (T)=Township

Table 4.3.10-5. Buildings in Steep Slopes Over 25 Percent by General Occupancy Class

Buildings in Steep Slopes Over 25 Percent by General Occupancy Class

. e . Government,
Jurisdiction Religion
Residential Commercial Industrial ~eliglon,
Agriculture, and
Education
Berrysburg (B) 0 0 0
Conewago (T) 8 3 0 2
Dauphin (B) 65 8 0 1
Derry (T) 67 8 0 8
East Hanover (T) 33 4 0 3
Elizabethville (B) 0 0 0 0
Gratz (B) 0 0 2
Halifax (B) 5 7 0 0
Halifax (T) 72 22 2 34
Harrisburg (C) 24 6 0 0
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Buildings in Steep Slopes Over 25 Percent by General Occupancy Class

Jurisdiction G(;;:elli'lglir(r)nsnt,
Residential Commercial Industrial Agwicul ture,’an d
Education
Highspire (B) 0 0 0 0
Hummelstown (B) 30 1 0 1
Jackson (T) 44 11 0 28
Jefferson (T) 33 5 0 5
Londonderry (T) 18 0 0
Lower Paxton (T) 211 35 1 10
Lower Swatara (T) 7 7 3 0
Lykens (B) 0 1 0 0
Lykens (T) 32 6 0 28
Middle Paxton (T) 140 29 0 14
Middletown (B) 0 0 0 0
Mifflin (T) 12 1 0 7
Millersburg (B) 0 1 0 0
Paxtang (B) 0 0 0 0
Penbrook (B) 0 0 0 0
Pillow (B) 1 4 0 2
Reed (T) 12 2 0 5
Royalton (B) 0 0 0 0
Rush (T) 2 0 0 0
South Hanover (T) 167 18 0 13
Steelton (B) 211 23 0 14
Susquehanna (T) 137 38 0 16
Swatara (T) 298 49 2 8
Upper Paxton (T) 50 17 0 9
Washington (T) 16 26 7 5
Wayne (T) 14 1 0 9
West Hanover (T) 60 4 1 7
Wiconisco (T) 14 22 2 15
Williams (T) 28 3 0 17
Williamstown (B) 0 0 0 0
Dauphin County (Total) 1,811 363 18 263

Source: Dauphin County 2024, Dauphin County OEM 2024
Note: (B)=Borough, (C)=City, (T)=Township

Impact on Critical Facilities

Landslides can also impact the critical facilities in Dauphin County. There are 48 critical facilities located in the
identified landslide hazard area, with Safety and Security having the most (17 facilities). See Table 4.3.10-6 for
all facilities by lifeline category exposed to the landslide hazard area in the County.
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Table 4.3.10-6. Number of Critical Facilities and Lifeline Facilities Located in the Steep Slope (>25 Percent) Landslide Hazard Area

Total Facilities in Landslide

Number of Facilities in Steep Slopes Over 25-Percent Hazard Area, by Lifeline Category Hazard Area

Jurisdiction .
LR Hazardous Eealt Safety & Water it % of Jurisdiction

Communications Hydration, " & &
Shelter Materials Medical Security

Transportation Critical Count

Systems Facilities Total

Berrysburg (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Conewago (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Dauphin (B) 0 0 0 0 0 4 0 0 0 4 15.4%
Derry (T) 0 0 0 0 0 1 0 1 0 2 1.5%
East Hanover (T) 0 0 0 0 0 0 1 0 0 1 2.8%
Elizabethville (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Gratz (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Halifax (B) 0 0 0 0 0 0 0 0 1 1 11.1%
Halifax (T) 1 0 0 1 0 0 1 1 0 4 13.3%
Harrisburg (C) 0 0 0 0 0 0 0 0 0 0 0.0%
Highspire (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Hummelstown (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Jackson (T) 0 0 0 0 0 4 0 0 0 4 18.2%
Jefferson (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Londonderry (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Lower Paxton (T) 0 0 0 0 1 3 2 0 0 6 4.0%
Lower Swatara (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Lykens (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Lykens (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Middle Paxton (T) 1 0 0 1 0 1 0 0 1 4 12.1%
Middletown (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Mifflin (T) 1 0 0 0 0 0 0 0 0 1 12.5%
Millersburg (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Paxtang (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Penbrook (B) 0 0 0 0 0 0 0 0 0 0 0.0%
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Total Facilities in Landslide
Hazard Area

Number of Facilities in Steep Slopes Over 25-Percent Hazard Area, by Lifeline Category

s Communications Hde(:‘gili})n, I-;/z[lzarc!ous Hegzlth Safety.8f Transportation Water C?‘::lli:ll Count OO R HE

Shelter aterials Medical Security Systems Facilities Total
Pillow (B) 0 0 0 0 0 1 0 0 0 1 16.7%
Reed (T) 0 0 0 0 0 1 0 0 0 1 16.7%
Royalton (B) 0 0 0 0 0 0 0 0 0 0 0.0%
Rush (T) 0 0 0 0 0 0 0 0 0 0 0.0%
South Hanover (T) 0 0 0 1 0 1 0 0 0 2 8.3%
Steelton (B) 0 0 0 1 0 0 0 0 0 1 3.2%
Susquehanna (T) 0 0 0 0 0 0 1 0 2 3 2.5%
Swatara (T) 0 0 1 1 0 1 1 0 3 7 4.9%
Upper Paxton (T) 1 0 0 0 0 0 0 0 0 1 2.9%
Washington (T) 0 0 0 1 0 0 0 1 0 2 6.5%
Wayne (T) 0 0 0 0 0 0 0 0 0 0 0.0%
West Hanover (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Wiconisco (T) 1 0 0 1 0 0 0 1 0 3 23.1%
Williams (T) 0 0 0 0 0 0 0 0 0 0 0.0%
Williamstown (B) 0 0 0 0 0 0 0 0 0 0 0.0%
?Tao“tggi“ County 5 0 1 7 1 17 6 4 7 48 2.8%

Source: Dauphin County 2024; HIFLD 2020/2023; Department of Human Services 2024, Dauphin County OEM 2024
Note: % = Percent; (B)=Borough, (C)=City, (T)=Township
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Impact on the Economy

The landslide hazard can impose direct and indirect impacts on society. Direct costs include actual damage
sustained by buildings, property, and infrastructure. Indirect costs, such as cleanup costs, business interruption,
loss of tax revenues, reduced property values, and loss of productivity, are difficult to measure. Additionally,
ground failure threatens transportation corridors, fuel and energy conduits, and communication lines (USGS
2003).

Impact on the Environment

A landslide event alters the landscape. In addition to changes in topography, vegetation and wildlife habitats
may be damaged or destroyed. Soil and sediment runoff will accumulate downslope, potentially blocking
waterways and roadways and impacting the quality of streams and other water bodies. Additional environmental
impacts include loss of forest productivity.

Mudslides are a type of landslide that involves quick-moving debris rivers (WHO 2024). These types of
landslides can destroy natural and man-made objects, ultimately settling in a level location and gathering into
thick deposits.

Future Growth and Development

Any sections of growth located in the landslide-susceptible hazard areas could be potentially impacted by the
geologic ground movement caused by landslides. It is recommended that the County and jurisdictional partners
implement design strategies that mitigate the risk of landslides.

Estimated population projections provided by the US Census Bureau indicate that Dauphin County’s population
will continue to increase into 2040, increasing the total population to approximately 296,766 persons (US Census
Bureau). Persons who move into areas with steep slopes are at greater risk of being impacted if a landslide were
to occur.

Effects of Climate Change on Vulnerability

The direct impact of climate change on landslides is difficult to determine. However, multiple secondary effects
of climate change have the potential to increase the likelihood of landslides. Warming temperatures resulting in
wildfires would reduce vegetative cover along steep slopes and destabilize the soils because of the destruction
of the root system. Additionally, increased intensity of rainfall events would increase the saturation of soils on
steep slopes. Under these future conditions, the County’s assets located on or at the base of these steep slopes
will have an increased risk of landslides.

Additional Data and Next Steps

For future Hazard Mitigation Plan (HMP) updates, additional factors used to determine landslide susceptibility
besides steep slope could allow for more accurate development of exposure and potential loss estimates.
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4.3.11 Opioid Addiction Response

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
Opioid Addiction Response hazard in Dauphin County.

The Pennsylvania Emergency Management Agency (PEMA 2020) defines Opioid Addiction Response as
“Opioid addiction occurs when an individual becomes physically dependent on opioids, which include opiates
and narcotics. Opioids are a synthetic substance found in certain prescription pain medications: morphine,
codeine, methadone, oxycodone, hydrocodone, fentanyl, hydromorphone, and street drugs like heroin. Opioids
block the body’s ability to feel pain and can create a sense of euphoria. Individuals often build a tolerance to
opioid drugs, which leads them to take more of the medication than originally prescribed. As determined by the
Planning Team and planning partners, opioid addiction is a hazard of concern for Dauphin County.

The Centers for Disease Control and Prevention (CDC) defines the following as the three most common types
of opioids:

e Prescription Opioids are medications prescribed by doctors for pain treatment. Prescription opioids
can be synthetic (methadone, oxycodone [OxyContin], or hydrocodone [Vicodin]) or natural
(morphine).

e Fentanyl is a synthetic opioid that is 50 to 100 times more powerful than morphine and is used for
treating severe pain. [llegally made and distributed fentanyl is becoming more prevalent.

e Heroin is an illegal, highly addictive natural opioid processed from morphine that is also becoming
more commonly used in the United States. It is commonly used along with other substances, including
cocaine and prescription opioids (PEMA 2023).

An opioid addiction is when an individual is physically dependent upon opioids to function. Opioids react with
the nervous system by blocking the ability to feel pain and causing a sense of euphoria (PEMA 2020). Those
who abuse opioids generally build a tolerance, requiring them to take more of the opioid to achieve the same
effect.

Pennsylvania is experiencing an unprecedented epidemic of drug abuse and drug-related deaths, affecting
residents throughout the state. Pennsylvania is typically among the hardest-hit states from total drug overdose
deaths each year, ranking fourth in 2020 behind California, Florida, and New York (PEMA 2023). In 2023,
4,719 drug overdose deaths were identified statewide, which is a 9 percent decrease compared to 2022 (ODSMP
2024). Of those deaths, 82.9 percent have been confirmed to be opioid-related (ODSMP 2024). Figure 4.3.11.1-1
shows the overall number of drug-related deaths per 100,000 people in each Pennsylvania county between 2012
and 2020.
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Figure 4.3.11.1-1. Number of Drug-Related Deaths Per 100,000 People

Source: (PEMA 2023)
Note: The yellow circle indicates the location of Dauphin County

In 2017, the U.S. Drug Enforcement Administration (DEA) Philadelphia Division and the University of
Pittsburgh prepared a document titled, “Analysis of Overdose Deaths in Pennsylvania, 2016” to assist law
enforcement’s efforts to identify and combat drug suppliers, and ultimately drug abuse and related overdoses
(DEA 2017). The drugs included in the analysis (listed in Table 4.3.11.1-1) were selected based on (1) law
enforcement intelligence regarding the frequency of abuse and diversion, and (2) the most common drugs present
in drug-related overdose deaths according to national public safety and public health sources.
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Table 4.3.11.1-1. Drugs Included in Analysis of Drug-Related Overdose Deaths, Pennsylvania, 2017

Drug Category ‘ Substances Included in Analysis

Alprazolam IDiFr5ipE
. . praze . Estazolam Midazolam® Oxazepam
Benzodiazepines Chlordiazepoxide Clonazepam
Flurazepam Temazepam
Delorazepam
Lorazepam
Cocaine
Fentanyl/Fentanyl-Related 3-Methylfentanyl . Furanyl Fentanyl
Substances (FRS)/Non- 4-Methoxy-Butyryl Fentanyl Covitzmtprnill gniziyi Para-Fluoro-Isobutyryl
e . Fluorobutyrfentanyl .

Prescription Synthetic Acetyl Fentanyl Fluorofentanyl Fentanyl/FIBF Sufentanil
Opioids (NPSO) Acryl Fentanyl Y U-47700
Heroin

Lysergic Acid Diethylamide (LSD) .
Other Illicit Drugs Methylenedioxy-amphetamine (MDA) gli[:ém;%}é?;tﬁ)nép)

3,4-Methylenedioxymethamphetamine (MDMA) y

. o Hydrocodone Morphine Tapentadol
Prescription Opioids Hydromorphone Oxycodone
. Tramadol
Meperidine Oxymorphone

Source: (DEA 2017)

4.3.11.1 Location and Extent

Opioid addiction impacts the entire state. The PDH Office of Drug Surveillance and Misuse Prevention
(ODSMP) tracks both prescriptions (the number of prescriptions written by a medical professional) and
dispensations (the amount of medication provided by pharmacists). Figure 4.3.11.1-1 illustrates the rate of opioid
prescriptions per 10,000 residents in each county. Dauphin County, circled in red, has a low to moderate rate
(939.9 per 10,000 population) of opioid prescriptions compared to the rest of the state (PDH-ODSMP 2024).

Although people under the age of 35 do not have the highest access to prescriptions, they are still particularly
vulnerable to the opioid crisis. A contributing factor to this heightened susceptibility to prescription abuse could
be that brain development is not complete until the age of 25 (Arain M 2013). During the brain development
stage, substance use is increasingly more impactful on behavior and health. Conversely, those 65 and older have
the most access to opioid drugs through a high prescription and dispensation rate, but have the lowest
vulnerability to opioid addiction due to the lifespan rate (PDH-ODSMP 2024). Figure 4.3.11.1-2 illustrates the
distribution by age of the total number of dispensations in Dauphin County for the second quarter (Q2) of 2024.
Figure 4.3.11.1-3 illustrates the distribution by age of the total number of prescriptions in Dauphin County in
2024 Q2.

PDH ODSMP has found opioids were involved in 83.3 percent of drug overdose deaths across the state in 2023.
At least 76.7 percent of these drug overdose deaths resulted from fentanyl. See Figure 4.3.11.1-4 for drug classes
contributing to overdose mortality across the state.
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Figure 4.3.11.1-1. Rate of Opioid Prescriptions per 10,000 Population by County

Source: PDH-ODSMP 2024
Note: Dauphin County is indicated by a red oval

Figure 4.3.11.1-2. Number of Dispensations by Age for Dauphin County in 2024 Q2

Age Group by Drug Class

Benzodiazepines Buprenorphine Opioids* Stimulants

0-14 1.8% 0.0% 0.6% 18.0%

1.5% I 3.0% - 12.4%
21.8% I 5.2% - 21.5%
17.4% - 14.0% - 14.0%
55-64 - 20.3% 10.7% - 24.0% . 7.9%

Proportion of Drug Class Proportion of Drug Class Proportion of Drug Class Proportion of Drug Class

15-24 I 2.5%

25-34 . 6.7%
ss-aa [ =

-.III_
&
;

Source: PDH-ODSMP 2024
Note: This graphic shows the number of dispensations by pharmacy locations.
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Figure 4.3.11.1-3. Number of Prescriptions by Age for Dauphin County in 2024 Q2

Benzodiazepines Buprenorphine Opioids* Stimulants
0-14 1.5% 0.0% 0.5% 18.9%
15-24 I 2.4% I 2.9% I 2.7% - 12.8%

S -~

45-54 - 15.4% - 15.9%

55-64 - 21.1% - 10.2% 25.5% . 7.9%
65+ _ 39.0% . 6.7% 42.7% I 3.7%

Proportion of Drug Class Proportion of Drug Class Proportion of Drug Class Proportion of Drug Class

w7 - 207%
5% - 20%
14.3% - 14.1%

Source: PDH-ODSMP 2024
Note: This graphic shows the number of dispensations by patient location.

Figure 4.3.11.1-4. Most Common Drug Classes Contributing to the Cause of Death in Pennsylvania,
2023

Source: PDH-ODSMP 2024

4.3.11.2 Range of Magnitude

Opioid addiction often develops over time in a three-step process—opioid tolerance, opioid dependence, and
opioid addiction—and can go undetected until it is too late:
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e Opioid tolerance is defined by the CDC as a person who has a “reduced response to medication” and,
in turn, “requires more opioids to experience the same effect.” (CDC 2021). It is not always easy to
recognize opioid tolerance, but many people can comfortably stop the use of opioids during this phase.

e Opioid dependence is when the “body adjusts its normal functioning around regular opioid use.” (CDC
2021). When a person is in this phase, it is more difficult to stop opioid usage, as it often will cause
“unpleasant” physical symptoms to occur (CDC 2021). Sometimes rehabilitation and hospitalization are
needed to quit opioids at this stage of the process.

e Opioid addiction is the last phase and most dangerous to overcome. It is often called “opioid use
disorder.” It occurs when a person is physically and mentally unable to stop the use of opioids (CDC
2021). Often, the person who presents opioid addiction struggles with social problems and upholding
obligations. This stage is the most dangerous and increases the risk of withdrawal. Generally, a person
with opioid addiction will need further medical assistance and rehabilitation to return to normal.

4.3.11.3 Past Occurrence

PDH data show that Dauphin County has one of the lower rates of opioid overdose mortality in the state, with
21.3 deaths per 100,000 residents between 2018 and 2020, as shown in Figure 4.3.11.3-1 (PDH 2020). This rate
is up from the 2017 to 2019 period, when the opioid mortality rate was 16.0 deaths per 100,000 residents.

Figure 4.3.11.3-1. Opioid Overdose Death Rate, 2018 to 2020

Source: PDH 2020
Note: Dauphin County is indicated by a black oval.

Publicly available data on the annual number of fatal overdoses includes not only opioid-related deaths but also
all deaths related to substance use (excluding alcohol) (ODSMP 2024), Based on that data, overdose deaths
decreased from 115 in 2018 to 101 in 2019, then fluctuated, reaching 115 again in 2023. refer to Table 4.3.11.3-1.

Table 4.3.11.3-1. Any Drug* Overdose Deaths in Dauphin County, 2018 to 2023

; O ose Dea
2018 115
2019 101
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e Dverdose Dea
2020 111
2021 104
2022 108
2023 115
Total 654

Source: ODSMP 2024

Note: *4Any Drug overdoses include overdoses from illicit, prescription, or over-the-counter drugs, excluding alcohol-
only related overdoses.

Figure 4.3.11.3-2 shows the changes in overdose death rates per 10,000 population from 2012 to 2023 for
Dauphin County. In 2023, Dauphin County’s rate was 4.0 deaths per 10,000 persons (ODSMP 2024).

Figure 4.3.11.3-2. Any Drug-Related Overdose Deaths, Dauphin County, 2012-2023

Source: ODSMP 2024

According to the Dauphin County 2022 and 2023 Annual Reports, there have been 644 overdoses for 2022
and 672 overdoses for 2023 (Dauphin County OEM 2022, 2023). Refer Figure 4.3.11.3-3 and Table
4.3.11.3-2 for a breakdown of overdose events by the municipality.
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Figure 4.3.11.3-3. Overdose Events by Dauphin County Municipalities, 2022 and 2023

Source: Dauphin County OEM 2022, 2023
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Table 4.3.11.3-2. Overdose Events by Dauphin County Municipalities, 2022 and 2023

Overdose Events

Jurisdiction 2022 2023
Berrysburg (B) - -
Conewago (T) 1 2
Dauphin (B) - -
Derry (T) 28 31
East Hanover (T) 6 5
Elizabethville (B) 4 3
Gratz (B) - 1
Halifax (B) - 3
Halifax (T) 4 1
Harrisburg (C) 327 326
Highspire (B) 11 7
Hummelstown (B) 7 7
Jackson (T) 1 -
Jefferson (T) - 1
Londonderry (T) 5 5
Lower Paxton (T) 56 63
Lower Swatara (T) 11 14
Lykens (B) 6
Lykens (T) - 2
Middle Paxton (T) 3 4
Middletown (B) 20 22
Mifflin (T) - -
Millersburg (B) 3 8
Paxtang (B) 3 -
Penbrook (B) 7 11
Pillow (B) - -
Reed (T) - 1
Royalton (B) 3 2
Rush (T) - -
South Hanover (T) 8 8
Steelton (B) 17 18
Susquehanna (T) 30 38
Swatara (T) 60 65
Upper Paxton (T) 2 -
Washington (T) 4 2
Wayne (T) 1 -
West Hanover (T) 15 15
Wiconisco (T) - 1
Williams (T) -
Williamstown (B) 1 1
Dauphin County (Total) 644 672

Source: Dauphin County OEM 2022, 2023
Note: “-* none listed in the report; Totals for 2023 include 28 events from 2022 per annual report.
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4.3.11.4 Future Occurrence

One of the most important components in reducing drug-related deaths is to prevent initial drug use; as such, the
impact of education and prevention strategies in use today is geared to reduce the number of overdose deaths
that will be shown in future years. The DEA Philadelphia Field Division will continue efforts, in conjunction
with law enforcement and public health partners, to define and address the factors impacting the availability and
abuse of illicit drugs and diverted pharmaceuticals in Pennsylvania, which will ultimately impact the number of
overdose deaths.

Future occurrences of substance use and misuse, overdose, and fatalities are ever-changing as the state moves
forward with overdose prevention initiatives. In January 2018, Governor Tom Wolf declared Pennsylvania’s
opioid addiction epidemic a disaster emergency. This declaration enhanced coordination and data collection
between state and local responders, improved tools for families and first responders, and expanded treatment
access. Naloxone, a lifesaving drug that reverses the effects of a drug overdose, has become more available as a
result. In addition, a new Opioid Coordination Group was housed within the Pennsylvania Emergency
Management Agency (Commonwealth of Pennsylvania 2018). These measures may have contributed to the large
decreases in deaths from 2017-2019, yet deaths increased to similar levels to 2017 in both 2020 and 2021.

These increases may not be the fault of inadequate policies, but instead an unfortunate consequence of how the
COVID-19 pandemic increased opioid and stimulant use across the country (PEMA 2023). Research has
documented that isolation and solitude negatively impact the experience of those in recovery, and the survival
of those with substance use disorder frequently depends upon maintaining social networks (Roe, et al. 2021). In
addition to increased usage, the delivery and effectiveness of prevention and treatment programs may have been
severely impacted by the pandemic. Our understanding of the factors, demographics, and substances involved
in this crisis is constantly evolving, and treatments should reflect this (PEMA 2023).

The best available data on opioid-related events was used to calculate the probability of future such events in the
County. Information from the PDH, the 2023 Commonwealth of Pennsylvania HMP, and the Dauphin County
Office of Emergency Management was used to identify the number of events that occurred between 2018 and
2023. Table 4.3.11.4-1 shows these statistics, as well as the estimated percent chance of an incident occurring in
a given year.

Table 4.3.11.4-1. Probability of Future Opioid Events

Number of Occurrences Between 2018 and | % Chance of Occurrence in Any

Hazard Type 2023 Year

Opioid Response 1,747 100%
Events

Source: (PDH 2023); PEMA 2023; Dauphin County OEM 2022, 2023

The identified hazards of concern for Dauphin County were ranked for relative risk in Section 4.4 of this plan.
The probability of occurrence, or likelihood of the event, is one parameter used for ranking hazards. Based on
historical records, the probability of the occurrence of drug overdose events in Dauphin County is considered
highly likely. Section 4.4 provides further information on PEMA’s risk factor methodology and the risk factors
used to determine each hazard’s risk rank.

4.3.11.5 Vulnerability Assessment

To understand risk, a community must evaluate the assets that are exposed and potentially vulnerable to the
identified hazard. The following sections evaluate and estimate the potential impact of drug overdose deaths on
Dauphin County, including:
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e Overview of vulnerability.

o Impact on (1) life, health, and safety; (2) general building stock and critical facilities; (3) economy; (4)
the environment; and (6) future growth and development.

o Effects of climate change on vulnerability.

o Further data collection will assist with understanding this hazard over time.

Overview of Vulnerability

This section is being added as an introductory representation, with hopes that future HMP updates will include
more enhanced data for Dauphin County as well as successful mitigation actions. At this time, available data
support the need to create awareness and provide education to Dauphin County residents regarding this hazard
of concern.

Impact on Life, Health, and Safety

Overall Population

Opioid use disorder has significant life, health, and safety impacts on the residents of Dauphin County.
Emergency medical services (EMS) and other emergency and medical service providers working in direct patient
care are vulnerable to fentanyl exposure (PEMA 2023). According to the DEA, it only takes 2 to 3 milligrams
of fentanyl for respiratory depression, arrest, and even death to occur. Fentanyl is difficult to differentiate from
other narcotics and powdered substances; therefore, first responders take extra precautions when dealing with
calls related to drug abuse (DEA 2022). The DEA recommends that all first responders carry personal protection
equipment in case of fentanyl exposure.

Socially Vulnerable Population

A 2020 study found that poverty, disability, and educational attainment are key indicators of the risk of death
due to opioid overdose across the United States. Unemployed residents who had a disability or had obtained only
a high school degree were at higher risk of a fatal overdose than their peers (Altekruse, et al. 2020). Dauphin
County has 12.0 percent (34,256 persons) of its total population that is below the poverty level and may be at
higher risk for opioid use disorder and potentially fatal overdose.

Opioid addiction can also able to be passed along from a woman to a child in her womb. This condition is known
as neonatal abstinence syndrome (PEMA 2023). According to the National Institute on Drug Abuse, neonatal
abstinence syndrome increased in 2012, with over 22,000 babies born with this condition and $1.5 billion in
hospital charges nationwide (Uma M. Reddy 2018).

Impact on General Building Stock and Critical Facilities

No structures are anticipated to be affected directly by opioid use. This hazard’s impacts are on residents rather
than structures.

Impact on the Economy

Opioid addiction can directly impact the economy through unscheduled worker absenteeism, reduced
productivity, hospitalizations that cost days of work, unemployment, and exits from the labor force (PDH;
University of Pittsburgh n.d.).

On average, substance use disorder has been estimated to reduce total per-person productivity by 17 percent.
Because wages are tied to productivity, PDH and University of Pittsburgh School of Public Health researchers
multiplied the 17 percent reduction in productivity associated with substance use disorder by the estimated

Tb Dauphin County, Pennsylvania Hazard Mitigation Plan 43.11-11
June 2025




Section 4.3.11: Risk Assessment - Opioid Addiction Response

number of people with substance use disorder and by the annual average wage in each Pennsylvania county
(PDH; University of Pittsburgh n.d.). Based on that calculation, Dauphin County lost $58 million in wages due
to opioid use disorder in 2020; this is a downward trend, nearly $5 million less than $63 million in 2019. See
Figure 4.3.11.5-1 for 2020 annual lost wages (PDH; University of Pittsburgh n.d.).

Figure 4.3.11.5-1. Annual Total Lost Wages Due to Opioid Use, 2020

Source: Commonwealth of Pennsylvania 2020
Note: Estimates based on counts less than 11 are not displayed.

PDH and University of Pittsburgh researchers also estimated lost wages due to hospitalization for opioid use and
estimated lost lifetime wages due to fatal opioid overdose. The 2020 estimate for lost wages due to
hospitalization in the county was $100,250, with 597 hospitalization days. The 2020 estimate for lost lifetime
wages due to fatal opioid overdose was over $13 million (Commonwealth of Pennsylvania 2020).

Impact on the Environment

According to a recent study, environmental scientists at the Cary Institute of New York found traces of opioids
and other drugs in streams, rivers, and lakes. These traces came from human urine and feces, and medications
that have been flushed down the toilet. However, the ecological and environmental impacts are unknown. The
U.S. Environmental Protection Agency (EPA) suggests that while the risks of pharmaceuticals found in
wastewater, ambient water, and drinking water are low, further research is needed (EPA 2023).

Future Growth and Development

Areas targeted for potential future growth and development in the next 5 to 10 years have been identified across
Dauphin County (further discussed in Section 2.4 of this HMP). Any areas of growth could be potentially
impacted by the drug overdose hazard because the entire county is exposed and potentially vulnerable.
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Effect of Climate Change on Vulnerability

The impacts of climate change, such as increasing temperatures, flooding, and severe storms, are expected to
affect mental and community health by increasing stress, straining social relationships, increasing social
instability, and decreasing community cohesion (see Figure 4.3.11.5-2. Impacts of Climate Change on Public
Health) (PEMA 2023). Negative impacts on mental and community health have the potential to contribute to
opioid use.

Figure 4.3.11.5-2. Impacts of Climate Change on Public Health

Source: PEMA 2023

Additional Data and Next Steps

For the HMP update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. These data will be developed to support future revisions to the plan. Future mitigation efforts
could include building on existing state, county, and local efforts.
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4.3.12 Pandemic, Infectious Disease

A pandemic is a global outbreak of disease that occurs when a new virus emerges in the human population,
spreading easily in a sustained manner, and causing serious illness. An epidemic describes a smaller-scale
infectious outbreak, within a region or population, that emerges at a disproportional rate. Infectious disease
outbreaks may be widely dispersed geographically, impact large numbers of the population, and could arrive in
waves lasting several months at a time (PEMA 2020). The following infectious diseases will be discussed below;
COVID-19, influenza, and West Nile virus.

This section describes the location and extent, range of magnitude, past occurrence, future occurrence, and
vulnerability assessment for the pandemic and infectious disease hazard for the Dauphin County Hazard
Mitigation Plan (HMP).

Location and Extent

Pandemic and infectious disease events can affect large populations, potentially including the entire population
of Pennsylvania. The size and extent of an infected population is dependent upon how easily the illness is spread,
the mode of transmission, and the amount of contact between infected and uninfected individuals. Viruses that
transmit from person to person generally spread much faster than vector-borne diseases. The transmission rates
of pandemic illnesses are often higher in denser areas where there are large concentrations of people. Pandemic
events can occur after other natural disasters, particularly floods when there is the potential for bacteria to grow
and contaminate water (van Seventer and Hochberg 2017).

Range of Magnitude

The severity of a pandemic disease depends on several factors, including the aggressiveness of the disease, ease
of transmission, and factors associated with the impacted community (e.g., access to medical care, demographic
data, and population density). Advancements in medical technologies have greatly reduced the number of deaths
caused by influenza, a disease most likely to reach pandemic scale in Pennsylvania. Consequently, the global
effects of various influenza outbreaks have declined over the past century. High-risk populations considered
more vulnerable to various pandemic diseases are described in the vulnerability assessment presented in Section
4.3.12.5.

COVID-19
Transmission and Symptoms

COVID-19 is a disease caused by a virus named SARS-CoV-2. It can be very contagious and spreads quickly
from person to person. The COVID-19 virus spreads primarily through droplets of saliva or discharge from the
nose when an infected person coughs or sneezes (PEMA 2023). Viruses like COVID-19 constantly change
through mutation, which sometimes results in a new variant of the virus. Some changes and mutations may allow
the virus to spread more easily or make it resistant to treatments and vaccines. It is essential to track and monitor
the incidence of variants during a pandemic to effectively respond to changing trends in transmission and patient
care (CDC 2022).

COVID-19 most often causes respiratory symptoms that can resemble a cold, the flu, or pneumonia. COVID-19
may attack more than a person’s lungs and respiratory system. Other parts of the body may also be affected by
the disease. Most people with COVID-19 have mild symptoms, but some people become severely ill, and over
1 million people have died in the United States from COVID-19. Older people, and those with underlying
medical problems like cardiovascular disease, diabetes, chronic respiratory disease, and cancer are more likely
to develop serious illness (WHO n.d.).
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Some people who have been infected with COVID-19 can experience long-term effects from the infection,
known as post-COVID conditions (PCC) or long COVID. PCCs can include a wide range of ongoing health
problems that can last weeks, months, or years. General symptoms of PCC can include fatigue, fever, difficulty
breathing, chest pain, heart palpitations, headache, dizziness, diarrhea, and joint or muscle pain. These are more
often found in people who have severe COVID-19 illness, but anyone who has been infected with COVID-19
can experience PCCs. Those not vaccinated and who become infected may have a higher risk of developing
PCCs, than people previously vaccinated. In some cases, a person with PCCs may not have tested positive for
the virus or known they were infected (CDC 2024).

Prevention and Testing

There are several actions individuals and communities can take to reduce transmission of COVID-19 and reduce
the risk of severe illness from the virus. Personal protective equipment such as N95 face masks can reduce spread
by protecting the wearer from airborne particles. People infected with the COVID-19 virus can isolate
themselves to prevent spreading the virus to others. Contact tracing is a practice that can help reduce the spread
of infectious diseases. Someone who tests positive for COVID-19 identifies people they have been in close
contact with recently to the contact tracer. The contact tracer then takes the time to reach out to each identified
person to notify them that they may have been exposed to COVID-19. They can refer individuals to different
support services as needed, with the primary goal of getting the individual tested for COVID-19 and following
isolation guidelines to stop the spread (CDC n.d.).

There are four approved or authorized COVID-19 vaccines in the United States (CDC 2023). Two are mRNA
vaccines, one is a protein subunit vaccine, and one is a viral vector vaccine. People who are up to date on COVID-
19 vaccines and boosters have a lower risk of severe illness, hospitalization, and death from COVID-19 than
those who are unvaccinated or who have only received the primary series.

There are different testing options to identify current infection with COVID-19 (PEMA 2023). The two main
types of tests are nucleic acid amplification tests (NAATSs) and antigen tests. NAATS, such as PCR-based tests,
are most often performed in a laboratory. They are typically the most reliable tests for people with or without
symptoms. Antigen tests are rapid tests that produce results in 15 to 30 minutes. They are less reliable than
NAATS, especially for people who do not have symptoms. Antigen tests are also produced for at-home self-test
options.

Influenza

Influenza, also known as the flu, is a contagious disease caused by the influenza virus that most commonly
attacks the respiratory tract in humans. Pandemic influenza is easily transmitted, but advances in medical
technologies have greatly reduced the number of deaths caused by influenza (Doshi 2008). The magnitude of a
pandemic may be exacerbated by the fact that an influenza pandemic will cause outbreaks across the United
States, limiting the ability to transfer assistance from one jurisdiction to another. Additionally, effective
preventive and therapeutic measures, including vaccines and other medications, will likely be in short supply or
will not be available (PEMA 2023).

Pandemic flu should not be confused with seasonal flu. Seasonal flu is a less severe concern because of its
regularity of occurrence and predictability. Table 4.3.12-1 lists key differences between pandemic and seasonal
flu.
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Table 4.3.12-1. Seasonal Flu vs. Pandemic Flu

Pandemic Flu
Rarely happens (three times in the 20™ century).

Seasonal Flu

Happens annually and usually peaks in January or February.

People have little or no immunity because they have no
previous exposure to the virus.

Sufferers usually have some immunity built up from previous
exposure.

Healthy people may be at increased risk for serious
complications.

Usually, only people in vulnerable populations, not healthy
adults, are at risk of serious complications.

Healthcare providers and hospitals may be overwhelmed.

Healthcare providers and hospitals can usually meet public
and patient needs.

Vaccines probably would not be available in the early stages
of a pandemic.

A vaccine is available for the annual flu season.

Effective antivirals may be in limited supply

Adequate supplies of antivirals are usually available.

The number of deaths could be high (the U.S. death toll
during the 1918 pandemic was approximately 675,000).

Seasonal flu-associated deaths in the United States over
30 years ending in 2007 have ranged from about 3,000 per

season to about 49,000 per season.

Symptoms may be more severe.

Symptoms include fever, cough, runny nose, and muscle
pain.

closings.

May cause a major impact on the general public, such as
widespread travel restrictions and school or business

Usually causes a minor impact on the general public; some
schools may close, and sick people are encouraged to stay
home.

Potential for severe impact on domestic and world economy.

Manageable impact on domestic and world economy.

Source: Flu.gov 2015

Approximately 12,470 Americans died from HIN1 within a roughly 1-year period from April 2009 to April
2010 (CDC 2019). Between October 2014 and late May 2015, 6.4 percent of deaths were attributable to
pneumonia and influenza—below the epidemic threshold of 6.6 percent (an epidemic occurs when the incidence
rate exceeds the expected rate but is not at the magnitude of a pandemic) (CDC 2015).

In 2014, the CDC updated the Pandemic Intervals Framework (PIF), which describes the progression of an
influenza pandemic using six intervals. The framework is used to guide planning for an influenza pandemic and
provides recommendations for risk assessment, decision-making, and action in the United States. Descriptions
of the CDC pandemic intervals are presented in Table 4.3.12-2.

Table 4.3.12-2. CDC Pandemic Intervals Framework

Interval

Interval 1: Investigation
of cases of novel
influenza A virus
infection in humans

Description

When novel influenza A viruses are identified in people, public health actions focus on targeted
monitoring and investigation. This can trigger a risk assessment of that virus with the Influenza
Risk Assessment Tool (IRAT), which is used to evaluate whether the virus has the potential to
cause a pandemic.

Interval 2: Recognition
of increased potential for
ongoing transmission of
anovel influenza A virus

When increasing numbers of human cases of novel influenza A illness are identified and the virus
has the potential to spread from person to person, public health actions focus on control of the
outbreak, including treatment of sick persons.

Interval 3: Initiation of a
pandemic wave

A pandemic occurs when people are easily infected with a novel influenza A virus that can spread
in a sustained manner from person to person.

Interval 4: Acceleration
of a pandemic wave

The acceleration (or “speeding up”) is the upward epidemiological curve as the new virus infects
susceptible people. Public health actions at this time may focus on the use of appropriate non-
pharmaceutical interventions in the community (e.g., school and child-care facility closures, social
distancing), as well as the use of medications (e.g., antivirals) and vaccines, if available. These
actions combined can reduce the spread of the disease and prevent illness or death.
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Interval ‘ Description

The deceleration (or “slowing down”) happens when the number of reported pandemic influenza
Interval 5: Deceleration cases consistently decreases in the United States. Public health actions include continued
of a pandemic wave vaccination, monitoring of pandemic influenza A virus circulation and illness, and reducing the use
of non-pharmaceutical interventions in the community (e.g., school closures).

When pandemic influenza has subsided, public health actions include continued monitoring of
pandemic influenza A virus activity and preparing for potential additional waves of infection. It is
possible that a second pandemic wave could have higher severity than the initial wave. An
influenza pandemic is declared “ended” when enough data show that the reported cases of influenza
virus worldwide are similar to cases of seasonal influenza virus in the way they spread and the
severity of the illness they can cause.

Interval 6: Preparation
for future pandemic
waves

Source: CDC 2024

Conclusion of Interval 6 leads to the post-peak period, where the pandemic is declared “ended” when enough
data show that the influenza virus, worldwide, presents similar to a seasonal influenza virus. Despite a decrease
in activity, countries still must be prepared for additional waves of the pandemic. Pandemic waves can be
separated by a period of months leading to a long recovery time, to guarantee entry of the pandemic into the
post-pandemic interval (CDC 2014).Figure 4.3.12-1 illustrates the six intervals of pandemic influenza described
by the CDC.

Figure 4.3.12-1. Preparedness and Response Framework for Novel Influenza A Virus Pandemics

Source: CDC 2024

West Nile Virus

West Nile virus is a vector-borne disease that can cause headaches, high fever, neck stiffness, disorientation,
tremors, convulsions, muscle weakness, paralysis, and, in its most serious form, death. This virus is spread via
mosquito bite and is therefore aided by warm temperatures and wet climates conducive to mosquito breeding.

West Nile Virus has a high rate of asymptomatic cases—almost 80 percent of cases. The other 20 percent of
cases result in mild infection, called West Nile fever, lasting two to seven days. About one in 150 cases results
in severe neurological disease or death. Since the appearance of the West Nile virus in Pennsylvania in 2000,
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the worst year was 2003 when 237 Pennsylvanians were infected with the virus and 9 people died (PEMA 2023).
The virus is typically more serious in older adults (Johns Hopkins Medicine 2024).

Ebola

Ebola disease is caused by a group of viruses known as orthoebolaviruses, previously referred to as ebolaviruses.
These viruses can lead to severe illness and, without proper treatment, can be fatal. Discovered in 1976 in the
Democratic Republic of the Congo, orthoebolaviruses are primarily found in sub-Saharan Africa (CDC 2024).

Four types of orthoebolaviruses cause illness in humans:

¢ Ebola virus (species orthoebolavirus zairense) causes Ebola virus disease.

¢ Sudan virus (species orthoebolavirus sudanense) causes Sudan virus disease.

e Tai Forest virus (species orthoebolavirus taiense) causes Tai Forest virus disease.

¢ Bundibugyo virus (species orthoebolavirus bundibugyoense) causes Bundibugyo virus disease.

Some orthoebolaviruses do not cause illness in humans. For example, the Reston virus (species Orthoebolavirus
restonense) can cause illness in nonhuman primates and pigs, while the Bombali virus (species Orthoebolavirus
bombaliense) has been identified in bats, but its impact on animals or humans is still unknown.

Those with Ebola disease may initially experience "dry" symptoms such as fever, aches, pains, and fatigue. As
the illness progresses, it typically leads to "wet" symptoms, including diarrhea, vomiting, and unexplained
bleeding (CDC 2024).

Mpox

Mpox, formerly known as Monkeypox, is a disease caused by the Monkeypox virus, which belongs to the same
family as the virus responsible for smallpox. Unlike chickenpox, mpox is not related to it. Individuals infected
with Mpox typically develop a rash that progresses through several stages, including scabbing, before healing.
Other symptoms may accompany the rash (CDC 2024).

As a zoonotic disease, Mpox can be transmitted between animals and humans. It is endemic to parts of Central
and West Africa, where the virus has been found in small rodents, monkeys, and other mammals. There are two
distinct types of Mpox: clade I and clade II.

Clade I is currently causing a rise in cases in Central and Eastern Africa. Historically, Clade I has led to more
severe illnesses, with mortality rates reaching up to 10 percent. However, recent outbreaks have shown lower
death rates, ranging from 1 to 3.3 percent.

Clade II was responsible for the global outbreak that began in 2022. Infections from Clade II are generally less
severe, with a survival rate exceeding 99.9 percent. This clade is endemic to West Africa. The rash associated
with mpox can appear on various parts of the body, including the hands, feet, chest, face, mouth, and genital
areas. The incubation period for mpox ranges from 3 to 17 days, during which individuals may not exhibit
symptoms and feel well (CDC 2024).

Past Occurrence

Several pandemic influenza outbreaks have occurred worldwide over the past 100 years, as listed in Table
4.3.12-2. Deaths occurred in the U.S. because of Spanish Flu, Asian flu, and Hong Kong Flu outbreaks. In the
U.S., approximately 675,000 people died while 22 million caught the Spanish Flu (1918-1920). Pennsylvania,
one of the states that was hit the hardest, faced over 60,000 deaths (Shetty 2018). Most deaths resulting from
Asian flu occurred between September 1957 and March 1958; within the United States, approximately 70,000
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people died, and approximately 15 percent of the population of Pennsylvania was affected. The first cases of
Hong Kong Flu in the United States were detected in September 1968, with deaths peaking between December
1968 and January 1969 (Rogers 2020). As of August 2010, HIN1 was in a post-pandemic period. The COVID-
19 virus has no “past occurrence” data, as it was first reported in 2019

Table 4.3.12-3. Previous Pandemic Outbreaks

Date ‘ Pandemic/Subtype ‘ Worldwide Deaths (Approx.)
1918-1920 Spanish Flu/HIN1 17-50 Million
1957-1958 Asian Flu/H2N2 1.1 Million
1968-1969 Hong Kong Flu/H3N2 15-50 Million
2009-2010 Swine Flu/HIN1 > 18,000

2019- ongoing COVID-19 (DR-45006) 7.1 Million of 9/25/2024

Source: CDC 2018; WHO 2024

Dauphin County was included in two major disaster (DR) or emergency (EM) declarations for pandemic or
infectious disease-related events, as listed in Table 4.3.12-4 (FEMA 2024). Based on all sources researched,
known pandemic and infectious disease events that have affected Dauphin County and its municipalities
resulting in significant case counts, are also listed in Table 4.3.12-4. The table may not include all events that
occurred in or impacted Dauphin County if additional events are reported in sources other than those reviewed
for this HMP.

Table 4.3.12-4. Pandemic and Infectious Disease Events Between 1950 and 2024 in Dauphin County

FEMA
Date of Event Event Location Declaration C.ounty Details
Type Designated?
Number
West Nile Virus — Four
2003 Biological | Countywide | N/A N/A cases reported in
Dauphin County
West Nile Virus — One
2010 Biological | Countywide | N/A N/A case reported in
Dauphin County
West Nile Virus — Two
2012 Biological | Countywide | N/A N/A cases reported in
Dauphin County
West Nile Virus — One
2014 Biological | Countywide | N/A N/A case reported in
Dauphin County
West Nile Virus — Two
2015 Biological | Countywide | N/A N/A cases reported in
Dauphin County
West Nile Virus — One
2017 Biological | Countywide | N/A N/A case reported in
Dauphin County
West Nile Virus — Two
2018 Biological | Countywide | N/A N/A cases reported in
Dauphin County
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September 2018 — Influenza — 1,890 cases
September 2019 Biological | Countywide | N/A N/A reported in Dauphin
County
Influenza — 3,384 cases
September 2019 — L . L
September 2020 Biological | Countywide | N/A N/A reported in Dauphin
County
January 20, 2020 — . . .
May 11,2023 Biological | Statewide EM-3441 Yes COVID-19
January 20, 2020 — . . . g
May 11,2023 Biological | Statewide DR-4506 Yes COVID-19 Pandemic
Influenza — 2,351 cases
October 2021 — S . LT
October 2022 Biological | Countywide | N/A N/A reported in Dauphin
County
Influenza — 4,550 cases
October 2022 — L . LT
September 2023 Biological | Countywide | N/A N/A reported in Dauphin
County
West Nile Virus — One
2022 Biological | Countywide | N/A N/A case reported in
Dauphin County
Mpox — 6 cases
2022 Biological | Countywide | N/A N/A reported in Dauphin
County.
. . . . Ebola was reported in
April, 2022 Biological | Countywide | N/A N/A the county.
Highly Pathogenic
. . . Avian Influenza
October, 2022 Biological | Countywide | N/A N/A (HPAI) Virus reported
in Dauphin County.

Source: FEMA 2024, PA DOH 2024, Dauphin County Annual Reports 2022, 2023
Note: West Nile Virus data goes from 1999 to 2023; Influenza data goes from 2018 to 2023, and the 2020-2021 data is not available
because influence activity was abnormally low likely due to COVID-19 mitigation measures according to the PA DOH.

The 2019 to 2023 COVID-19 pandemic is the worst-case pandemic event on record in Pennsylvania and the
United States. Between 2020 and 2023, there have been 1,074 deaths attributed to COVID-19 in Dauphin County
and over 72,056 documented cases (PEMA 2023).

Future Occurrence

The best available data on infectious disease events was used to calculate the probability of future such events
in the County. Information from the Pennsylvania Department of Health, the 2023 Commonwealth of
Pennsylvania HMP, the Dauphin County Annual Reports, and FEMA were used to identify the number of events
that occurred between 2003 and 2024. Table 4.3.12-5 shows these statistics, as well as the estimated percent
chance of an incident occurring in a given year. Based on these statistics, there is an estimated 100 percent
chance of a pandemic or infectious disease event occurring in any given year in Dauphin County. Therefore, the
future occurrence of pandemic and infectious disease events in the County has been characterized as “highly
likely,” as defined by the probability criteria used in this plan.
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Table 4.3.12-5. Probability of Future Pandemic or Infectious Disease Events

Hazard Type | Number of Occurrences Between 2003 and 2024 \ % Chance of Occurrence in Any Year
COVID-19 72,056 100%
Influenza 12,725 100%
West Nile Virus 14 63.6%
Monkey Pox 6 27.3%
Ebola 1 4.5%

Source: PA DOH 2024, Dauphin County 2022, 2023; FEMA 2024, PEMA 2023
Vulnerability Assessment

Impact on Life, Health, and Safety

Overall Population

Dauphin County remains vulnerable to pandemic and infectious disease events. The County has a higher
population density, 660 persons per square mile, than the state average, 290 persons per square mile, which
would make the County more vulnerable than other counties within the Commonwealth of Pennsylvania (US
Census Bureau 2023).

Pandemics and infectious diseases can also affect first responders in many ways including the need for more
personal protection equipment to keep them safe and able to perform job duties. There is also an added layer of
complexity to triaging patient care and a higher patient volume during pandemics.

Socially Vulnerable Populations

Socially vulnerable populations are especially at risk during public health emergencies because of factors like
socioeconomic status, household characteristics, racial and ethnic minority status, or housing type and
transportation (ATSDR 2022). Depending on the characteristics of the disease or virus, certain population groups
can be at higher risk of infection than others.

Impact on General Building Stock and Critical Facilities

No structures are anticipated to be directly impacted by a pandemic or infectious disease. However, structures,
especially critical facilities, could be damaged due to the lack of maintenance personnel due to the personnel
being sick. This is especially true of critical facilities and businesses with processes (e.g., chemical reactions)
that occur continuously.

Impact on the Economy

The impact disease outbreaks have on the economy and estimated dollar losses are difficult to measure and
quantify. Costs associated with the activities and programs implemented to conduct surveillance and address the
pandemic have not been quantified in the available documentation. Instead, activities and programs implemented
by the County to address this hazard are described below, all of which could impact the local economy.

The COVID-19 pandemic from 2019-2023 resulted in significant negative impacts on economic activity in the
County, Commonwealth, and country due to the identified need to enforce social distancing and quarantine
conditions until the disease spread was lessened. During the height of the COVID outbreak, all non-essential
businesses were forced to close. The virus outbreak has also had a deleterious impact on government finances
due to tax delinquency and user fee loss. Decreased revenues can lead to service cuts and prevent the county and
community from procuring necessary supplies to weather the outbreak. Though the full scale of the economic
fallout is yet to be quantified, the economic impact of the pandemic was felt in Dauphin County.
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Smaller-scale disease outbreaks can also cause negative economic impacts, though the extent of impact is
variable.

Impact on the Environment

A pandemic and infectious disease have no direct impact on the environment. However, pandemics and
infectious diseases can have the following cascading impacts on the environment (not an exhaustive list):

e Pollution of land and waterways/waterbodies due to prophylactic supplies (e.g., masks) being
improperly disposed of (e.g., littered).

e Environmental contamination due to waste being improperly disposed of or treated, due to lack of
personnel to carry out proper disposal procedures.

e Environmental contamination due to runaway chemical reactions causing releases of hazardous
materials from facilities (see Impact on General Building Stock and Critical Facilities).

o A lack of environmental regulators due to them being sick can reduce the effectiveness of environmental
programs or requirements, having a detrimental impact on the environment.

Future Growth and Development

As the population increases, so too does the possibility of spreading an infectious disease. This is exacerbated
by future growth causing higher density in populated areas.

Effect of Climate Change on Vulnerability

The relationship between climate change and an increase in infectious diseases is difficult to predict with
certainty; however, there may be linkages between the two. Changes in the environment may create a more
livable habitat for vectors carrying disease as suggested by the Centers for Disease Control and Prevention (CDC
2022). Localized changes in climate and human interaction may also be a factor in the spread of disease.

The relationship between climate change and infectious diseases is somewhat controversial. The notion that
rising temperatures will increase the number of mosquitoes that can transmit malaria among humans (rather than
just shift their range) has been the subject of debate over the past decade. Some believe that climate change may
affect the spread of disease, while others are not convinced. However, many researchers point out that climate
is not the only force at work in increasing the spread of infectious diseases into the future. Other factors, such as
expanded rapid travel and the evolution of resistance to medical treatments, are already changing the ways
pathogens infect people, plants, and animals. As climate change accelerates, it is likely to work synergistically
with many of these factors, especially in populations increasingly subject to massive migration and malnutrition
(WHO 2020).

Additional Data and Next Steps

For future plan updates, Dauphin County will work with stakeholders to identify the long-term impacts of
pandemics and infectious disease outbreaks and the long-term solutions that can be implemented to reduce
vulnerability to these events. Dauphin County will work with the healthcare coalition and other health sector
stakeholders to increase participation by these groups in future plan updates.
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4.3.13 Radon Exposure

Radon is a radioactive gas produced by the breakdown of uranium in soil and rock that can lead to lung cancer
in people exposed over a long period of time. Most exposure comes from breathing in radon gas that enters
homes and buildings through foundation cracks and other openings. According to the Department of
Environmental Protection (DEP), approximately 40 percent of Pennsylvania homes have elevated radon levels
(PEMA).

This section describes the
location and extent, range of Figure 4.3.13-1. Radon Movement and Entry Points into a House

magnitude, past occurrence,
future occurrence, and
vulnerability assessment for the
radon exposure hazard for the
2025 Dauphin County Hazard
Mitigation Plan (HMP).

Location and Extent

Airborne radon is recognized as a
major radioactive  exposure
pathway. Radon (Rn-222) is a
widespread hazard. The
distribution of radon (Rn-222)
correlates with the distribution of
radium (Ra-226) and uranium
(U-238). Uranium  decays
(undergoes atomic changes) to
become radium, which decays to
radon. While radium has a half-
life (the time it takes to decay) of
1600 years, radon has a half-life of 3.8 days. Because of the short half-life of radon, the distance radon atoms
travel from their parent before they decay is generally limited to extents of feet or tens of feet (PEMA 2023).
Figure 4.3.13-1 illustrates radon entry points into a home. The following three sources of radon in houses are
now recognized, but the latter two sources are not frequently or known problems in Pennsylvania:

Source: (Advanced Basement Systems 2018)

= Radon in soil air that flows into the house;

= Radon dissolved in water from private wells and exsolved during water usage;

= Radon emanating from uranium-rich building materials, such as concrete blocks or gypsum wallboard
(PEMA 2023).

The Environmental Protection Agency (EPA) has created a map of radon zones that identifies areas across the
U.S. with the potential for elevated indoor radon levels (EPA 2023). Each county across the country is classified
as having a low (Zone 3), moderate (Zone 2), or high (Zone 1) radon hazard potential (Refer to Figure 4.3.13-2
for radon zones in the Commonwealth of Pennsylvania and zone thresholds). Most counties across the
Commonwealth, particularly counties in eastern Pennsylvania, have a high hazard potential for indoor radon.
According to the EPA map of radon zones, Dauphin County is in Zone 1 (counties with predicted average indoor
radon screening levels greater than 4 pCi/L).
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Figure 4.3.13-2. Radon Hazard Zones in Pennsylvania

Source:  (EPA 2022); (EPA 2023)
Note: Dauphin County is identified by a white circle. The figure indicates that Dauphin County is in EPA Radon Zone 1 (high).

High radon levels were initially thought to be exacerbated in tightly sealed houses, although it is now recognized
that rates of airflow into and out of houses, plus the location of air inflow and the radon content of the air in the
surrounding soil, are key factors affecting radon concentrations. Air must be drawn into a house to compensate
for outflows of air caused by a furnace, fan, thermal “chimney” effect, or wind effects. If the upper part of the
house is tight enough to impede the influx of outdoor air (radon concentration generally below 0.1 pCi/L), an
appreciable fraction of the air may be drawn in from the soil or fractured bedrock through the foundation and
slab beneath the house, or cracks and openings for pipes, sumps, and similar features. Soil gas typically contains
between a few hundred to a few thousand pCi/L of radon; therefore, even a small rate of soil gas inflow can lead
to elevated radon concentrations in a house (PEMA 2023).

Radon concentration in soil gas depends on a number of soil properties, the importance of which is still being
evaluated. In general, 10 to 50 percent of newly formed radon atoms escape the host mineral of their parent
radium and gain access to the air-filled pore space. The radon content of soil gas tends to be higher in soils
containing higher levels of radium and uranium, especially if the radium occupies a site on or near the surface
of a grain from which the radon can easily escape. The amount of space between soil particles and soil
permeability for airflow, including cracks and channels, are important factors determining radon concentration
in soil gas and its flow rate into a house. Soil depth and moisture content, mineral host and form for radium, and
other soil properties may also be important. Fractured areas in bedrock may supply air with radon concentrations
similar to those in deep soil for houses built on bedrock (PEMA 2023).

Areas where houses have high levels of radon can be divided into three groups in terms of uranium content in

rock and soil, which can be summarized as the following:
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Areas of very elevated uranium content (above 50 parts per million [ppm]) around uranium deposits and
prospects: have very high levels of radon, but the hazard normally is restricted to within a few hundred feet of
the deposit. In Pennsylvania, these localities occupy an insignificant area.

Areas of common rock having higher than average uranium content (five to 50 ppm) include rock types such
as granitic and felsic alkali igneous rocks and black shales in Pennsylvania. High uranium values in rock or soil
and high radon levels in houses in the Reading Prong are associated with Precambrian granitic gneisses
commonly containing 10 to 20 ppm uranium but locally containing more than 500 ppm uranium. Elevated
uranium occurs in black shales of the Devonian Marcellus Formation and possibly the Ordovician Martinsburg
Formation in Pennsylvania. High radon values are locally present in areas underlain by these formations.

Areas of soil or bedrock that have normal uranium content but properties that promote high radon levels
in houses are incompletely understood at present. Relatively high soil permeability can lead to high radon
concentrations, the clearest example being houses built on glacial eskers. Limestone-dolomite soils also appear
to be predisposed to high radon levels in houses, perhaps because of the deep clay-rich residuum where radium
is concentrated by weathering on iron oxide or clay surfaces, coupled with moderate porosity and permeability.
The importance of carbonate soils is indicated by an exceedance of four pCi/L in 93 percent of a sample of
houses built on limestone-dolomite soils near State College, Centre County, and an exceedance of 20 pCi/L in
21 percent of that sample of houses, even though uranium levels in the underlying bedrock are all within the
normal range of 0.5 to five ppm (PEMA 2023).

Range of Magnitude

Radon exposure is the second leading cause of lung cancer after smoking. Radon exposure is the number one
cause of lung cancer among nonsmokers. Radon is responsible for approximately 21,000 lung cancer deaths
every year, approximately 2,900 of which occur among people who have never smoked. Lung cancer is the only
known effect on human health from exposure to radon in the air and, thus far, no evidence indicates that children
are at greater risk of lung cancer than adults. The main hazard is actually from radon daughter products—the
elements that radon decays to, including polonium-218, lead-214, and bismuth-214. These products may become
attached to lung tissue and induce lung cancer by their radioactive decay. Table 4.3.13-1 lists the following
3information for smokers and nonsmokers: cancer risks from exposure to radon at various levels, comparisons
of lung cancer risks from radon exposure to comparable cancer risks from other hazards, and action thresholds
(PEMA 2023).

Table 4.3.13-1. Radon Risk for Smokers and Non-Smokers

Radon ) ) . . q
Level Cancer E?fteet ipni; ]lg’gogsl:ligple with Comparative ECXanOcsel:‘rihsk of Radon Action Threshold
(pCi/L) P P
SMOKERS
20 About 260 people could get lung cancer | 250 times the risk of drowning
200 times the risk of dying in a home
10 About 150 people could get lung cancer fire Fix structure
8 About 120 people could get lung cancer | 30 times the risk of dying in a fall
4 About 62 people could get lung cancer 5 times the risk of dying in a car crash
. . . . Consider fixing structure
2 About 32 people could get lung cancer 6 times the risk of dying from poison between 2 and 4 pCi/L
1.3 About 20 people could get lung cancer (Average indoor radon level) Reducing radon levels
0.4 About 3 people could get lung cancer (Average outdoor radon level) below 2 pCi/L is difficult
NON-SMOKERS
20 About 36 people could get lung cancer 35 times the risk of drowning
20 times the risk of dying in a home
10 About 18 people could get lung cancer fire Fix structure
8 About 15 people could get lung cancer 4 times the risk of dying in a fall
4 About 7 people could get lung cancer The risk of dying in a car crash
. . . Consider fixing structure
2 About 4 people could get lung cancer The risk of dying from poison between 2 and 4 pCi/L
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liz:izil Cancer Rflte per 1,000 People with Comparative Cvancer.Risk of Radon Action Threshold
(pCi/L) Lifetime Exposure Exposure
1.3 About 2 people could get lung cancer (Average indoor radon level) Reducing radon levels
0.4 - (Average outdoor radon level) below 2pCi/L is difficult
Source:  EPA 2023
Note: Risk may be lower for former smokers; “pCi/L” = picocuries per level, or a unit of measurement for radon levels in the air

* Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R-03-003).
** Comparison data calculated using the Centers for Disease Control and Prevention’s 1999-2001 National Center for Injury Prevention and
Control Reports.

The worst-case scenario for radon exposure would be a large area of tightly sealed homes in Dauphin County
causing high levels of exposure over a prolonged period without the resident being aware. This worst-case
scenario exposure could then lead to a large number of people with cancer attributed to radon exposure. The
most likely scenario is a single household exposed to a very low concentration of radon, with no adverse health
effects.

Past Occurrence

Current data on the abundance and distribution of radon as it affects individual houses in the Commonwealth of
Pennsylvania in general is considered incomplete and potentially biased (PEMA 2023). Dauphin County is not
an exception. The EPA has estimated the national average indoor radon concentration is 1.3 pCi/L and the level
for action is four pCi/L; however, they have estimated the average indoor concentration in Pennsylvania
basements is about 7.1 pCi/L and 3.6 pCi/L on the first floor (PA DEP n.d.).

The PA DEP Bureau of Radiation Protection provides information for homeowners on how to test for radon in
their houses. If a test results in radon concentrations over four pCi/L, then the Bureau works to help the
homeowners make repairs to their houses to mitigate against high radon levels. The total number of tests reported
to the Bureau since 1990 and their results are provided by zip code on the Bureau’s website and are summarized
in Table 4.3.13-2 for Dauphin County. However, this information is only provided if over 30 tests total were
reported to best approximate the average for the area (PA DEP n.d.).

In Dauphin County, 28 of 48 zip codes had reported results from enough tests to allow the Bureau to report the
findings, which are shown in Table 4.3.13-2. The PADEP only publishes the average and maximum results for
a zip code; it does not offer a range of results for a zip code, municipality, or region. The PADEP Radon Division
recommends all homeowners test for radon within their respective zip codes, regardless of test results. Despite
a low average test result within a zip code, many homes in that zip code may have elevated radon levels.

Table 4.3.13-2. Radon Level Tests and Results by Zip Codes in Dauphin County

ZIP Code Location Area in Home | Number of Tests Maximum Result (pCi/L)  Average Result (pCi/L)
17112 Harrisburg Basement 9,233 772.2 9.0
First Floor 1,376 90.8 5.2
17111 Paxtang Basement 7,467 918.2 15.9
First Floor 1,410 367.0 8.9
17036 Hummelstown Basement 7,563 435.5 12.7
First Floor 1,143 224.0 7.2
17110 Harrisburg Basement 4,760 250.3 6.6
First Floor 1,208 66.0 3.0
17109 Colonial Park Basement 4,092 148.0 10.5
First Floor 869 60.6 4.7
17057 Middletown Basement 2,368 231.0 6.8
First Floor 399 60.6 3.2
17104 Harrisburg Basement 1,009 134.1 9.7
First Floor 328 72.8 4.6
17033 Hershey Basement 4,948 140.2 7.5
First Floor 2,210 113.3 2.9
17103 Harrisburg Basement 521 147.8 7.1
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First Floor 138 40.5 2.6
17113 Steelton Basement 888 346.0 12.6

First Floor 172 439.6 12.0
17043 Harrisburg Basement 1,224 90.9 8.1

First Floor 259 48.9 4.1
17061 Millersburg Basement 716 115.5 12.9

First Floor 139 46.7 6.2
17102 Harrisburg Basement 803 508.0 6.1

First Floor 330 8.1 1.1
17032 Carsonville Basement 1,314 416.3 28.3

First Floor 182 303.3 14.3
17018 Dauphin Basement 669 91.9 10.0

First Floor 121 41.1 5.5
17048 Lykens Basement 203 276.7 13.7

First Floor 42 32.2 4.2
17980 Tower City Basement 143 100.8 9.7

First Floor Insufficient Data Insufficient Data Insufficient Data
17028 Grantville Basement 396 565.3 11.3

First Floor 63 34.1 4.6
17023 Elizabethville Basement 359 94.5 11.1

First Floor 50 50.3 8.0
17034 Highspire Basement 236 38.1 3.9

First Floor 36 4.8 1.4
17101 Harrisburg Basement 225 81.3 6.1

First Floor 77 12.3 1.1
17098 Williamstown Basement 104 90.6 9.0

First Floor Insufficient Data Insufficient Data Insufficient Data
17030 Gratz Basement 73 78.4 10.2

First Floor Insufficient Data Insufficient Data Insufficient Data
17105 Harrisburg Basement 35 14.3 33

First Floor Insufficient Data Insufficient Data Insufficient Data

Source: (PADEP 2022)

Probability of Future Occurrence

Radon exposure is inevitable given the present soil, geologic, and geomorphic factors across Pennsylvania.
Residents who live in developments within areas where radon levels previously have been found significantly
high will continue to be more susceptible to exposure. However, new incidents of concentrated exposure may
occur with future development or deterioration of older structures. Exposure can be limited by conducting proper
testing within both existing and future developments and implementing appropriate mitigation measures (PEMA
2018). As part of a 2014 initiative, EPA’s “Test, Fix, Save a Life” radon action campaign strives to highlight
radon testing and mitigation as a simple and affordable step to significantly reduce the risk for lung cancer.
Through this initiative, the “Test, Fix, Save a Life” mantra specifies activities and facts for the public regarding
radon poisoning, as indicated below:

e Test: All homes with or without basements should be tested for radon. Affordable do-it-yourself radon
test kits are available online and at home improvement and hardware stores, or you can hire a qualified
radon tester.

¢ Fix: EPA recommends taking action to fix radon levels at or above four pCi/L and contacting a qualified
radon-reduction contractor. In most cases, a system with a vent pipe and fan is used to reduce radon.
Addressing high radon levels often costs the same as other minor home repairs.

e Save a Life: 21,000 Americans die from radon-related lung cancer each year. By decreasing elevated
levels in a home, residents can help prevent lung cancer while creating a healthier home (EPA 2014).

It is estimated that Dauphin County will continue to experience direct and indirect impacts from radon exposure
events annually that may induce secondary hazards such as lung cancer. Therefore, the future occurrence of
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radon exposure in the County has been adjusted and characterized as highly likely, as defined by the Risk Factor
Methodology probability criteria (see Table 4.4-1).

Vulnerability Assessment

To understand risk, a community must evaluate the assets exposed or vulnerable within the identified hazard
area. This section evaluates and estimates the potential impact of the radon exposure hazard on Dauphin County
in the following sections:

o Impacts on (1) life, health, and safety; (2) general building stock and critical facilities; (3) the economy;
(4) the environment; (5) future growth and development

e Effect of climate change on vulnerability

e  Further data collection that will increase understanding of this hazard over time

Impact on Life, Health, and Safety

For this plan, the entire population of the county is assumed to be at risk of radon exposure. Radon is responsible
for more than 21,000 lung cancer deaths every year. Lung cancer is the only known effect on human health from
exposure to radon in the air, and thus far, no evidence indicates that children are at greater risk of lung cancer
than adults (US EPA 2023).

Impact on Socially Vulnerable Populations

There is little research or information exploring the disproportionate impact of indoor radon exposure on socially
vulnerable populations in Dauphin County.

Impact on General Building Stock and Critical Facilities

While the entire general building stock and critical facility inventory in Dauphin County is exposed to radon,
radon does not result in direct damage to structures and facilities. Rather, engineering methods installed to
mitigate human exposure to radon in structures result in economic costs described in the following subsection.

Impact on the Economy

The EPA has concluded that an average radon mitigation system costs $1,200. EPA also states that current state
surveys indicate one home in five has elevated radon levels. Based on this information, radon loss estimation is
factored by assuming that 20 percent of the residential buildings within Zone 1 counties have elevated radon
levels, and each would require a radon mitigation system installed at the EPA-estimated average of $1,200
(PEMA 2023). Therefore, estimated radon mitigation costs for residential structures in Dauphin County could
exceed $46 million. However, this total could be higher based on the number of households in the County with
radon levels exceeding four pCi/L.

Impact on the Environment

Radon exposure exerts minimal environmental impacts. Because of the relatively short half-life of radon, it tends
to affect only living and breathing organisms such as humans or pets that are routinely within contained areas
(basement or house) near the source from which the gas is released (PEMA 2023).

Future Growth and Development

Areas targeted for potential future growth and development within the next five years have been identified across
the County (Section 2). Any new land development will be exposed to this hazard. Measures to reduce human
exposure to radon in structures are readily available and can be incorporated during new construction at
significantly lower cost and greater effectiveness than retrofitting existing structures to implement these
measures.
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Effect of Climate Change on Vulnerability

According to the EPA’s Climate Change and Indoor Air Quality report, behavioral changes driven directly or
indirectly by climate change may increase indoor radon exposure vulnerability in Dauphin County. For example,
the increased use of ceiling fans could increase the deposition of radon decay products and reduce the delivered
radon-related doses to the lungs (Field 2010).

Additional Data and Next Steps

The assessment above for Dauphin County identifies human health and economic losses associated with this
hazard of concern; however, these estimates are based on national epidemiological statistics and generalized
estimates of costs to mitigate structures in Dauphin County. Because specific structural conditions affect human
exposure to radon, direct radon measurements within facilities are necessary to properly assess the level of health
risk and indicate the need for mitigation measures. Furthermore, EPA recommends consideration of radon
exposure risk and installation of mitigation measures as appropriate during all new construction.
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4.3.14 Subsidence, Sinkholes

Land subsidence is a gradual settling or sudden sinking of the ground surface due to the movement of subsurface
materials. A sinkhole is a subsidence feature resulting from the sinking of surficial material into a pre-existing
subsurface void. Subsidence and sinkholes are geologic hazards that can impact roadways and buildings and
disrupt utility services. Subsidence and sinkholes are most common in areas underlain by limestone and can be
exacerbated by human activities such as water, natural gas, and oil extraction (PEMA ). In Pennsylvania, mine
subsidence is a concern due to the number of underground coal and clay mines. Mine subsidence is the
movement of the ground surface as a result of the collapse of the roof, floor, or pillars of underground mines
(DCNR, Mind Subsidence, Loss & Coverage 2022).

A sinkhole is a subsidence feature
Figure 4.3.14-1 Water Flowing through Karst Geology that results from the downward

movement of surface material,
resulting in a hole or cavity
(DCNR, Sinkholes 2022).
Sinkholes are generally found in
areas underlain by carbonate
bedrock (such as limestone and
dolomite), found in large areas of
central and southeastern
Pennsylvania. They occur
naturally due to the physical and
chemical weathering of the
bedrock. Water passing through
naturally occurring fractures and
bedding planes dissolves the
bedrock, leaving voids below the
surface. Eventually, overburden
on top of the voids collapses,
leaving  surface  depressions
resulting in karst topography.
Characteristics  of  structures
associated with karst topography
Source: (State College Borough 2020) include sinkholes, linear
depressions, and caves. Often, the

sub-surface solution of limestone will not result in the immediate formation of karst features.

As stated in the 2023 Pennsylvania State Hazard Mitigation Plan, there are two common causes of subsidence
in the State: 1) dissolution of carbonate rock such as limestone or dolomite, and 2) mining activity. In the first
case, water passing through naturally occurring fractures and bedding planes dissolves bedrock, leaving voids
below the surface. Eventually, overburden on top of the voids collapses, leaving surface depressions resulting in
karst topography. Characteristic structures associated with karst topography include sinkholes, linear
depressions, and caves. Often, the sub-surface solution of limestone will not result in the immediate formation
of karst features. Collapse sometimes occurs only after a large amount of activity, or when a heavy burden is
placed on the overlying material (PEMA 2023).
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The following sections discuss the location and extent, range of magnitude, previous occurrence, future
occurrence, and vulnerability assessment associated with the subsidence/sinkhole hazard for Dauphin County.

4.3.14.1 Location and Extent

According to the Pennsylvania Department of Conservation and Natural Resources (DCNR), the southern parts
of Dauphin County have carbonate bedrock, and these are the locations where sinkholes can most frequently
occur (see Figure 4.3.14-2). In addition to geological undertones of the land, sinkholes can also occur where
abandoned mines may create unstable or shifting soils. Figure 4.3.14- shows the areas of the County where
abandoned mines are concentrated.

Figure 4.3.14-2 Carbonate Rock Hazard Areas in Dauphin County, PA
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Beginning in 1985, the Pennsylvania Geological Survey began mapping and investigating areas of karst features
of carbonate rocks. Locations of surface depressions, sinkholes, surface mines, and caves were compiled from
municipal questionnaires, field surveys, published literature, and unpublished data. The outcome of these
investigations was a series of maps showing where karst features of carbonate rocks were located, and after
digitizing their findings, the Pennsylvania Geological Survey’s findings are presented below.

Mapping the density of karst points is helpful for the assessment of potential structural and environmental
problems associated with karst geology. High-density areas of karst points where land subsidence may be a
problem are noted, or where karst features can serve as direct recharge zones to the groundwater. These areas
are highly vulnerable to groundwater contamination (USGS 2013).

Figure 4.3.14-3 and Figure 4.3.14-4 below combines karst density mapping from the USGS along with karst
features (sinkholes and surface depressions) across southern Dauphin County.
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Figure 4.3.14-3 Mapped Karst Density Features across Dauphin County, PA

Sources: (USGS 2013); ArcGIS Online
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Figure 4.3.14-4 Karst Features and Density across Southern Dauphin County

Sources: (USGS 2013); ArcGIS Online

Another area where sinkholes are more common is in areas of abandoned mines and caves. Figure 4.3.14-6 is a
county-wide map showing the locations of abandoned mines.
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Figure 4.3.14-5 Areas of Abandoned Mines and Sinkhole Hazard in Dauphin County, PA
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Figure 4.3.14-6 Areas of Abandoned Mines Hazard in Dauphin County, PA
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4.3.14.2 Range of Magnitude

Subsidence and sinkhole events may occur gradually or abruptly. Events could result in minor elevation changes
or deep, gaping holes in the ground surface. Subsidence and sinkhole events can cause severe damage in urban
environments, although gradual events can be addressed before significant damage occurs. If long-term
subsidence or sinkhole formation is not recognized and mitigation measures are not implemen