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EXECUTIVE SUMMARY

Hazard Mitigation Overview

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 costs
associated with hazards.

The City of Philadelphia has developed a hazard mitigation plan (HMP) to reduce risks from disasters to the people,
property, economy, and environment within the City& planning area; this plan was prepared as an update to the
2022 City of Philadelphia HMP. The updated 2026 HMP (also referred to as fthe pland includes citywide analysis
and assessment of hazards, risk, and capabilities.

The plan complies with federal and state hazard mitigation planning requirements to establish the Planning Partners6
eligibility for funding under Federal Emergency Management Agency (FEMA) grant programs. The federal Disaster
Mitigation Act of 2000 requires state and local entities to implement pre-disaster mitigation planning and develop
HMPs. The Pennsylvania Emergency Management Agency (PEMA) supports plan development for jurisdictions in
Pennsylvania.

The Planning Process

This HMP update documents the process and outcomes ofthep | anni ng pmitigationplanpiagreffossdéTo
support the planning process, the planning participants accomplished the following:

1 Reconvened the standing Stakeholder Steering Committee, composed of subject matter experts from
various City departments, who provided guidance for the 2026 update. This committee was complemented
by additional stakeholder and public groups, including the All-Stakeholder Work Group and the Public
Steering Committee. The engagement of these three groups facilitated comprehensive evaluation of
decisions throughout the process from diverse perspectives. Additionally, their involvement helped ensure
that the plan remained community-focused and garnered the necessary community and stakeholder
support.

Reviewed the 2022 City of Philadelphia All-Hazard Mitigation Plan

Identified hazards of concern to the City to be included in the update

Profiled the hazards of concern

Estimated the inventory at risk and potential losses associated with these hazards

Reviewed and updated the mitigation goals and objectives

Reviewed mitigation strategy and actions outlined in the 2022 HMP to indicate progress
Developed new mitigation actions to reduce the vulnerability of assets from the hazards of concern

Involved a wide range of stakeholders and the public in the plan update process

=2 =2 =4 =4 =4 4 4 4

Developed mitigation plan maintenance procedures to be executed after obtaining approval of the plan from
PEMA and FEMA
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Involvement by Stakeholders and the Public

The Planning Partners kept stakeholders and the general public informed throughout the planning process and
provided opportunities for public comment and input. In addition, numerous agencies and stakeholders participated
as core or support members of the Steering Committee, All-Stakeholder Work Group, or Public Steering Committee,
providing input and expertise throughout the planning process.

Multiple Agency Support for Hazard Mitigation

Primary responsibility for the development and implementation of mitigation strategies and policies lies with local
governments. However, local governments are not alone; various partners and resources at the regional, state, and
federal levels are available to assist communities in the development and implementation of mitigation strategies.
In Pennsylvania, PEMA is the lead agency providing hazard mitigation planning assistance to local jurisdictions. In
addition, FEMA provides grants, tools, guidance, and training to support mitigation planning.

In updating the HMP, the City fully coordinated with and solicited participation from City government, relevant
organizations and groups, state and federal agencies, and the general public. This coordination ensured that
stakeholders had established communication channels and relationships to support mitigation planning and
mitigation actions included in the plan.

Additional input and support for this planning effort was obtained from a wide range of agencies as well as through
public involvement. Under the project management of the City of Philadelphia Office of Emergency Management
(OEM), the City of Philadelphia Hazard Mitigation Steering Committee provided oversight for the preparation of this
plan. The Steering Committee includes representatives from the following:

City of Philadelphia Office of Emergency Management

City of Philadelphia Office of Sustainability

City of Philadelphia Fire Department Planning Unit

City of Philadelphia Water Department

City of Philadelphia Office for People with Disabilities

City of Philadelphia Planning Commission

City of Philadelphia Department of Public Property

City of Philadelphia Department of Licenses and Inspections

City of Philadelphia Office of Transportation and Infrastructure Systems
City of Philadelphia Office of the Community Development Block Grant-Disaster Recovery Office
City of Philadelphia Budget Office

City of Philadelphia Parks and Recreation

= =4 =4 =4 =4 4 4 4 4 4 4 -4 9

City of Philadelphia Department of Public Health

Risk Assessment for Local Hazards of Concern

The Planning Partners evaluated each the City& risk and vulnerability due to each of the hazards of concern, based
on past events, past and predicted future losses, and the expected probability of future occurrence. From these
evaluations, hazards were ranked as high, medium, or low risk. The hazard rankings were used to focus and
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prioritize mitigation strategies. Summary overall hazard rankings for the City of Philadelphia are presented in

Table ES-1-1.

Table ES-1-1. Citywide Ranking for the City of Philadelphia Hazards of Concern

Hazard of Concern Hazard Ranking

Building and Structure Collapse

Civil Disturbance

Cyberterrorism

Dam Failure

Drought

Earthquake

Environmental Hazards - Hazardous Materials Release
Extreme Temperature

Flood, Flash Flood, Ice Jam

Gun Violence and Criminal Activity
Hurricane, Tropical Storm, Nor Geaster
Pandemic and Infectious Disease
Subsidence, Sinkhole

Substance Use Disorder

Terrorism

Tornado, Windstorm

Urban Fire and Explosion

High
Medium
High
Low
Medium
Medium
High
High
High
High
High
High
Medium
High
Medium
Medium
High

Capability Assessment and  Plan Integration into Other Local Mechanisms

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies become
an integral part of public activities and decision-making. Within the City, there are many existing plans and programs
that support hazard risk management. It is critical that this HMP integrates, complements, and references those
plans and programs to the extent practical in order for it to be a comprehensive resource for hazard mitigation.

The HMP includes a capability assessment to review relevant local mechanisms for the City. This assessment
identifies where the City is currently able to implement hazard mitigation measures and where each would benefit
from improved capabilities for such measures. The capability assessment also provides a summary and description
of the existing plans, programs, and regulatory mechanisms at all levels of government (federal, state, and local)

that support hazard mitigation in the City.
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Mitigation Strategy

Hazard Mitigation Plan Goals and Objectives

It is a federal requirement for hazard mitigation
plans to include a description of mitigation goals to
reduce or avoid long-term vulnerabilities to the
identified hazards of concern.

The City of Philadelphia HMP planning process
included a review and update of mitigation goals
and objectives that were previously established to
guide the selection of mitigation actions
addressing all hazards of concern. Mitigation goals
were updated based on the updated risk
assessment, discussions, research, and input from

2026 City of Philadelphia HMP Goals

Goal 1: Protect all life and reduce risks that exacerbate
inequities in health safety.

Goal 2: Build the resilience of community assets, including
property, infrastructure, and cultural resources.

Goal 3: Foster an economy that promotes mitigation and
reduces impacts from hazards.

Goal 4: Restore and enhance the natural ecology.

Goal 5: Create awareness and demand for mitigation and

adaptation as a standard of practice.

plan participants and stakeholders. The goal
development process considered the goals
expressed in the Pennsylvania State Hazard Mitigation Plan, as well as other relevant local planning documents.

Implementation of the 20 22 Plan

The status of the mitigation projects identified in the 2022 HMP was reviewed for this HMP. Numerous projects and
programs have been implemented that have reduced hazard vulnerability to assets in the planning area.
Uncompleted projects have been reevaluated, modified as necessary, and incorporated into this plan. The Planning
Partnersbannexes describe these mitigation activities in more detail, and plan maintenance procedures have been
developed to encourage thorough integration with local decisions and processes and regular review of
implementation progress.

2026 Mitigation Strategy

City actions included in the mitigation strategy had a strong focus on the development, maintenance, and
implementation of several plans throughout the jurisdiction, including the existing Department of Public Health®
Pandemic Plan and the Water Department& Drought Contingency Plan; the creation and coordination of a
Cybersecurity Incident Response and Recovery Plan, Philadelphia Economic Recovery Plan, and Regional
Disaster Housing Plan. Actions also identified a need for expansion of existing outreach capabilities and
communication with the public. Members of the Public Steering Committee indicated there would be a benefit to
having a system for two-way communication with City officials to identify hazards within their communities and
which avenues to take to have the risks from those hazards reduced or eliminated. Several actions surrounding
trees in the City were included in the mitigation strategy, providing several nature-based projects to be implemented.
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1. INTRODUCTION

The City of Philadelphia has developed a hazard mitigation plan (HMP) to reduce risks from disasters to the people,
property, economy, and environment within the City; this HMP updates the 2022 City of Philadelphia HMP. The
updated 2026 HMP (also referred to as fthe plang includes citywide analysis and assessment of hazards, risk, and
capabilities.

1.1 BACKGROUND

1.1.1 What Is Hazard Mitigation?

Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk and effects that can result
from hazards. The Federal Emergency Management Agency (FEMA) defines a hazard mitigation plan (HMP) as
the documentation of a state or local government& evaluation of natural hazards and strategies to mitigate them.

Effective mitigation planning helps people, organizations, and government agencies to better prepare for and
respond when disasters occur. It also allows local governments to remain eligible for FEMA grant funding for
mitigation projects that will reduce the impact of future disaster events. The long-term benefits of mitigation planning
and implementation include the following:

An increased understanding of hazards faced by local communities
l 9 y The Federal Emergency

9 A more sustainable and disaster-resistant community Management Agency
(FEMA) estimates that for

i Financial savings through partnerships that support planning and mitigation
every dollar spent on

efforts .
damage prevention
I Focused use ofllimited resources on hazards that have the biggest impact (mitigation), six dollars is
on the community saved by not having to
f Reduced long-term impacts and damage to human health and structures perform post-disaster

repairs (FEMA 2018).

1 Reduced costs associated with response and recovery efforts, including
repairs

1.1.2 Previous City of Philadelphia HMPs

The City of Philadelphia has been included in 25 federal hazard-related declarations (major disaster, fire
management, and emergency) since the 1950s. The City prepared and adopted its first hazard mitigation plan in
2012. The plan has been regularly updated since then, with updates adopted in 2017 and 2022. The City also
conducted hazard and vulnerability assessments in 1998 and 1984. The most recent update identified the following
as the hazards of concern in the City of Philadelphia:

9 Natural Hazards

¥ Drought

¥ Earthquake

F Extreme Temperature

¥ Flood, Flash Flood, and Ice Jam

¥ Hurricane, Tropical Storm, and Nor&aster
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¥ Subsidence/Sinkhole

¥ Tornado/Windstorm

F Winter Storm
1 Human-caused Hazards
Building and Structure Collapse
Civil Disturbance
Cyber Terrorism
Dam Failure
Gun Violence and Criminal Activity
Environmental Hazards - Hazardous Materials Releases
Pandemic and Infectious Disease
Substance Use Disorder

Terrorism

N S 5 N SRR 5 N S NN N U S XU S N 5 N U SN N

Urban Fire and Explosion

1.2 PURPOSE

In the early 1990s, a new federal policy regarding disasters began to evolve. Rather than simply reacting whenever
disasters strike communities, the federal government began encouraging communities to assess their vulnerability
to various hazards before disaster strikes and then take actions to reduce or eliminate potential risks. The policy is
based on the logic that a disaster-resistant community can rebound from a natural disaster with less loss of property
or human injury, at much lower cost and, consequently, more quickly. Moreover, other costs associated with
disasters are minimized, such as the time lost from productive activity by businesses and industries.

The federal Disaster Mitigation Act of 2000 (DMA 2000) encouraged states, tribes, and local governments to take
a new and revitalized approach to mitigation planning. DMA 2000 amended the Robert T. Stafford Disaster Relief
and Emergency Assistance Act by repealing the previous law®& mitigation planning provisions (Section 409) and
replacing them with a new set of requirements (Section 322). Under the new Section 322, communities seeking
certain hazard-related federal funding must have a plan that identifies actions to mitigate hazards, risks, and
vulnerabilities and establishes a strategy to implement those actions.

Regulations implementing the intent and requirements of DMA 2000 are included in Title 44 of the Code of Federal
Regulations, Section 201 (44 CFR 201). In Pennsylvania, responsibility for fulfilling the requirements of DMA 2000
and 44 CFR 201 and administering the FEMA Hazard Mitigation Program has been delegated to the Pennsylvania
Emergency Management Agency (PEMA).

The federal regulations require that states and local governmental agencies update HMPs on a 5-year basis to
prepare for and reduce the potential impacts of natural hazards. The City must identify potential natural hazards to
the health, safety, and well-being of its residents, and identify and prioritize actions that can be taken by the
community to mitigate those hazards before disaster strikes. To be eligible for hazard mitigation assistance from
the federal government, communities must prepare, maintain, and update an HMP.
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One goal of the federal regulations is to facilitate cooperation between state and local authorities, prompting them
to work together. This enhanced planning process enables local and state governments to better articulate accurate
needs for mitigation, resulting in faster allocation of funding and more effective risk reduction projects.

1.3 SCOPE

The City of Philadelphia HMP provides a detailed review and analysis of each hazard of concern, resources, and
relevant statistical information for the Planning Partners. Volume | includes all information that applies to the entire
planning area (City of Philadelphia).

1.3.1 Plan Contents

The HMP is organized into two volumes. Volume | is a resource for ongoing mitigation analysis. It includes a
description of the City as well as information on mitigation planning and how the risk assessment and capability
assessment were performed. Volume | of the plan includes the following chapters:

9 Chapter 1: Introduction

9 Chapter 2: City Profile & An overview of City of Philadelphia, including: general information and physical
conditions, land use patterns and trends, population and demographics, economy, general building stock
inventory, community lifelines, and natural, historic, and cultural resources

 Chapter 3: Planning Process & A description of the plan methodology and development process,
committee and stakeholder roles and activities, and how the plan will be incorporated into existing
programs. Information regarding the adoption of the plan by the City.

9 Chapter 4: Risk Assessment 0 Description of the methodology used to assess hazard risk; the process
of identifying the hazards of concern; hazard profiles; findings of the risk assessment (estimates of the
impact of hazard events on life, safety, and health; general building stock; critical facilities; the economy,
and natural, historic, and cultural resources); and summary of the hazard ranking process.

9 Chapter 25: Capability Assessment & A summary and description of the existing plans, programs, and
regulatory mechanisms at all levels of government (federal, state, and local) that support hazard mitigation
within the City.

1 Chapter 26: Mitigation Strategy o Information regarding the mitigation goals and objectives identified by
the Stakeholder Steering Committee in response to priority hazards of concern, and the process by which
local mitigation strategies have been developed or updated.

9 Chapter 27: Plan Maintenance Procedures & A system to continue to monitor, evaluate, maintain, and
update the plan.

Volume II: Appendices include the following:

1 Appendix A: Sample Resolution of Plan Adoption & Documentation that supports the plan approval.

1 Appendix A: Meeting Documentation 8 Agendas, attendance sheets, minutes, and other documentation
(as available and applicable) of planning meetings convened during the development of the plan.

1 Appendix B: Public and Stakeholder Outreach Documentation & Documentation of the public and
stakeholder outreach effort including webpages, informational materials, public and stakeholder meetings
and presentations, surveys, and other methods used to receive and incorporate public and stakeholder
comment and input to the plan update process.
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1 Appendix C: Participation Matrix

9 Appendix D: Action Worksheet Template and Instructions

1 Appendix E: Plan Maintenance Tools 8 Examples of plan review templates available to support annual
plan review and example FEMA Guidance Worksheets (FEMA 386-4).

9 Appendix F: Critical Facility Inventory

1  Appendix G: Mitigation Action Worksheets and Supplementary Date 0 Details for actions identified for
the updated mitigation strategy.

1 Appendix H: PEMA Planning Standards & Includes planning standards and guidelines for hazard

mitigation planning.

1.3.2 Key Changes in the Current Update

The following are the most significant changes made between the previous City HMP (2022) and the current (2026)
update:

1

= = =4 =

The 2026 HMP was updated to match the FEMA 2025 Local Mitigation Planning Policy Guide and align
with the 2023 Commonwealth of Pennsylvania Hazard Mitigation Plan.

New methods of public outreach were utilized including the use of two sub-contractors to produce outreach
materials and the creation of a Public Steering Committee to represent the various neighborhoods within
the City.

An updated risk assessment was performed using Hazus modeling.

The hazard history and hazard risk information were updated using new data from the past five years.
The fOpioid Addiction Responseohazard from the 2022 HMP was renamed to fSubstance Use Disordera
The fAiWar and Cri minal Activitydo hazard from the
Activityo.

Goals and objectives were evaluated by plan stakeholders in a Mitigation Strategy Workshop and updated
to reflect new City priorities and capabilities.

All mitigation actions in the 2022 HMP were updated to reflect changes in status and progress.

New mitigation actions were identified by plan stakeholders in a Mitigation Strategy Workshop.

1.4 AUTHORITY AND REFERENCES

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

= =4 =4 =4 =4 4 4

Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C., Section 322, as amended
Title 44 CFR, Part 201, Mitigation Planning

Disaster Mitigation Act of 2000, as amended

FEMA Local Mitigation Planning Policy Guide, effective April 2023

FEMA Local Mitigation Planning Handbook, May 2023

Pennsylvania Emergency Management Services Code, Title 35, Pa C.S. Section 101

Pennsylvania Municipalities Planning Code of 1968, Act 247 as reenacted and amended by Act 170 of
1988
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9 Pennsylvania Hazard Mitigation Planning Standard Operating Guide, 2020
Commonwealth of Pennsylvania 2023 Hazard Mitigation Plan, approved August 28, 2023

A full list of references used in updating this HMP is provided in Appendix A.
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2. CITY PROFILE

The planning area for this HMP is comprised of the entirety of the City of Philadelphia. This chapter presents general
information about the land, people, and assets of the City of Philadelphia. This information provides a baseline for
understanding the economic, structural, and population assets at risk from the hazards addressed in this HMP.

2.1 GEOGRAPHY AND ENVIRONMENT

2.1.1 Hydrography and Hydrology

Numerous creeks, rivers, and waterways pass through the City of Philadelphia, including the Delaware River,
Schuylkill River, Wissahickon Creek, Pennypack Creek, Frankford Creek, Poquessing Creek, and Cobbs Creek. All
the major bodies of water within Philadelphia are part of seven watersheds. Within Philadelphia& watersheds, 54
percent of the surfaces are impervious, which is why many areas of the City are prone to flash flooding (PWD 2011).

2.1.2 Watersheds

A watershed is the area of land that drains into a body of water such as a river, lake, stream, or bay. It is separated
from other systems by high points in the area such as hills or slopes. It includes not only the waterway itself but
also the entire land area that drains to it. For example, the watershed of a lake would include not only the streams
entering the lake but also the land area that drains into those streams. Drainage basins generally refer to large
areas that encompass the watersheds of many smaller rivers and streams (NOAA 2024). Figure 2-1 depicts the
hydrologic system of a watershed. Watersheds can cross jurisdictional boundaries.

Figure 2-1. Watershed

A Watershed . ="

watershed divide g 4 A ‘: ‘A A
y o N

tributaries
b4

/ percolation

r'd groundwater
» ., - (aquifer).
.o '- »?*

Source: RCRCD 2019

T.b TETRA TECH

2-6 City of Philadelphia Hazard Mitigation Plan



— City Profile

The City of Philadelphia is located within seven watersheds, as shown in Figure 2-2 (PWD 2022).The City maintains
plans for several of these sub-watersheds. These plans are monitored and updated by the Philadelphia Water
Department (PWD), who creates or collaborates with watershed stakeholders to create several assessments and
planning documents for the sub-watersheds. These documents range from detailed characterization reports
summarizing technical information to more holistic conservation plans intended to enhance quality of life for City
residents. These plans can be found online at (https://water.phila.gov/reporting/watershed-plans-reports/) (PWD
2024).

Figure 2-2. Watersheds of P hiladelphia

Darby-Cobbs Creek Watershed Delaware Watershed Wissahickon Watershed
Pennypack Creek Watershed Poquessing Creek Watershed
Schuylkill River Watershed Tookany/Tacony-Frankford Creek Watershed

Yy ¥

Note: The border of the City of Philadelphia is noted in a red outline. The location of the watersheds are filled in
with a red background.

Source: PWD 2022; PWD 2022; PWD 2022; PWD 2022; PWD 2022; PWD 2022; PWD 2022
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2.1.2.1 Darby -Cobbs Watershed

The Darby-Cobbs Watershed drains approximately 77 square miles. The watershed contains 135 linear miles of
streams. The watershed as a whole is home to about 460,000 residents, but population density is much higher in
and near the City of Philadelphia. Impervious cover is estimated at 45 percent. The watershed encompasses areas
of Chester, Delaware, Montgomery, and Philadelphia counties, with all or parts of 31 municipalities (PWD 2022).

2.1.2.2 Delaware River Watershed

The Delaware River Watershed encompasses areas of four states, 42 counties, and all or parts of 838 municipalities
in the Mid-Atlantic region. Philadelphia constitutes approximately 40 square miles of the Delaware River Watershed,
which drains 13,000 square miles overall. The watershed contains 23,700 linear miles of streams, 21 of which are
located within Philadelphia. An estimated 7.7 million people reside within the watershed, about 500,000 of which
live in Philadelphia. The land use composition for this watershed is estimated at roughly 55 percent forest, 26
percent agriculture, and 15 percent developed. The developed area within Philadelphia is estimated to be 72
percent impervious surface and highly susceptible to flash flooding (PWD 2022).

2.1.2.3 Pennypack Watershed

The Schuylkill Watershed drains approximately 56 square miles and contains 125 linear miles of streams. The
watershed as a whole is home to about 230,000 million residents, Impervious cover is estimated at 33 percent. The
watershed encompasses areas of Montgomery, Philadelphia, and Bucks Counties, with all or part of 12
municipalities (PWD 2022).

2.1.2.4 Poquessing Watershed

The Schuylkill Watershed drains approximately 22 square miles and contains 45 linear miles of streams. The
watershed as a whole is home to about 105,000 million residents, Impervious cover is estimated at 38 percent. The
watershed encompasses areas of Philadelphia, Bucks, and Montgomery counties, with all or parts of four
municipalities (PWD 2022).

2.1.2.5 Schuylkill Watershed

The Schuylkill Watershed drains approximately 2,000 square miles and contains 130 linear miles of streams. The
watershed as a whole is home to about 1.5 million residents, the impervious cover is estimated at 10 percent. The
watershed encompasses areas of 11 counties, including Schuylkill, Berks, Montgomery, Chester, Philadelphia,
Carbon, Lehigh, Lebanon, Lancaster, Bucks, and Delaware (PWD 2022).

2.1.2.6 Tookany/Tacony -Frankford Watershed

The Tookany/Tacony-Frankford Watershed drains approximately 33 square miles and contains 32 linear miles of
streams. The watershed as a whole is home to about 360,000 residents, Impervious cover is estimated at 48
percent. The watershed encompasses areas of Montgomery and Philadelphia counties (PWD 2022).

2.1.2.7 Wissahickon Watershed

The Wissahickon Watershed drains approximately 64 square miles and contains 134 linear miles of streams. The
watershed as a whole is home to about 160,000 residents, Impervious cover is estimated at 24 percent. The
watershed encompasses areas of Montgomery and Philadelphia counties (PWD 2022).
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2.1.3 Topography and Geology

On average, Philadelphia is 39 feet above sea level. Philadelphia& lowest point is 10 feet below sea level, and the
highest point occurs at 445 feet above sea level (Sundek of Pennsylvania n.d.).

According to the Commonwealth of Pennsylvania Department of Conservation and Natural Resources Bureau of
Topographic and Geologic Survey, Philadelphia straddles two physiographic provinces. A physiographic province
is an area of land that is composed of a particular type(s) of rock. Each province is distinguishable by its physical
landforms, unique rock formations, and groundwater characteristics. Philadelphia spans the Atlantic Coastal Plain
and the Piedmont Upland Section (otherwise known as the Southern Piedmont Province) (DCNR 2023). Figure 2-3

depicts the physiographic provinces of Pennsylvania and delineates the two physiographic provinces found within
Philadelphia.

Figure 2-3. Pennsylvania Physiographic Provinces Map
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The Atlantic Coastal Plain is a narrow strip of sandy, low-lying land immediately adjacent to the Delaware River in
southeastern Philadelphia. This province is low-lying, flat, and sandy. The Southern Piedmont province located in
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the Northwest portion of the City contains schist, metagraywacke, amphibolite, and associated ultramafic rocks of
the Wissahickon Formation overlain by unconsolidated Cretaceous and tertiary sediments. This province is
characterized by broad, rounded to flat-topped hills and shallow valleys (DCNR 2023).

2.1.4 Climate

Annual and seasonal temperature and precipitation changes can affect soil moisture, vegetation growth, the water
table, and other physical parameters that can magnify or dampen the impacts of extreme weather events.
Philadelphia is in a humid continental climate zone. This means the City experiences four distinct seasons, including
hot summers and cold winters. Historically, winters have an average temperature of 41.9°F, and summers have an
average temperature of 84.5°F (for the years 1961 to 2000). Precipitation is consistent throughout the year, with
the greatest amounts occurring during the spring and summer (Philadelphia OOS 2021). Between 1981 and 2010,
the City had an average annual temperature of 55.8°F, with monthly averages ranging from just below 33°F in
January to above 78°F in July (COP, 2012). Annually, Philadelphia experiences approximately 41.5 inches of
precipitation annually plus 20.5 inches of snow accumulation (Philadelphia OOS 2014).

2.1.4.1 Climate Change Projections

The May 2021 Pennsylvania Climate Impact Assessment indicated that Pennsylvania is very likely to undergo
increased temperatures and precipitation in the 215t century. Increased average temperatures as a result of climate
change make the occurrence of extreme heat more likely (Commonwealth of Pennsylvania 2021). While increased
average temperatures would make the occurrence of extreme cold less likely, some climatologists have suggested
that warming in the Arctic could impact the position of the jet stream, allowing for more extreme cold weather events
to occur. While some research supports this concept, others do not and the impact of climate change on cold
weather events is not fully understood (National Geographic 2019). Extreme heat and cold result in greater strain
on utilities, increasing the likelihood of utility interruption.

An increase in the intensity of severe weather events is anticipated as the climate continues to change. This will
include wind events such as hurricanes, tornadoes, and wind associated with thunderstorms, among other
phenomena. More storms with higher winds will increase the chance that the utility infrastructure will be impacted
by these storms. Additionally, an increase in precipitation is projected, which could come in the form of heavy
downpours or winter weather thus causing additional utility interruptions. Increased risk of drought may also threaten
water utilities and increase risk of wildfires (Commonwealth of Pennsylvania 2021). While Philadelphia has
historically not faced risk from wildfires, changing climate conditions and prolonged dry periods may elevate the
potential for localized wildfire events, which could endanger public safety and critical infrastructure.

2.2 COMMUNITY FACTS

Philadelphia is home to over 1.6 million people and ranks as the six most-populous city in the United States (U.S.
Census 2024). The City is located at the confluence of the Delaware and Schuylkill Rivers and has a diverse
population that is slowly growing. With numerous universities and colleges, the City is an international education
destination. The Philadelphia region has a gross domestic product (GDP) of $518 billion which ranks as the tenth
largest metropolitan GDP in the United States (U.S. Bureau of Economic Analysis 2023). In 2015, Philadelphia
became the first U.S. World Heritage City. Philadelphia offers many historical destinations and is home to 67
National Historic Landmarks (Philadelphia International Airport n.d.). Philadelphia®& cultural strengths, along with
increasing development, position Philadelphia for growth in residents, businesses, and industry.
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2.2.1 Location

Philadelphia initially encompassed the area between South and Vine Streets, ending at the Delaware and Schuylkill
Rivers. In 1854, citizens voted to pass a bill that consolidated settlements that sprang up outside the City& borders
(such as Northern Liberties, Spring Garden, and Moyamensing) into what would become the county, and City, of
Philadelphia (Independence Hall Association n.d.).

Today, the City encompasses 134.1 square miles of land in the southeastern region of Pennsylvania. The City is
bordered by Bucks County to its north, Montgomery County to its west, Delaware County to its south, and the State
of New Jersey to its east (the Delaware River separates the City of Philadelphia from the State of New Jersey).
Philadelphia is the largest city in Pennsylvania. The City of Philadelphia is coterminous to Philadelphia County,
meaning the City and County of Philadelphia share the same boundaries. The U.S. Census Bureau places
Philadelphia at the urban center of a four-state fiGreater Philadelphiaoregion, otherwise known as the Delaware
Valley, which is comprised of the 11 counties within the Metropolitan Statistical Area of Philadelphia-Camden-
Wilmington. The Delaware Valley is home to approximately six million people and is the country®& sixth-largest
metropolitan area (U.S. Bureau of Economic Analysis 2023). Figure 2-5 displays City of Philadelphia and its
Planning Districts.

2.2.2 Planning Districts

The Philadelphia City Planning Commission (PCPC) divided Philadelphia neighborhoods into 18 planning districts,
as shown Figure 2-5. The City& current comprehensive plan, Philadelphia 2035 is broken out into plans for each of
these planning districts. These districts overlap with 21 police districts, 13 fire battalion districts, and 48 zip codes
within the City.

2.2.3 History

Native American tribes were the first inhabitants of the Philadelphia region. The earliest people, called Paleo-
Indians, settled in the vicinity of Philadelphia over 10,000 years ago. When the Swedish settlers arrived in the
Delaware Valley in 1638, they referred to the area as Lenapehocking or the flLand of the Lenapedafter the members
of the Lenni-Lenape tribe that inhabited the region.

Today, the Lenape people maintain a cultural and symbolic presence in the City, despite being previously displaced
and forcibly relocated to areas like Oklahoma and Wisconsin in the 19t century. The City has formally initiated a

ALand and Life Acknowledgeimhemtapet andeodtdhrirzd ndhhgebensi

ongoing presence. Traditional Ecological Knowledge (TKE) is integrated into urban agriculture efforts with the
Department of Parks and Recreation and the University of Pennsylvania works to educate the public about the
L e n a p e 6-motadl bigopy in the region.

This enduring | egacy continues t o sQitgevelvedtiroughacentuliep dfi a 6 s

colonial expansion and cultural transformation. As European settlers arrived and began renaming the landscape,

p

the Lenapeds influence remained embedded in the regionods:s

ti be fiDel aware, 0 after Lord de |l a Warr, the governor
a vision to build a city between the Schuylkill and Delaware Rivers. He made numerous treaties with the Delaware
Indians, compensating them for the acquisition of land (Baulis 2006). The City he founded was named Philadelphia,
from the Greek words philos (loving) and adelphos (brother), earning it the enduring title: the City of Brotherly Love
(Satullo 2011).
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William Penn®& early plan with gridded streets interspersed with plazas still defines Philadelphia. Long, straight
streets running east-west and north-south were surveyed over the landscape creating a grid of the land between
the Delaware and Schuylkill Rivers, see Figure 2-4. The grid was an efficient way of selling real estate and thereby
growing the population of Philadelphia. Philadelphia grew rapidly during the first few decades of the City®& existence,
expanding from a few hundred inhabitants in 1683 to over 2,000 in 1700. Immigration of Germans and Scots-lIrish,
coupled with growth of the port turned Philadelphia into a major city by the 1750s. During the 1770s, Philadelphia
grew into an important colonial city, hosting the First and Second Continental Congresses and the Constitutional
Convention (Basile McDaniel 2014). Following the Revolutionary War, Philadelphia was selected to be the
temporary capital of the United States. On December 6, 1790, the U.S. Capital officially moved from New York City
to Philadelphia. The capital remained in Philadelphia until 1800 when it permanently settled in Washington, D.C.
(National Constitution Center 2021).

Figure 2-4 First Map of the City of Philadelphia

e 2 r— -y
e ) e artid - 1
L Phidadeipha
-aoA...v'
PrnNsy tVANIA . 2
7~ 2 =g y
'
| 1 : -h\--L"N e v | . “ L DR :
e 4 » i -
k 5 ‘A»uulnn * » " 2 s -
I =
g 3l e \ ;/ .. w 1 <y "3 - ‘
" :
! 1 " ¢ SOR IR RO Y (T R NEE ST a
: — - ;
| - 2
: -
\.‘-.-'u'vlv-.-- Y PRV PR . Y o4 :r oy vheab Vol o oy vl S F
r ‘s ] r r 5 - T
L g COENEY LI SR DR OOFE DR AR R BIET Sl Ll e 1*\ IIE.,.;‘.. T S LTS j '
t) L: . : = i - J
h}T 15 ] o Y T ‘s o | o
. * »
' 4 ) ok AR AL RR] T TR N -
. Lo Ligia [} Ll
- g 3L * 3 L B T30 OO0} OO
e (3 slla Ll w
= 3 L ) ) O ’ -
— - = 4 .
P '
. o .
. L I . =
= * 5 : s =

. (R

Source: (Brin 2015)

l

T.b TETRA TECH

2-12 City of Philadelphia Hazard Mitigation Plan



\/E City Profile

Figure 2-5. City of Philadelphia Hazard Mitigation Plan Area
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Philadelphia was at the heart of the boom in manufacturing in the late 18th and 19th century. Manufacturing plants,
foundries, coal and iron mines were built in the City to support textile, leather, and paper-related industries. From
1800 to 1897, Philadelphia was the leading manufacturing city in the United States. In response, immigrants - mostly
from Germany and Ireland - streamed into Philadelphia, increasing the population from 41,220 in 1800 to 565,529
by 1860. Immigrants from eastern and southern Europe, China, Latin America and the Caribbean contributed to the
growing diversity of the City (Historical Society of Pennsylvania 2017). By World War |, new jobs led to an increasing
African American population from the South. This movement North, known as the Great Migration, caused
Philadelphia& black population to nearly double in size. The City& growth continued until the early 1950s (History
2023). As in many Northeast cities, decadeslong de-industrialization resulted in closed factories, population loss,
vacant land, and urban decay. By 2010, demographic shifts towards cities and an economic resurgence of urban
living began to stabilize and reverse previous decades of population decline (Philadelphia& population increased
by 0.6% between 2000 to 2010).

2.2.4 Major Institutions

2.2.4.1 Industries

Economic diversification, the degree to which economic activity is spread across sectors, is one measure of a
region® economic resilience (UNFCC n.d.). Philadelphia& economy is made up of a diverse set of industries, with
strengths in insurance, law, finance, health, education, utilities, and the arts.

There are three Fortune-500 companies headquartered in Philadelphia (Fortune Media IP 2024). These companies
are listed in Table 2-1.

Table 2-1. Fortune 500 and Fortune 100 companies in Philadelphia

Comcast Telecommunications 33
Rite Aid Food and Drug Stores 171
Aramark Diversified Outsourcing Services 220

SourkE®rtune Media | P 2024

In addition to the Fortune-500 companies located in Philadelphia, there are thousands of businesses located within
the City& borders. The five largest private employers based in Philadelphia as of 2022 include (Pennsylvania DLI
2024):

1 Children® Hospital of Philadelphia
Thomas Jefferson University and Jefferson Health
Temple University Hospital

American Airlines

= =4 =4 =

Comcast

Like many urban areas in the East and Midwest of the United States, Philadelphia& economy has undergone a
major transition in recent decades. Approximately half a century ago, manufacturing dominated the economy,
providing almost half of Philadelphia& jobs. As manufacturing employment declined, knowledge-based industries
gained prominence with life sciences, information technology, professional services and chemicals ranking among
Philadelphia& top industries (Historical Society of Pennsylvania 2017). More recently, sectors such as education
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and health services, professional and business services, financial activities, research, and information technology
have emerged strongly as principal drivers of the economy. For more information on employment, refer to Section
2.2.5.

2.2.4.2 Colleges and Universities

Philadelphia has many colleges, universities, continuing education institutions, and technical schools within its
borders. The City& population of 25- to 34-year-olds with bachelor& degrees more than doubled between 2000 and
2021, growing by 92,500, a 155 percent increase (Campus Philly 2023).

Educational institutions support a stable local economy and generate an educated workforce for the City& various
professional industries. Similar to tourists, students attending colleges and universities from outside the City of
Philadelphia contribute to a fluctuating City population. Students that commute or only live within the City for a
portion of the year may not be as familiar with the City or City services available to them in times of disaster.
Colleges and universities in the City include (City of Philadelphia 2022):

9 Art Institute of Philadelphia 9 La Salle University Strayer University, Center
City Campus
Chestnut Hill College 1 Lincoln Technical Institute Talmudical Yeshiva of
Philadelphia
T Community College of 1 Moore College of Art and Temple University
Philadelphia Design
{ The Curtis Institute of 1 Orleans Technical Institute Thomas Jefferson
Music University
9 Delaware Valley Academy 1 Pennsylvania Institute of Thompson Institute
of Medical and Dental Technology
Assistants
9 Deuvry University, Center 1 Pennsylvania Academy of University of Pennsylvania
City the Fine Arts
 Drexel University 9 Peirce College
{ Harrison Career Institute I The Restaurant School at
Walnut Hill College
Holy Family University i Saint Joseph& University
{ Hussain School of Art I Star Technical Institute

2.2.4.3 Tourism

In its 2023 Annual Report, Visit Philadelphia announced that 42.9 million people visited the five-county Greater
Philadelphia region in 2023 and contributed to $7.6 billion in visitor spending and supported over 96,300 jobs. This
was an increase from 2022& 39.8 million visitors (Visit Philadelphia 2024). Between 2009 and 2019, Philadelphia
experienced a 38% growth in overnight visitation and 15% growth in daytime visitation (EConsult Solutions 2020).
Figure 2-6 depicts this growth in visitor volume and the impact the COVID-19 pandemic had on tourism in the City,
dipping exponentially from 44.4 million visitors in 2019 to just 30 million in 2020.
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Figure 2-6. Annual Visitation to Philadelphia , 2009 to 2023
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In addition to tourists visiting the City for its numerous historical landmarks and museums, the City also hosts annual
events that draw people to the region, such as the July 4th celebration and the Thanksgiving Day parade. Several
recent, high-profile events such as the World Meeting of Families and papal visit in 2015, the Democratic National
Convention in 2016, the NFL Draft in 2017, and the 2024 Presidential Debate have created a spotlight on tourism
in Philadelphia. The City is set to host the 2026 FIFA World Cup, the 2026 Major League Baseball All-Star Game,
and four NCAA Championships during 2027 and 2028.

Tourists will continue to dynamically affect Philadelphia& population over the next five years with the FIFA World
Cup and large events celebrating the 250th anniversary of the birth of our nation planned for 2026. As a transient
population, tourists may have transportation, language, and accessibility needs during a disaster not captured in
city-specific Census data.

2.2.5 Economy

Philadelphia is in the geographical and economic center of the tenth largest Metropolitan Statistical Area (MSA)
nationwide, the Philadelphia-Camden-Wilmington MSA (U.S. Bureau of Economic Analysis 2023). A Metropolitan
Statistical Area (MSA) is an area defined by the U.S. Office of Management and Budget (OMB) that is linked by
significant social and economic interactions and has at least one urbanized area with a minimum population of
50,000 people (U.S. Census 2008).

Gross Domestic Product (GDP) is an estimate of the value of the goods and services produced in an area and can
be used to compare the size and growth of a region& economy. The GDP for the Philadelphia-Camden-Wilmington
MSA in 2022 was approximately $518 billion (U.S. Bureau of Economic Analysis 2023). Refer to Table 2-2 for the
Philadelphia MSA GDP between 2019 and 2023.

|'|t TETRA TECH
2-16 City of Philadelphia Hazard Mitigation Plan




U City Profile

Table 2-2. GDP for Philadelphia MSA 2018 -2023

2018 2019 2020 2021 2022

$442,000,512 $454,527,770 $444,223,702 $480,905,797 $518,485,094

Sour(clé. S. Bureau of Economic Analysis 2024)

A healthy economy promotes job growth, high employment rates, and more income, all which give residents and
the City the ability to prepare for and quickly recover from disasters when they occur.

2.2.6 Employment

Bureau of Labor Statistics data shows between September 2023 and September 2024, the manufacturing,
information, trade, transportation, and utilities sectors all declined in employment. Educational and healthcare
services continue to be the leading industry in Philadelphia, making up 32.6 percent of all employment in the City
(U.S. Bureau of Labor Statistics 2024). Figure 2-7 displays employment by industry in Philadelphia by percentage.
Table 2-3 depicts Philadelphia& employment by industry in both 2019 and in 2024. Table 2-4 summarizes labor
force and employment data for the Philadelphia-Camden-Wilmington MSA between 2014 and 2024.

Figure 2-7. Philadelphia Employment by Industry, 2024

m Education and health services
m Financial activities
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Source: U.S. Bureau of Labor Statistics 2024
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Table 2-3. Individuals Employed by Industry in 2019 and 2024

Individuals Employed August 2019 Individuals Employed September 2024

Education and health services 226,300 335,800
Financial activities 42,500 64,800
Government 107,800 130,500
Information 11,600 18,400
Leisure and hospitality 47,400 103,900
Manufacturing 18,100 32,400
Mining, logging, and construction 12,300 26,600
Other services 25,500 40,400
Professional and business 98,700 150,200
services

Trade, transportation, and 90,300 127,000
utilities

Sour@deS. Bureau of LaQiory SafatRIsitliadel2@lRida 2022

Table 2-4. Philadelphia -Camden -Wilmington MSA Labor Force Estimates, 20 14-2024

2014 3,020,379 2,822,213 198,166

2015 3,046,262 2,874,937 171,325 5.6
2016 3,084,825 2,916,775 168,050 5.4
2017 3,123,352 2,958,719 164,633 5.3
2018 3,128,392 2,982,597 145,795 4.7
2019 3,198,831 3,050,320 148,511 4.6
2020 3,201,564 2,868,310 333,254 10.4
2021 3,169,759 2,967,142 202,617 6.4
2022 3,236,385 3,091,491 144,894 4.5
2023 3,270,822 3,129,620 141,202 4.3
2024 3,276,995 3,126,267 150,728 4.6

Sourld.eS. Bureau of Labor and Statistics 2024
Note: Thda9C®WINDH e mi c preaidt h2@20,t swhich greatly i mpactCéyg the

2.2.7 Income

The median household income in the City, according to the 2022 American Community Survey 5-year estimates,
was $ 57,537, which is below the state ($73,170) and national ($75,149) figures (U.S. Census, 2022 American
Community Survey 2022). Table 2-5 shows City, state, and national median household incomes between 2018 and
2022, as calculated by the U.S. Census Bureau and Federal Reserve Economic Data.
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Table 2-5. Philadelphia Median Household Income, 2018 -2022

Philadelphia Median Household Pennsylvania Median National Median Household
Year Income Household Income Income

2018 $46,149 $64,520 $61,937
2019 $47,598 $70,580 $68,703
2020 $55,102 $70,790 $67,521
2021 $52,882 $72,630 $76,330
2022 $56,385 $72,210 $74,580

Sourkeder al Reserve BajFlk defr a$t .Relseuive BlHK Saf C®tn.s ulso Ri0L 3202 3

75.9 percent of Philadelphia households receive their income through earnings, 28.3 percent receive Social
Security, and 18.3 percent receive retirement income other than Social Security. In addition, 9.6 percent of
Philadelphians received Supplemental Security Income and 5.9 percent received public assistance income, with a
mean cash public assistance income of $2,865 (U.S. Census, 2022 American Community Survey 2022). Some
households received income from more than one source.

2.2.8 Natural, Historic and Cultural Resources

2.2.8.1 Natural

As noted in Section 2.4.2, Philadelphia®& Parks and Recreation (PPR) oversees over 300 neighborhood parks,
recreation centers and playgroups, 166 miles of trails and 22 historic and cultural sites, 60 community gardens,
farms, and orchards, 3 environmental education centers, numerous recreational fields, and pools, and 6 golf
courses (Philadelphia Parks and Recreation 2024). All contribute to our City®& green open space, or land that is
partly or completely covered with grass, trees, shrubs, or other vegetation.

2.2.8.2 Historic

Philadelphia is one of the oldest cities in the nation and has numerous historically significant sites. These include
the Betsy Ross House, Independence Hall, the Liberty Bell, and the Constitution Center, with additional sites
throughout the City.

In 2016, The Pennsylvania State Historic Preservation Office conducted a study to gather up to-date information on
historic buildings listed in the National Register of Historic Places) and the Philadelphia Register of Historic Places
located in flood prone areas. This study, conducted between January and March 2016, found the following
(Pennsylvania Historical and Museum Commission 2024):

A total of 568 designated historic structures in flood inundation areas throughout the City

Approximately 289 structures in the 100-year flood hazard area

= = =1

Approximately 272 structures within the 500-year flood hazard area

160 structures vulnerable to projected sea level rise in the future

Phase Il of this study, conducted by the U.S. Army Corps of Engineers (USACE) and completed in April 2018,
consisted of a nonstructured assessment of 25 identified structures in Phase | of this study. Nonstructural flood
mitigation and adaptive measures were recommended for each of the 25 structures. Phase Il of this study only
offers potential flood mitigation techniques but does not determine the feasibility of each recommended action
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(Pennsylvania Historical and Museum Commission 2024). Findings from this study, and identified gaps in data and
information, were referenced when developing the mitigation strategy of the 2022 Hazard Mitigation Plan.

2.2.8.3 Cultural

Philadelphia has some of the best cultural institutions in the world. The following are some of Philadelphia® most
visited museums, stadiums, iconic sites, zoos, theaters, and concert halls (City of Philadelphia 2022).

T Museums

EZ
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™

Philadelphia Museum of Art
Polish American Cultural Center Museum
The Franklin Institute

Historical Society of Pennsylvania
Academy of Natural Sciences
National Liberty Museum

Please Touch Museum

Fabric Workshop and Museum
Penn Museum

Civil War Library and Museum
Rodin Museum

Wagner Free Institute of Science

I Historic and Cultural Sites

Z

M ™WT MR ™

M MT M T N MWW

Independence Hall
Bishop White House
Masonic Temple
Second Bank of the U.S.

Independence National Historical Visitors
Center

Cathedral Basilica of SS. Peter and Paul
Eastern State Penitentiary
Pennsylvania Convention Center
National Constitution Center

Gloria Dei Church

City Hall

Boathouse Row and Schuylkill River rowing
course

U.S. Mint

™

S X SN 5 NS N & N U S N AR N S U S NG S N
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National Museum of American Jewish
History

Mummers Museum

Mutter Museum

Franklin Court

African American Museum
Fireman& Hall

Independence Seaport Museum
USS Becuna

Simeone Foundation Museum
Woodmere Art Museum

Rosenbach Museum and Library

Love Park

Liberty Bell Center
Rittenhouse Square
Todd House
Washington Square
Christ Church
Reading Terminal Market
Independence Mall
Italian Market
Congress Hall
Betsy Ross House

Historic Germantown
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I Theaters/Concert Halls

F Kimmel Center for the Performing Arts F Curtis Institute of Music
F Painted Bride Art Center F Walnut Street Theatre
# Arden Theatre Company F Mann Center for the Performing Arts
 Academy of Music  The Dell Music Center
¥ Wilma Theater
I Stadiums/Arenas
F Citizens Bank Park F Zoos/Nature Centers
F Palestra F Philadelphia Zoo
F Lincoln Financial Field F Shofuso Japanese House and Garden
# Liacouras Center ¥ Morris Arboretum
 Wells Fargo Center  Bartram& Garden
# Tom Gola Arena F  Fairmount Park
F Franklin Field  John Heinz Wildlife Refuge
# Hagan Arena

2.3 POPULATION AND DEMOGRAPHICS

2.3.1 Current Population

The City of Philadelphia is the sixth most populous city in the United States, and the most populous city in the
Commonwealth of Pennsylvania with an estimated population of 1,603,797 as of 2020. According to the U.S.
Census Bureau, the City& population increased by approximately 5.06 percent between 2010 and 2020 (Census
2020). Figure 2-8 shows the distribution of population by density (residents per square mile) across the City.

2.3.2 Population Trends

Population trend information was evaluated to estimate future shifts that could 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 future development in vulnerable areas.

Estimated population projections provided by the Center of Rural Pennsylvania indicates that the City& population
will continue to increase into 2040, increasing total population to approximately 1,772,833 persons; this is
approximately a 10.53 percent increase from the City& 2020 population of 1,603,797 (Center for Rural Pennsylvania
2020).

Philadelphia experienced steady growth between 1860 and 1950, except for a brief lull in 1930, which was in part
due to the Great Depression. The City& population peaked in the 1950s and has been steadily declining. However,
since 2010, Philadelphia has slowly gained population. Table 2-6 displays the historic and projected population
change in the City; Figure 2-9 shows the historic population change.
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Figure 2-8. City of Philadelphia Total Population  per Square Mile by Census Tract
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Table 2-6. Historical and Projected Population Change in City of Philadelphia

Projected City of
Historical City of Philadelphia Population Philadelphia Population

2,002,512 1,948,609 1,688,210 1,585577 1,517,550 1,526,006 1,603,797 1,706,670 1,772,833

SourdeS. CensQ@ent2€0r23f or Rur al ;PRenmmssyyl lvvaanniaa S2020 Data Center 20:

Figure 2-9. Philadelphia Historic Population Change , 1960 to 2020
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2.3.2.1 Working Population

Approximately 261,019 people commute into Philadelphia for work, while 175,326 leave the City for employment
elsewhere (Pew Charitable Trusts 2024). This leads to an 85,693 net gain in daytime population, increasing the
total population of Philadelphia to approximately 1,689,490 during daytime working hours. Table 2-7 details the
inbound and outbound population change by county. Transient populations are often more at-risk during disasters
because they are less familiar with the City and its hazards. The high number of commuters into the City highlights
the importance and necessity of workplace preparedness and emergency response training for employees.

Table 2-7. Average Daily Inbound and Outbound Population by County

Inbound to Philadelphia | Outbound from Philadelphia Net Population Gain

Bucks County, PA 38,922 35,722 3,200
Burlington County, NJ 17,497 2,496 15,001
Camden County, NJ 27,948 3,093 24,855
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Chester Couty, PA 19,708 14,169 5,539
Delaware County, PA 62,359 31,114 31,245
Gloucester County, NJ 14,231 1,889 12,342
Montgomery County, PA 72,250 83,599 -11,349
New Castle County, DE 8,104 3,244 4,860

SourRew Charitable Trusts 2024

COVID-19 significantly changed workplace dynamics in Philadelphia and across the nation. Approximately 13.8
percent of workers ages 16 and older reported working from home in 2022 (U.S. Census, 2022 American
Community Survey 2022). Based on responses to the U.S. Census Bureau® Household Pulse Survey between
August 20, 2024 and September 16, 2024, approximately 13.9 percent of those surveyed reported living in
households where at least one adult has teleworked or worked from home five or more times in the last seven days
(U.S. Census 2024).

2.3.3 Socially Vulnerable Populations

Social vulnerability refers to the intersectionality of social factors contributing to communities, families, and
individuals having existing needs that are intensified when encountering hazards and other community-level
stressors. These factors include, but are not limited to, financial circumstances, health, age, functional status,
communication barriers, presence of chronic illness, or an access and functional need (AFN) (FEMA 2019). Historic,
discriminatory policies such as redlining have also placed communities of color and low-income communities at
more risk for experiencing impacts from disasters. These amplified needs often result in increased costs and
challenges for individuals or households when responding to unforeseen hazards, thereby complicating recovery
efforts. Consequently, certain populations are at greater risk of injury, fatalities, displacement, or economic hardship
following a disaster.

Federal regulations for hazard mitigation plans require that hazard mitigation plans consider socially vulnerable
populations. 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 during a hazard, and the location and construction quality of
their housing. Refer to Table 2-8 for population statistics for these socially vulnerable populations, for each Planning
District in the City based on the 2022 American Community Survey 5-Year Population Estimate data. Figure 2-10
visualizes the population per square mile of various socially vulnerable populations by census tract.

The following non-exhaustive list outlines populations that are likely to experience both existing and emergent needs
during various hazards and emergencies. It is important to recognize that disasters impact diverse groups, and this
guidance should be viewed as an initial reference. To accurately identify and address unmet needs during a disaster
response, it is essential to engage directly with affected communities and the organizations serving them to obtain
real-time information. According to FEMA& Guide to Expanding Mitigation: Making the Connection to Equity (2020),
populations who may be disproportionately impacted by disaster include:

T Members of the LGBTQ+ community 1 Renters
1 People of color 9 Service workers and migrant laborers
{ Tribal and first nation communities I Women
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9 Populations over the age of 65 or under the 1 Historically Underserved Communities
age of 5 including Black, Indigenous, and People of
Color (BIPOC)
9 People with disabilities 1 Unstable and transient housing
9 Institutionalized populations, such as those in

intermediate care facilities for individuals with
disabilities psychiatric residential treatment
facilities; programs of all-inclusive care for
older adults; religious nonmedical health care
institutions; and inpatient hospices
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Figure 2-10. City of Philadelphia Socially Vulnerable Populations by Census Tract
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2.3.3.1 Age

Children are especially vulnerable during disasters due to their developing organs and lower immunity, which
increase their risk of dehydration, asthma, heat-related illnesses, and stress-induced health issues. Their
dependence on adults for access to resources and services further heightens this vulnerability, especially when
standard safeguarding measures may be disrupted.

Older adults face increased risks during disasters due to weaker immune systems, greater susceptibility to
dehydration, and longer recovery times from physical and mental health impacts. Disruptions to Activities of Daily
Living (ADL) services can lead to worsening of existing health conditions, especially for those with mobility, sensory,
or cognitive impairments. Older adults may lack the economic resources necessary for response to hazard events
and may have difficulty evactuating their homes. Additionally, some older adults may be hesitant to seek support
due to stigma or a strong desire to remain self-reliant, further complicating their ability to access needed care.

According to the 2022 American Community Survey 5-year estimates, the median age in the City was 34.8 years.
The 2022 American Community Survey reports 6.2 percent of the population of Philadelphia is under the age of 5
and 14 percent is 65 or older.

2.3.3.2 Low Income

Individuals living below the federal poverty line are inherently more at risk of experiencing debilitating impacts from
the natural and human-caused hazards and threats identified in this plan because they may not have the financial
means to adequately prepare, respond and recover. For example, FEMA recommends that families and individuals
keep a small cash reserve in case of disaster. For those that struggle to put food on the table, this can be a difficult,
or even impossible, feat. Insurance T such as home insurance or flood insurance - is another positive indicator of
faster recovery from disasters. However, many living in poverty may not have the resources to prioritize insurance.
The U.S. Census Bureau identifies households with two adults and two children with an annual household income
below $30,900 per year as low income (U.S. Census 2023). The 2022 American Community Survey 5-year
estimates indicates that 22.1 percent of persons live below the poverty level within the City.

The spatial U.S. Census data for household income provided in Hazus includes two income ranges (less than
$10,000 per year and $10,000 to $20,000 per year) that were totaled to provide the low-income data used in this
study. This does not correspond exactly with the poverty thresholds based on U.S. Census Bureau data, but the
difference is not believed to be significant for the purposes of this planning effort.

While the poverty threshold is typically used as a standard for identifying low-income populations, the Steering
Committee noted that households may be above the poverty threshold but still struggle financially, making them
socially vulnerable to hazard events. The City also used data available from United for Asset Limited, Income
Constrained, Employed (ALICE) households. This dataset is meant to identify households with income above the
federal poverty threshold but below the basic cost of living. This represents the growing number of families who are
unable to afford the basics of housing, childcare, food, transportation, health care, and technology (United For
ALICE 2024). Costs associated with hazard events could exceed the financial capacity of these households, making
them highly vulnerable to hazard events.

According to 2022 data, 26 percent of the 695,320 households in the City of Philadelphia are ALICE households
(compared to the state average of 28 percent). The median household income in the City is $56,517 and sees a
labor force participation rate of 64 percent (compared to the state average of 63 percent). The City faces a lower-
than-average household income compared to the state average of $79,557 and suffers from a higher-than-average
poverty rate at 21 percent (compared to the state average of 12 percent).
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2.3.3.3 People With Disabilities

Disability exists when there is a difference between society's expectation of what the body should do and what an
individual's body is capable of doing. There is an important difference between impairments and disabilities.
Impairments are the functional limitations an individual might face (i.e., not being able to walk). Disabilities, on the
other hand, are the disadvantages imposed on individuals by a society that is not built for the individual's functional
limitations and their resulting impairment, leading to difficulties navigating the existing social and built environment.

Cognitive impairments can increase the level of difficulty that individuals might face during an emergency and
reduce an individual® capacity to receive, process, and respond to emergency information or warnings. Individuals
with a physical or sensory disability can face issues of mobility, sight, hearing, or reliance on specialized medical
equipment. Additional accommodations may be necessary for individuals with disabilities and access and functional
needs during the response and recovery phases of a disaster. According to the 2022 American Community Survey
5-year estimates, 267,675 residents in Philadelphia are living with a disability. This includes individuals with hearing,
vision, cognitive, ambulatory, self-care, and independent living difficulties. Figure 2-11 details the percentage of
Philadelphia residents who reported having one or more disabilities in Philadelphia, Pennsylvania, and the United
States.

Figure 2-11. Percentage of Philadelphia & Population with a Disability Compared to the State and Nation

m United States  ® Pennsylvania Philadelphia

Hearing Difficulty  Vision Difficulty Cognitive Difficulty ~ Ambulatory  Self-Care Difficulty  Independent
Difficulty Living Difficulty

Source: U.S. Census 2023 American Community Survey, 1-Year Estimate 2023

2.3.3.4 Non-English Speakers

Individuals who lack a working proficiency in English are vulnerable because they can have difficulty with
understanding information being conveyed to them. Cultural differences also can add complexity to how information
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is being conveyed to populations with limited proficiency of English. According to the 2022 American Community
Survey 5-year estimates, 358,940 individuals over the age of 5 primarily speak a language other than English at
home; within that group 165,902 individuals are reported as speaking English fless than very well.0Of the population
speaking a language other than English at home, 167,355 speak Spanish, 81,080 speak Asian and Pacific Island
languages, and 80,211 speak other Indo-European languages (U.S. Census, 2022 American Community Survey
2022). When distributing information on hazard risk and preparedness measures, materials should be translated
into multiple languages. Emergency responders should also be equipped with tools and resources that allow them
to communicate with non-English speaking residents on scene.

2.3.3.5 Individuals Who Are Unhoused

Individuals who are unhoused are at greater risk for many of the hazards identified in this plan. Natural hazards
such as extreme temperatures and severe weather leave unsheltered individuals exposed to the elements and
without adequate resources to shelter-in-place, access food, and access healthcare when needed (CDC 2024).
Individuals who are unhoused face heightened vulnerability during sanitation system disruptions, such as flooding,
which can lead to unsafe living conditions and increased exposure to contaminated water. These conditions
significantly raise the risk of waterborne diseases and other hygiene-related illnesses due to limited access to clean
water, sanitation facilities, and medical care. The lack of stable shelter further complicates efforts to manage and
contain outbreaks, placing both unhoused individuals and the broader community at greater public health risk.

According to the Philadelphia Office of Homeless Services (OHS), as of 2024 there were approximately 5,191
persons in Philadelphia who are unhoused. This number represents a fpoint-in-time counto(PIT) of people who are
unhoused as defined by the U.S. Department of Housing and Urban Development. This was a 15.6 percent increase
since 2022 (4,489). The 2024 Winter PIT Count revealed a total of 4,215 persons were sheltered in Emergency
Shelter, Safe Haven, or Transitional Housing programs and 976 persons remained unsheltered (Philadelphia Office
of Homeless Services 2024).

The COVID-19 Pandemic highlighted the increased risk of those individuals who are unhoused. Unhoused
individuals are more likely to have a higher risk of exposure to infectious diseases and often lack adequate access
to resources, healthcare, and treatment needed to prevent and treat infectious diseases (CDC 2024).

2.3.3.6 Social Vulnerability Index

FEMA& National Risk Index incorporates the Social Vulnerability Index published by the University of South
Carolina®& Hazards and Vulnerability Research Institute into its overall hazard risk calculation for each county and
census track. This social vulnerability score represents the relative level of vulnerability of a location in comparison
to other communities across the nation. Philadelphia received an overall social vulnerability rating of fvery high,o
indicating higher vulnerability in comparison to other communities across the nation and the State. Figure 2-12
shows the City Social Vulnerability Index from the FEMA National Risk Index (FEMA 2019).

Social vulnerability can be considered and analyzed in a variety of ways. The Center of Disease Control (CDC)
Social Vulnerability Index is a database to help emergency response planners and public health officials identify
and map communities that will most likely need support before, during, and after a hazardous event. The CDC
Social Vulnerability Index uses U.S. Census data to examine social vulnerability at the census tract level for 15
social factors, including poverty, lack of vehicle access, and crowded housing. Figure 2-13 shows the social
vulnerability index score from the CDC by Planning District.
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Table 2-8. Socially Vulnerable Populations in the City of Philadelphia

American Community Survey 5-Year Population Estimates (2022)

Population Below

Non-English-Speaking Population with
Population Under 5 Population Disability

Population Over 65 Poverty Level

Planning District District Total District Total District Total District Total
Central 20,572 15.1% 5,033 3.7% 5,649 4.1% 11,714 8.6% 14,340 10.5%
Central Northeast 15,291 17.8% 6,332 7.4% 11,499 13.4% 12,956 15.1% 15,582 18.2%
Lower Far Northeast 11,898 16.5% 5,141 7.1% 3,915 5.4% 9,621 13.4% 5,889 8.2%
Lower North 10,055 10.1% 4,936 5.0% 5,361 5.4% 19,685 19.8% 32,707 33.0%
Lower Northeast 11,245 10.5% 8,865 8.3% 8,735 8.2% 20,526 19.2% 28,876 27.0%
Lower Northwest 7,850 14.4% 2,798 5.1% 624 1.1% 6,867 12.6% 4,835 8.9%
Lower South 1,230 19.0% 375 5.8% 413 6.4% 792 12.3% 378 5.9%
Lower Southwest 4,640 10.8% 2,672 6.2% 3,721 8.7% 6,452 15.0% 11,439 26.7%
North 16,712 12.3% 10,450 7.7% 19,405 14.3% 38,514 28.4% 51,673 38.2%
North Delaware 12,094 12.3% 6,769 6.9% 7,104 7.2% 15,527 15.7% 20,072 20.4%
River Wards 6,811 9.8% 5,008 7.2% 4,465 6.4% 13,317 19.1% 16,999 24.4%
South 18,100 13.7% 7,551 5.7% 9,311 7.1% 18,849 14.3% 23,271 17.7%
University Southwest 6,943 8.5% 2,825 3.5% 2,652 3.2% 11,389 13.9% 20,113 24.6%
Upper Far Northeast 15,831 22.9% 4,283 6.2% 12,900 18.7% 10,246 14.8% 8,520 12.3%
Upper North 25,546 16.8% 8,929 5.9% 6,221 4.1% 27,791 18.3% 36,558 24.1%
Upper Northwest 15,417 17.0% 6,172 6.8% 1,347 1.5% 15,619 17.2% 16,825 18.5%
West 15,573 13.6% 8,888 7.7% 1,288 1.1% 19,933 17.4% 33,513 29.2%
‘WestPark 7411 16.5% 2,073 4.6% 1,150 2.6% 7,876 17.6% 10,221 22.8%

% of Planning % of Planning % of Planning % of Planning % of Planning
Number | District Total | Number istri Number istri Number istri Number istri

City of Philadelphia (Total) | Phlladelphla (Total) 223219|  14.0% 99,102 105,761 267,675 16.8%  |351,811| 22.1%

Source: Census Bureau 2022 ACS Vulnerable Population Totals
Not e: 2.34 persons per household. TiHing |-Bpaendl@ionpud atuoed.t o calcul ate the Non
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Figure 2-12.

City of Philadelphia Social Vulnerability Index
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Figure 2-13. City of Philadelphia Social Vulnerability Index , CDC
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2.4 LAND USE AND DEVELOPMENT

2.4.1 Past Land Use

Past land use in Philadelphia was heavily influenced by industrial growth in Philadelphia before WWII, when
industrial areas developed along the riverfronts of the Schuylkill and Delaware River and the freight rail lines through
older sections of the City. Industrial output peaked in the 1950s and then declined, leading to abandoned and
underutilized industrial areas. Many of these areas, referred to as Industrial Legacy Areas in the Philadelphia2035
Comprehensive Plan, are seen as opportunities for modern industrial or other land uses in Philadelphia in the years
to come. It is important to note that many of these areas overlap with FEMA designated flood zones, which should
be a key consideration when planning for future development in these areas (Philadelphia City Planning
Commission 2011).

Redlining in the early 20th century contributed to significant racial segregation in Philadelphia. Redlining is the
discriminatory historical practice of discouraging investment in neighborhoods designated financial risky due to the
presence of racial and ethnic minorities. Discriminatory federal mortgage programs and appraisal maps created
barriers for African Americans and other minority populations to own homes (City of Philadelphia, Office of the
Comptroller 2020).

Studies show redlining and other discriminatory policies have lasting impacts on hazard vulnerability today, leaving
geographic areas within Philadelphia at higher risk to hazards such as heat, flooding, and gun violence (Lathan
2023). Mapping the Impact of Structural Racism in Philadelphia, a 2020 exploration into the present impacts of
historical redlining undertaken by the City of Philadelphia Controller& Office, showed that most historically redlined
neighborhoods are also areas where there is a higher poverty rate. Additionally, historically redlined neighborhoods
are more likely to experience a higher level of violence and homicides (City of Philadelphia, Office of the Comptroller
2020). Philadelphia recognizes the impact these discriminatory policies have on Philadelphians today and is
committed to grounding the Hazard Mitigation Planning process in equity, with a focus on populations and
geographic areas disproportionately impacted by disaster. Figure 2-14 displays classifications of different
neighborhoods by the Homeownersd Loan Corporation (HOLC) in the 1930&. Areas in red were deemed
fhazardouso due to the presence of racial and et hnic
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Figure 2-14. Map of Areas Relined by HOLC in the 1930s

Source: City of Phlladelphla 2022
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2.4.2 Current Land Use

Philadelphia has a diverse and growing population and an expanding commercial and industrial sector. Between
1970 and 2020, vacant land decreased in the neighborhoods bordering surrounding counties. Vacant land
decreased in the Center City and University City region in the early part of the 21st Century as the area experienced
redevelopment. Outside of industrial uses and open space, land uses are mixed throughout the City and varies
greatly block-to-block within the City. Table 2-9 and Figure 2-15 summarize the land use categories.

Table 2-9. City of Philadelphia 2021 Land Use Classification

Land Use Category Percent of City

Agriculture 721 0.8%
Barren Land 103 0.1%
Forest 6,315 6.9%
Rangeland 414 0.5%
Urban Area 77,791 85.3%
Water 4,377 4.8%
Wetland 1,437 1.6%

Source: NUSSIG&n al Land Z20g2&r Database

2.4.2.1 Green Space

Philadelphia& Parks and Recreation (PPR) oversees over 300 neighborhood parks, recreation centers and
playgroups, 166 miles of trails and 22 historic and cultural sites, 60 community gardens, farms, and orchards, 3
environmental education centers, numerous recreational fields, and pools, and 6 golf courses (Philadelphia Parks
and Recreation 2024). All contribute to our City& green open space.

Green space is land that is partly or completely covered with grass, trees, shrubs, or other vegetation. Green space
includes parks, community gardens, and cemeteries (U.S. EPA 2024). Philadelphia has one of the oldest and
largest metropolitan park systems in the United States. Fairmount Park was originally created in the 1850s with the
purpose of preserving a clean water supply for the City and preserving green space. Philadelphia was one of the
first big cities to acquire land ideal for industrial development and convert it for public recreational space (Milroy
2016). As a result, flood prone land surrounding the Fairmount Park section of the Schuylkill River and Wissahickon
Creek are still park land and open space to this day.

2.4.2.2 Housing

Philadelphia& housing units are largely single unit attached homes, commonly referred to as frow homes.o This
style of housing contributes to the population density and distribution in the City (Philadelphia City Planning
Commission 2013). Figure 2-16 shows the varied types of housing structures built in Philadelphia. Philadelphia
housing units are largely aging structures, with most units built prior to 1939. These features, along with high
vacancy rates in specific neighborhoods, cause greater risk of fire to housing units (City of Philadelphia 2022).

|'|t TETRA TECH
2-35 City of Philadelphia Hazard Mitigation Plan



\OE/M City Profile

2.4.2.3 Commercial Corridors

Phil adel phiadés major commerci al corridors serCityelnWest vit al
Philadelphia, 52nd Street, 0o f t en cal | ed A We s t, is Bridargoihgyrdvimlizatian itorenh&nce safetyt 0

and support local businesses. Center City remains the core of commerce, with bustling retail and office spaces

along Market, Chestnut, and Walnut Streets. University City thrives as a hub for education, tech, and life sciences,

while Fishtown and Northern Liberties have emerged as trendy destinations with boutique shops and creative

industries. Historic Old City blends tourism with commerce, and Rittenhouse Square offers upscale retail and dining,
making these corridors essential t oThdreharel many ethep tomraedical ur b ar
corridors around the City that function as the center of the neighborhood, providing resources, jobs, and cultural

anchors for the surrounding neighborhoods.

2.4.2.4 Industrial Land Uses

The Cityds major industrial | and uses are centefhe@ityar oun:
has experienced a surge in industrial development, with an increase of 4 million square feet since 2022 in areas

along the 1-95 corridor, Navy Yard, and parts of Northeast and Southwest (Wolf Commercial Real Estate 2025).

These industrial land uses support regional distribution, e-commerce fulfillment, and urban manufacturing.
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Figure 2-15. City of Philadelphia Land Use and Land Cover
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Figure 2-16. Philadelphia & Housing Structure by Number of Units

m 1-unit, detached
m 1-unit, attached
2 units
m 3 or 4 units
m 5 to 9 units

10 to 19 units
m 20 or more units

Mobile home

Source: U.S. Census Bureau, 2022 American Community Survey 5-year Estimates 2022
Note: Mobile home units (0.3%) are not shown.

2.4.3 Land Use Trends

Land use trends can also significantly affect vulnerability to various hazards and the potential impacts from hazard
events. For example, significant development in a hazard area increases the building stock and population exposed
to that hazard.

As part of the creation and implementation of the Phila2035 comprehensive planning process, the Philadelphia City
Planning Commission (PCPC) worked with communities and stakeholders to develop district plans with
recommendations on future land use, development opportunities, urban design scenarios, and proposed zoning.
PCPC adopted these plans on a district-by-district basis (Philadelphia City Planning Commission 2011).

With anticipated, continued growth in population, households, and employment between now and 2050,
Philadelphia will see a high-level of development activity, a need for new infrastructure, and a potential decrease in
the amount of open space available in Philadelphia and the surrounding counties (DVPRC 2021).

2.4.4 General Building Stock

2.4.4.1 Existing Development

For the purposes of this plan, approximately 503,815 structures were identified by the tax data and spatial data
available. These structures account for a replacement cost value of approximately $211 billion. Estimated content
value was calculated by using 50 percent of the residential replacement cost value, and 100 percent of the non-
residential replacement values. Using this methodology, approximately $140 billion in contents exist within these
properties. Approximately 93.5 percent of the total buildings in the City are residential, which make up 63.1 percent
of the total building stock value. Table 2-10 presents building stock statistics by occupancy class for City of
Philadelphia.
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All Occupancies

Replacement

Cost Value

Replacement
Cost Value

Total
Replacement

Total
Replacement

Table 2-10. Building Stock Count and Replacement Cost Value (RCV) by Occupancy Class

Residential Industrial

Total
Replacement

Total
Replacement

Planning District Count | (Structure Only) | (Contents Only) Cost Value Count Cost Value Cost Value Cost Value
Central 29,150 $61,934,167,904 $42,564,693,579 $104,498,861,483 25,024 $57,282,744,684 3,574 $39,510,270,710 299 @ $2,371,356,264
Central Northeast 23,691 $7,728,030,815  $4,596,001,638 $12,324,032,453 | 22,795 $9,731,809,565 805  $1,933,699,413 19 $54,783,729
Lower Far 21,899 $9,063,476,224  $6,419,803,213 $15,483,279,437 21,485 $9,624,157,454 279 $2,007,768,971 89 | $2,284,546,911
Northeast
Lower North 31,876 $10,508,579,002 $6,737,868,461 @ $17,246,447,463 29,133 $11,865,203,729 1,996 $2,414,425974 383 @ $861,812,538
Lower Northeast 31,140 $6,362,193,245  $3,952,305,605 $10,314,498,850 29,467 $7,534,280,413 1,340 $1,715,776,574 232 | $477,175,552
Lower Northwest 18,020 $8,474,590,636 = $5,140,476,526  $13,615,067,162 17,183 $10,260,808,691 696 @ $2,434,816,150 75 $311,639,885
Lower South 1,963 $4,191,753,538  $4,016,619,358  $8,208,372,896 1,731  $1,381,926,567 112  $5,378,873,635 113  $1,420,086,291
Lower Southwest 14,503 $3,874,062,915  $2,966,474,235 @ $6,840,537,150 13,596 $3,071,719,846 = 709  $2,504,959,852 135 | $691,701,393
North 48,796 $7,532,654,609  $5,521,620,580 $13,054,275,189 44,841 $7,003,607,660 2,975 $3,225,143,729 678 $1,327,712,384
North Delaware 32,565 $8,338,867,552 $5,213,216,096 = $13,552,083,648 30,940 $10,064,437,141 1,248 $1,906,974,826 284 $1,018,240,898
River Wards 29,313 $8,607,226,016 @ $5,660,075,073 $14,267,301,089 26,585 $9,788,208,634 1,849 $2,274,163,724 771 | $1,560,089,496
South 55,342 $17,942,166,375 $10,872,599,865 $28,814,766,240 51,624 $22,164,326,983 3,128 $4,530,564,580 390 | $1,202,386,229
University 18,972 $16,057,670,041 $12,646,975,613 $28,704,645,654 17,722 $11,520,522,414 958  $9,469,040,233 94 $265,731,101
Southwest
Upper Far 18,078 $8,628,215,713 = $5,467,961,681 $14,096,177,394 17,531 $10,163,386,430 361 @ $1,808,449,103 135  $1,076,148,835
Northeast
Upper North 48,866 $9,855,035,861  $5,699,895,001 @« $15,554,930,862 46,575 $12,621,690,047 1,932 $1,730,011,765 129 $168,445,100
Upper Northwest 26,636 $10,549,209,223 $6,070,082,282 @ $16,619,291,505 25,050 $13,641,376,389 1,247 $1,771,261,071 122 $120,359,736
West 40,683 $6,778,263,055  $3,996,054,010 $10,774,317,065 38,193 $8,463,345,494 2,151 $1,399,102,346 86 $99,029,548
West Park 12,322 $4 633,387,286 $2 860,853,907 $7 494,241,193 11,717 $5 453,826,762 $1 299,210,346 42 $95 965,920
Sour ce: Clty of Phlladelphla 2022, 2024 ; RS Means 2024
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2.4.4.2 New Development

For new development, the City uses the best available data to avoid potential exposure of development to hazard
events where possible. Additionally, the City intends to (1) discourage development within vulnerable areas, areas
with high population density, and the Special Flood Hazard Area; and (2) encourage higher regulatory standards.

The Department of Licenses and Inspections reviews construction plans and conducts building inspections to
ensure the safety of the workers and the public. Building permits are required before the start of a specific
construction activity to enlarge, repair, change, add to or demolish a structure, and to install equipment or systems
in a structure. Depending on the scale or type of construction activity, it may need to be first authorized via a zoning
permit. Zoning permits are issued to authorize new construction or additions to a building or to authorize the change
of use in a building or ground. The Department of Licenses and Inspections has shared their permitting database
on the City of Philadelphia® Open Data Base. Table 2-11 displays the number of permits issued for new
construction residential and commercial properties by year.

Table 2-11. New Development Permits for Residential and Commercials Properties in the City of
Philadelphia (2020 -2024)

Number of New Construction Permits Issued
Construction Type 2020 2021 2022 2023 2024
544 251 646

Residential 1,129 1,386

Commercial 305 729 168 212 145

SourCiety of Philadelphia 2025

NotTeherumber of permits issues is inclusiveftompbely stulkadsaedpdr mi t
expired, or cancelled permits were not included in the |listed

Additionally, large-scale developments, such as the Navy Yard, are planned. The 2022 Navy Yard Plan outlines the
long-term, 20-year development strategy for the 1,200-acre waterfront site. The site is designated as a
comprehensive mixed-use area supporting both commercial and residential growth. Currently, key property types
include office space, retail, educational institutions, industrial facilities, and research and development activities.
The long-term vision for Navy Yard aims to support increased densities across all uses, with an emphasis on
expanding residential development to establish a sustainable residential population. (PIDC 2022)

The site is located within the FEMA designated special flood hazard area (SFHA), commonly known as the
floodplain, and remains vulnerable to flooding and sea-level rise. Over the past 25 years, only limited flooding has
been recorded. However, approximately 15 percent of stakeholders identify flood risk as a significant concern for
Navy Yard. The 2022 Navy Yard Plan incorporates considerations for projected sea-level rise and includes proactive
site planning and building design measures to mitigate potential impacts. (PIDC 2022)

Additional notable areas of significant growth and development include the Philadelphia Super Region, Southwest
Philadelphia (comprising neighborhoods surrounding the airport and Eastwick), and North Philadelphia (including
the Hunting Park and Nicetown-Tioga neighborhoods). These regions serve as key centers for industrial activity
and major transportation infrastructure.

Overall, development within the City and its surrounding areas is anticipated to continue increasing. The economic
forecast for the Greater Philadelphia region suggests that 42 percent of businesses plan to expand their physical
footprint (Chamber of Commerce for Greater Philadelphia 2025).
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2.4.4.3 Housing and Home Ownership

According to 2022 American Community Survey 5-year estimates, 659,129 households are located in City of
Philadelphia (U.S. Census 2023). A household includes all the people who occupy a housing unit as their usual
residence. The 2022 American Community Survey 5-year estimates data identified 730,630 housing units in the
City. A housing unit is a house, apartment, mobile home or trailer, a group of rooms, or a single room occupied as
separate living quarters (or if vacant, intended for occupancy as separate living quarters). About 90 percent are
occupied. As illustrated in Figure 2-17, 52 percent are owner occupied, and 48 percent are renter occupied. Of the
owner-occupied homes in Philadelphia, 40.3 percent own their homes and do not have a mortgage or loan on the
house (U.S. Census Bureau, 2022 American Community Survey 5-year Estimates 2022).

Figure 2-17. Percentage of Owner vs. Renter Occupied Housing Units in Philadelphia

= Owner-occupied

= Renter-occupied

Source: U.S. Census Bureau, 2022 American Community Survey 5-year Estimates 2022

According to the 2022 American Community Survey 5-year estimates, there are 71,501 vacant housing units in the
City. Vacant homes without insurance can also impact risk and long-term recovery. Unoccupied or vacant homes
pose a greater risk for both fires and collapse than occupied homes. Vacant properties that are also uninsured or
under-insured greatly increases the likelihood of a longer recovery time. Figure 2-18 shows a breakdown of vacant
vs. occupied homes in Philadelphia.
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Figure 2-18. Percentage of Occupied vs. Vacant Housing Units in Philadelphia

= Occupied housing units

m Vacant housing units

Source: U.S. Census Bureau, 2022 American Community Survey 5-year Estimates 2022

Philadelphia& housing stock is among the oldest of any city in the country. The numerous vacant and ill maintained
homes in the City increases our risk for urban fire. However, the City& recent growth in population has spurred new
construction and investment into housing in many neighborhoods. Research shows that home prices increased in
every Philadelphia neighborhood, but household incomes did not keep pace. As a result, the share of Philadelphia
households that could afford an entry-priced home dropped from 70 percent in 2000 to 58 percent in 2021 (Pew
Charitable Trusts 2024). Higher cost burdens can contribute to increased poverty rates and increased poverty rates
directly impact a community®& ability to withstand and recover from disaster.

Within Philadelphia, 2,740 households (0.4 percent) lack complete plumbing facilities. Housing units without
sufficient plumbing pose additional challenges in emergency situations where sheltering-in-place, or staying in your
home throughout the emergency, is required. About 8,160 households (1.2 percent) have no telephone (home
and/or cell phones) service available, 4.8 percent of homes do not have a computer, and 8.9 percent of homes do
not have an internet subscription (U.S. Census, 2023 American Community Survey 1-year estimates 2023, U.S.
Census, 2023 America Community Survey 1-year estimates 2023). Those households without a phone, computer,
and/or internet may be harder to reach with emergency notifications in times of disaster and crisis and should be
accounted for when designing alert and warning systems and outreach.

Figure 2-19 through Figure 2-21 show the distribution and value density of residential, commercial, and industrial
buildings in City of Philadelphia. Value density is the dollar value of structures per unit area, including building
content value. The densities are shown in units of $1,000 ($K) per square mile. Viewing value distribution maps can
assist communities in visualizing areas of high loss potential and in evaluating aspects of the study area in relation
to the specific hazard risks.
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Figure 2-19. Distribution of Residential Building Stock and Value Density in City of Philadelphia
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Figure 2-20. Distribution of Commercial Building Stock and Value Density in City of Philadelphia
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Figure 2-21. Distribution of Industrial Building Stock and Value Density in City of Philadelphia
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2.4.5 Community Lifelines

Critical facilities are those that are essential to the health and welfare of the population. These facilities are
especially important after any hazard event. Critical facilities are those that maintain essential and emergency
functions and are typically defined to include police and fire stations, schools, and emergency operations centers.
They also include infrastructure such as roads and bridges that provide access to those in need and utilities that
provide water, electricity, and communication services. Also included are facilities that use or store hazardous
materials (FEMA 1997).

Critical facilities include services that FEMA defines as ftommunity lifelines.0 These represent the fundamental
services in a community that, when stabilized, enable all other aspects of society. Following a disaster event,
intervention is required to stabilize lifelines. Lifelines are divided into eight categories (FEMA 2023):

1 Safety and Security
Food, Hydration, Shelter
Health and Medical
Energy
Communications

Transportation

= =4 =4 =4 =4

Hazardous Materials

1 Water Systems

A comprehensive inventory of community lifelines in City of Philadelphia was developed from various sources,
including input from the Steering Committee, All-Stakeholders Workgroup, and Public Steering Committee. The
following sections describe the inventory of community lifelines that was used for the risk assessment in this HMP.
Although many lifeline facilities could fall within numerous categories, the lifeline facilities identified for this planning
effort have been categorized according to their primary function.

2.4.5.1 Safety and Security

The safety and security community lifeline category includes law enforcement, security, fire services,
search and rescue services, government services, and community safety (e.g., dams). Table 2-12 lists
the number of each facility type. Figure 2-22 shows the location of safety and security facilities.
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Figure 2-22. Safety and Security Facilities in the City of Philadelphia
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