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Introduction

Pennsylvania's Emergency Management Services Code (35 Pa. C.S. §§ 7101 et seq.) directs 
and authorizes every political subdivision (i.e., county, city, borough, incorporated town, 
and township) to have an emergency management program that includes a trained 
Emergency Management Coordinator (EMC), an Emergency Operations Plan (EOP), and a 
functioning Emergency Operations Center (EOC) with a trained staff. The Pennsylvania 
Emergency Management Agency (PEMA) has designed this handbook to provide elected 
officials with a basic understanding of the fundamental legal requirements to ensure an 
effective emergency management program in each county and/or municipal government in 
the Commonwealth.

An elected official does not know when a disaster will strike, but when it does, any number 
of grim scenarios may impact the community. There may be power outages, contaminated 
water distribution systems, extensive debris piles, raw sewage in the streets, overloaded 
communications systems, or municipal property damage; all having a significant impact on 
the county or municipal budget. Angry, confused, frightened, and possibly displaced 
community members might be present with never-ending lists of problems. The greatest 
impact will be the loss of life and property.

The community, however, can survive, recover, and eventually thrive during and after a 
disaster. The "how" in the community's survival and recovery is emergency management. 
Management of a disaster includes keeping citizens and responders warned and informed, 
quickly restoring public facilities and services, and meeting the needs of the residents. 
During the time that a community is involved in the response, preparation for short- and 
long-term recovery must be made in an effort to return the community to minimum 
operating standards and eventually to pre-disaster conditions and functionality. It is 
important that elected officials work with their emergency management, public safety, 
planning, and zoning personnel to develop a mitigation plan that will outline short- and 
long-term recovery goals and objectives.

Elected or appointed officials are ultimately responsible for protecting citizens and those 
visiting their jurisdiction. Citizens and visitors expect a reasonable level of protection, to 
which they have a right. It is essential that elected officials also support and participate in 
learning opportunities with first responders and key staff. The public holds elected officials 
accountable for the decisions and actions of response personnel. In addition to legal 
responsibilities, there are liability issues involved in the way a community manages the 
response to an emergency.

A good emergency management program can make the difference in the community's 
ability to reduce injury, save lives, keep property loss to a minimum, and help people in 
time of disaster. Emergency management planning builds support from constituents by 
demonstrating the elected officials' responsiveness to their needs. It provides the elected 
official with an opportunity to work with community organizations and identify local 
resources. This planning effort leads to better coordination among governmental 
departments and improves cooperation between public and private sectors. The elected 
official gains credibility when providing effective leadership before, during, and after a 
disaster.

The importance of an emergency management program becomes apparent when no time 
exists to develop plans or establish complex emergency communications systems. No 
community in Pennsylvania is immune from severe weather, large fires, hazardous material



spills, or terrorism. An effective emergency management program will identify hazards that 
threaten the community. An impact analysis can be developed outlining at-risk populations, 
critical facilities, economic and environmental impacts, and other related issues. The 
investments made by local officials will repay the community many times over.

It is crucial for elected officials to work with, and support, their municipal and county EMCs 
to ensure that the community is prepared to respond to disasters. The following are items 
that should be considered for inclusion in every county or municipal emergency 
management program:

• a trained and certified EMC.
• an EOC with trained staff.
• a mitigation plan that includes a hazard analysis and vulnerability impacts.
• a current EOP.
• a communication system.
• a warning system.
• evacuation plans.
• designated mass care shelters.
• education program for citizens.
• trained response personnel.
• an exercise/drill schedule.
• a resource manual.
• equipment for response personnel.
• a trained damage assessment team (county and municipal).

Please contact 
concerning the

the county or local emergency management coordinator with any questions 
content of this handbook.
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Chapter 1

The Pennsylvania Emergency Management Services Code 
(35 Pa. C.S. §§ 7101 et seq., as amended)

The concept of emergency management as an integral part of government's public safety 
services evolved in the 1970s. Forward-thinking public administrators discovered common 
emergency response functions found in all human-caused and natural disasters. Until that 
time, federal grants had been providing capabilities for emergency communication, direction 
and control, warning, evacuation, and mass sheltering through civil defense programs that 
were designed for use during a nuclear attack. It became apparent that utilizing these 
resources during natural disasters, such as Hurricane Agnes in 1972, the Johnstown flood of 
1977, or technological disasters, such as the Three Mile Island Nuclear Power Plant incident 
in 1979, made sense.

In 1978, the Pennsylvania Emergency Management Services Code created the Pennsylvania 
Emergency Management Agency (PEMA) from the State Council of Civil Defense and 
expanded the mandate of the Agency to include comprehensive emergency management 
for all hazards. In PEMA, it created a single agency to coordinate all emergency programs 
provided by state government. In 1979, a presidential directive from President Jimmy 
Carter established the Federal Emergency Management Agency (FEMA). The federal 
government amended The Federal Civil Defense Act in 1981 to formally acknowledge that 
state and local governments may use Civil Defense-funded resources for non-attack 
emergencies.

The Pennsylvania Emergency Management Services Code contains five chapters:

• Chapter 71.
• Chapter 73.
• Chapter 75.
• Chapter 76.
• Chapter 77.

Preliminary Provisions.
Commonwealth Services.
Local Organizations and Services.
Emergency Management Assistance Compact. 
Miscellaneous Provisions

Chapter 71 identifies titles, definitions, and purpose of the Code. This chapter defines 
emergency management as "the judicious planning, assignment and coordination of all 
available resources in an integrated program of prevention, mitigation, preparedness, 
response and recovery for emergencies of any kind, whether from attack, man-made or 
natural causes/'

Chapter 73 outlines emergency powers granted to the Governor, such as activation of the 
Pennsylvania National Guard (PNG) and the ability to commandeer private or public 
property. The use of the PNG may be authorized by the Governor after all local resources 
have been utilized, and the county or municipality is overwhelmed.

Chapter 73 also created PEMA and outlines its powers and duties. In addition to providing 
training and other capability-building resources to municipalities, PEMA maintains the State 
Emergency Operations Center (SEOC) and updates the State Emergency Operations Plan 
(SEOP). The law appoints the PEMA Director, or the Director's designee, as the State

6



Coordinating Officer (SCO) and authorizes PEMA to draft the Governor's disaster 
declarations.

Act 93x Intrastate Mutual Aid, amended Chapter 73 and created a system of intrastate 
mutual aid between participating political subdivisions within this Commonwealth, whereby 
each participating political subdivision recognizes that emergencies transcend the 
boundaries of a political subdivision and that intergovernmental coordination is essential for 
the protection of lives and property and for the best use of available public and private 
assets. The system provides for mutual assistance among the participating political 
subdivisions in the prevention of, response to, and recovery from threats to public health 
and safety that are beyond the capability of an affected community to respond. The system 
provides for mutual cooperation among the participating subdivisions in conducting 
exercises, testing, or other training activities. Under the provisions of this act, all political 
subdivisions are participants unless they opt out by resolution.

Chapter 75, Section 7501, directs and authorizes each political subdivision to establish a 
local (the term "local" includes both municipal and county government) emergency 
management organization. It also explains the legal and moral obligations of elected 
officials. Each local organization shall have responsibility for emergency management, 
response, and recovery within its territorial limits. It authorizes the governing body of a 
political subdivision to declare a local disaster emergency when it finds that a local disaster 
has occurred or is imminent; the declaration must be signed by a majority of the elected 
officials. During an emergency, the governing body may delegate to the mayor, or other 
chief executive officer, authority to declare a local disaster emergency. In some cases 
counties or municipalities governed under a Home Rule Charter, the mayor or county 
executive may declare the disaster unilaterally.

A. A "disaster declaration" enables the county or municipality to issue and enforce 
orders and procedures necessary to protect the health and safety of the public. A 
disaster declaration is required when the enormity of an emergency depletes the 
community's resources to respond and recover.

1. The municipal Emergency Management Coordinator (EMC) must forward a copy of 
the signed declaration to the county emergency management office. The county 
EMC must file the municipal and county declaration with PEMA. When a disaster 
affects two or more political subdivisions within a county, the county Emergency 
Management Agency (EMA) will exercise authority for coordination and support of 
emergency services within the area of operations.

2. A Presidential declaration of a disaster emergency or a Presidential declaration of 
a major disaster applies to municipalities within specific counties and makes 
municipal governments and authorities, school districts, and certain private non
profits eligible for federal disaster assistance. Such a declaration can only occur 
after the Governor has requested such a declaration from the President, based on 
input from local and county sources.

B. Considering the important role played by damage assessment and reporting in this 
process, it is important that each county or municipality have a trained team(s) 
prepared to function at all times.
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1. The damage reporting process begins at the municipal level and is a mechanism 
to determine the impact and magnitude of damage and the resulting unmet needs 
of individuals, businesses, the public sector, and the community as a whole. The 
information collected is forwarded to the county EMA where damage assessment 
reports are reviewed, the damages consolidated, and forwarded to PEMA. The 
Bureau of Recovery and Mitigation at PEMA will analyze the damage reports to 
determine if there are sufficient damages to seek a more formal assessment, 
which will determine eligibility to request federal assistance.

2. The information collected is used by the state as a basis for the Governor's 
request to the President for a Declaration of Emergency or Major Disaster, and by 
the FEMA in response to the Governor's request. If enough damages do not exist 
to support a request for a Presidential Declaration of Emergency or Major 
Disaster, the information collected during the damage assessment could be used 
to support a Governor's request to the U.S. Small Business Administration (SBA) 
in support of an SBA disaster declaration. This type of request, if approved, 
provides low interest loans to homeowners, renters, and businesses. Municipalities 
must be prepared to collect accurate initial damage reports that will identify areas 
of preliminary damages.

C. The information collected should include the number of fatalities and missing and 
evacuated persons; the number of sheltered individuals; the number of injuries; 
damage reports for homes and businesses; as well as, housing conditions and 
infrastructure damage to roads, utilities, and schools. Elected officials and EMCs 
must provide prompt, credible, and accurate damage information to support a 
request for disaster recovery assistance.

D. PEMA and FEMA will look to the county and municipal EMCs to organize tours of 
affected areas. This process is known as a Joint Preliminary Damage Assessment 
(PDA). It is conducted jointly by federal, state, county, and municipal officials. The 
purpose is to verify reported damages that are necessary to obtain a Federal Disaster 
Declaration. Before the PDA begins, local officials are expected to provide a briefing 
of the damage locations, along with maps and photos of the damages reported. A 
PDA must not be construed to mean that disaster assistance is forthcoming. The 
PDA is a mandated process to determine the potential Public Assistance, Individual 
Assistance, or SBA program eligibility. FEMA will also look to the municipal and 
county officials for assistance in beginning the damage claim process, if a declaration 
is received.

Chapter 75, Section 7502 mandates the appointment of a local EMC, and identifies the 
certification process and required training. Section 7503 lists the powers and duties of 
political subdivisions. These include preparing an Emergency Operations Plan (EOP), 
establishing and staffing an Emergency Operations Center (EOC), adopting precautionary 
measures, and participating in drills and exercises. It also discusses agreements among 
political subdivisions, handling gifts, appropriations, and grants.

Chapter 76, the Emergency Management Assistance Compact (EMAC) provides for mutual 
assistance between the states entering into the compact in managing any emergency or 
disaster that is duly declared by the governor of the affected states. This compact also
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provides for mutual cooperation in emergency-related exercises, testing, or other training 
activities.

Chapter 77 identifies duties concerning disaster prevention, acceptance of services, 
interstate arrangements, immunity from civil liability, special powers of local agencies, 
compensation for accidental injury, and penalties.
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Chapter 2

The Emergency Operations Plan (EOF)

Key to effective emergency management in any county or local government is the ability to 
address a potential disaster or emergency in a planned, organized, predictable, and 
professional manner. That key is addressed in the Emergency Operations Plan (EOP). 
Experience has proven that having a plan in place and having the principal players familiar 
with duties and responsibilities saves time, resources, and, ultimately, lives. Pre
designation of evacuation routes and staging areas for equipment and personnel will assist 
in conflict resolution and the identification of unmet needs. Unmet needs result when 
required resources are beyond the county or local municipality's capability to provide them 
during an incident.

Writing an EOP is not a simple process. It begins by conducting a Hazard Identification and 
Risk Analysis (HIRA). Knowledge of the elected official's county or municipality - its 
residents, land use, hazards, geography, infrastructure, economics, cultures, and critical 
facilities - is also essential for disaster response and recovery.

The Emergency Management Coordinator (EMC) must first conduct an HIRA of the county 
or municipality. Consulting historical records, identifying industrial sites and special needs 
facilities, reviewing geological maps, and interviewing the local population are means of 
hazard identification. Severe weather events, natural disasters, transportation corridors, 
security sensitive installations, entertainment venues, public works facilities, dams, and 
nuclear power plant locations have an enormous impact on the vulnerability of the county or 
municipality to flooding, drought, hazardous materials incidents, radiological exposure, and 
the threat of terrorist activity.

NATURAL HAZARDS HUMAN-CAUSED HAZARDS
Winter Storm (severe) Dam Failure
Drought Hazardous Materials Incident - Fixed Facility
Temperature Extremes Hazardous Materials Incident - Transportation
Earthquake Radiological Incident - Fixed Facility
Landslide Radiological Incident - Transportation
Land Subsidence Transportation Accidents
Flooding Power Outages
Tornado Urban Fire
Hail Civil Disorder
Lightning Terrorism
Hurricane
Wildfire

The EMC, along with input from interested members of the community, must prioritize the 
hazards according to their potential impact on the county or municipality and the probability 
of occurrence. To help with prioritization and identification of hazards refer to FEMA 
Publication 386-1, Getting Started: Building Support for Mitigation Planning.
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The EMC must develop a resource manual to help effectively respond to each hazard. In 
order to be an effective tool, the resource manual must be kept current. A good resource 
manual includes:

• Volunteer and civic groups that may provide assistance or special skills.
• Facilities for housing evacuees such as schools, fire halls, community centers, or 

lodges.
• Transportation resources.
• Engineering/construction equipment, trucks.
• Supply sources for sand, sand bags, pipes, water, firefighting foam, and a host of 

other items.
• Twenty-four hour contact list with telephone numbers, addresses, and the name of 

the point-of-contact.

Each annex to the plan should deal with one function of an operation. The plan must 
include a promulgation statement that elected officials sign accepting the plan as being 
adequate for their municipality or county. In its final form, the plan will be brief with a few 
paragraphs about the purpose, definition of terms, and promulgation, followed by a list of 
annexes that address the different functions discussed above. Shortfalls in the plan will 
surface during exercises and during actual emergencies.

There is one more crucial step before the plan is finished. A plan must be coordinated with 
all principal players. The principle players may include fire departments, school districts, 
emergency medical services, law enforcement, contiguous townships or boroughs, 
volunteer agencies, and lower and higher levels of government.

Emergency management personnel must review and update the plan. A plan should be re
promulgated whenever a majority of the governing body signatories has changed from the 
current promulgation approval. PEMA Area Offices will assist counties and guide local 
municipalities in the preparation and maintenance of the plans.

PEMA has developed Emergency Operations Planning Toolkits for both counties and 
municipalities that contain a sample plan format, checklists, a resource manual, and a 
planning guide to assist in the development of the plan. These toolkits are available on the 
PEMA website - www.pema.state.pa.us - under Forms and Documents and then under 
Plans, Guides and Presentations. These toolkits make it easier to develop an effective EOP 
using an appropriate format. Municipalities and counties should take full advantage of the 
availability of these sample toolkits.

Other publications that can assist with development of an EOP include:

• PEMA Directive D2009-1, Requirements for the Preparation, Review, and Update of 
County Emergency Operations Plans (EOPs) and Accompanying Documents

• PEMA Circular 2005-6, Federal and State Guidance on Continuity of Government 
Continuity of Operations Planning for Local Government

• PEMA Directive 2007-1, Requirements for the Preparation, Review and Update of 
Municipal Emergency Operations Plans (EOPs) and Accompanying Documents

• FEMA Comprehensive Preparedness Guide 101, Guide for All-Hazards Emergency 
Operations Planning for State, Territorial, Local, and Tribal Governments

• FEMA - Service Publications
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NFPA 1600, Standard on Disaster Emergency Management and Business Continuity
Programs
the PEMA website.
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Chapter 3

The Emergency Operations Center (EOC)

During a disaster, it is important that governments speak with a single, coherent voice. 
This is essential both from the viewpoint of orchestrating an effective response and for the 
psychological well-being and morale of the population. Effective communication between all 
entities of local government, as well as government at other levels, will enhance the 
confidence of the citizens in addition to better protecting lives and property.

Elected officials play a vital role in the Emergency Operations Center (EOC) by: establishing, 
equipping, and staffing the organization; ensuring the continuity of operations; and 
initiating the disaster declaration when necessary.

To ensure that the various departments and organizations in the local community (e.g., 
road crews/public works, firefighting, police, volunteer services, and local government 
executives) will effectively communicate, it is necessary to designate a place for this to 
happen. For this reason, the Emergency Management Services Code requires each 
municipality and county to establish, equip, and staff an EOC, which is consolidated with 
warning and communication systems to support government operations during 
emergencies. The EOC must also provide other essential facilities and equipment for 
agencies and activities assigned emergency responsibilities. This EOC is at a physical 
location where representatives of the major decision-making and response organizations in 
the community can come together to effectively communicate and coordinate. EOC 
personnel look at the strategic picture versus managing specific incident events and do not 
act as Incident Commander. The EOC provides coordination and allocation of scarce 
resources.

The EOC does not exercise direct control over response agencies. On-scene procedures for 
dealing with fire, rescue, emergency medical services, and law enforcement are directed by 
the on-scene Incident Commander. EOC staff members have two primary responsibilities: 
coordinating efforts and obtaining and allocating resources to first responders and other 
field personnel.

An important part of the planning process is determining which agencies should actually 
have representation in the EOC. Some types of emergencies may not require every staff 
member or agency to be present. It may become necessary to call in outside experts to 
assist in the EOC for the duration of a specific incident. In order to effectively use the 
expertise and decision-making capabilities in the EOC, field personnel should gather 
accurate and complete information about the disaster and identify resource shortfalls at the 
disaster scene. Within the EOC, a means of obtaining and disseminating this information 
must be implemented to allow the EOC staff to keep abreast of an often rapidly-changing 
situation.

The complexity of the EOC will vary with the needs of the community and its assets. The 
following should be considered:

• a cadre of trained EOC management specialists
• the proximity or accessibility to the seat of government
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• adequate space and ventilation for all persons expected to be present
• communication with the disaster scene and with EOCs in other municipalities 

(especially county or state)
• emergency lighting and power
• visual displays/maps/status boards
• sanitary facilities and food and water supplies for an extended activation
• protection from possible hazards (e.g., not located in flood plain)
• multiple telephone lines
• fax machine
• photocopier
• copies of the Emergency Operations Plan (EOP); manuals, and forms
• general office supplies
• amateur radio
• computers
• Internet access

An EOC should have Standard Operating Guidelines (SOGs) to govern the set-up, operation, 
and close-out of activities. Items such as activation, call-down rosters, the placement of 
maps, charts and boards, and other equipment are part of the guidelines. The EOP will 
cover all aspects of the EOC activities.

Careful consideration must be given to the requirements of an EOC and to the resources 
available. Examples of EOC locations used by counties and municipal governments across 
the Commonwealth include conference rooms in the government center, training or bingo 
rooms in the fire hall, college or university facilities, or recreation rooms in the community 
center. Most counties have a dedicated EOC location in the county courthouse or other 
county building. The EOC is normally co-located with the county 9-1-1 Center/Public Safety 
Answering Point. Each location has advantages and disadvantages. The elected officials, in 
conjunction with the Emergency Management Coordinator (EMC), should select the location 
that is best for their community.

Equipping the EOC need not be a major task. It should have room for wall charts and 
maps. The most important resource is the communications equipment. Telephones are a 
necessity, as are radios to talk with incident critical individuals. The more communications 
systems that are available in the EOC the better the EOC staff will be served when the 
disaster strikes. Emergency lighting and power should also be available.

EOC staff members must be continually recruited and trained. Trained and competent EOC 
staff members are the bridge to success. At the county or municipal level, the size of the 
EOC staff is dependent on the size of the county or municipality, vulnerability to hazards, 
the disaster situation, and as outlined in the county or municipal EOP. There are practical 
limits based not only on availability of space but also on the effectiveness of 
communications. For the average county, the EOC staff should include 25 to 30 trained 
individuals per shift to assist in coordination and resource allocation. The number will vary 
based on the size of the county, so the number of personnel in the EOC may vary. Elected 
officials should coordinate with their Emergency Management Coordinator when developing 
staffing levels for their EOC.

During the recruitment of staff members, consideration must be given to the possibility that 
24-hour operations may be required. Each member must be trained to perform in more
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than one area or function. Independent study courses and classroom training opportunities 
provided by PEMA and FEMA will assist in the training of staff members. The county EMC 
can assist with the municipal training effort. PEMA Area Offices can assist with the training 
of county EOC staff members. Training exercises familiarize members with their 
responsibilities and EOC protocols and procedures.

Large, elaborate, expensive EOCs do not necessarily mean effective operations centers. 
The more complex an EOC; the more work and training are required to maintain it. The 
proper mixture depends on the needs of the community and the ability to maintain it during 
periods of normalcy. The planning and training efforts that are completed by the EOC staff 
during non-emergency periods will provide for efficiency and effectiveness during activation.

The Emergency Alert System (EAS) is utilized by PEMA and the county to warn citizens of 
potential threats to life and/or property. Activation of the EAS for any disaster can be 
accomplished in a matter of minutes anywhere in the commonwealth. PEMA operates the 
State Emergency Operations Center (SEOC), which has the capability to generate the EAS 
signal for delivery statewide or in any area within the Commonwealth of Pennsylvania. 
Similarly, county emergency management agencies have the capability to activate the EAS 
within their counties.

The statewide EAS is also used by the Pennsylvania State Police, in coordination with PEMA, 
to activate the Amber Alert system to assist in recovering abducted or kidnapped children in 
the Commonwealth. This alert can also be generated statewide or to any area within the 
Commonwealth of Pennsylvania.
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Chapter 4

Emergency Response Organizations

In most communities, the first responders (fire, police, ambulance, and rescue units) handle 
daily emergencies, as well as additional emergencies, that can occur in disaster situations.

All disasters start at the local level, and communities have varying local response 
capabilities to mitigate these emergencies. Elected officials are responsible for everyone in 
the community whether they are residents or visitors. All responses to disasters and 
emergencies should be performed at the lowest level capable of handling the emergency 
using the National Incident Management System (NIMS) (Chapter 5).

Paid, career responders have a clearly established relationship with their county or local 
government employer. State law also provides that volunteers are considered to be 
employees of the county or municipality for certain purposes, such as providing workers' 
compensation insurance. In most Pennsylvania communities, full- or part-time officers staff 
police departments, and many municipalities rely on the Pennsylvania State Police for police 
services.

Government has the responsibility to provide for the public's safety. Effective emergency 
preparedness that provides for response to both everyday emergencies and disaster 
operations relies on a strong relationship between local government and the local 
emergency response providers. Fire departments, ambulance services, rescue squads, 
search and rescue teams, regional task forces, and hazardous materials teams have 
assumed the responsibility of providing for certain aspects of that safety.

A thorough planning process should allow an information exchange regarding the 
expectations and responsibilities of all groups involved. This exchange can provide the 
foundation for mutual-aid agreements that are formal contractual agreements. Standard 
Operating Guidelines (SOGs) and/or Standard Operating Procedures (SOPs) clearly define 
how local governments and their emergency response organizations intend to provide for 
the public safety. These agreements, SOPs, and SOGs can be as basic or as all-inclusive as 
the parties' desire, but they are an essential legal part of a comprehensive emergency 
management program in that they delineate duties and responsibilities.

Whether paid or volunteer, everyone involved in emergency response groups must train for 
a broad range of emergency conditions. The training necessary for emergency response 
units continues to increase, in part due to federal regulations, industry safety requirements, 
court decisions, and the need to keep up with an increasingly complex environment.

The Pennsylvania State Fire Academy's (SFA) Local Level Fire Training Program, in 
cooperation with community colleges and county and regional fire training schools, provides 
basic and advanced firefighting, hazardous materials and rescue training. The State Fire 
Academy offers training opportunities in command and control, hazardous materials 
response teams, and a broad range of fire and rescue specialties. A standardized 
curriculum forms the basis of both the resident- and local-level programs and provides a 
basis of information and operational procedures throughout the state's emergency response

16



community. AH of this training is available at little or no expense to local government or 
individual emergency responders.

Through the Volunteer Loan Assistance Program, low interest loans are available to 
volunteer fire companies, ambulance services, and rescue squads to assist with the 
purchase of apparatus and accessory equipment and to establish facilities to house 
apparatus and equipment. From time to time, the state asks local government to assist a 
volunteer organization by guaranteeing the loan.

These emergency response units are the backbone of a well planned emergency disaster 
preparedness program. Establishing and developing relationships and SOPs with them on a 
day-to-day basis will provide better emergency services in general and a more coordinated 
response during disasters.
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Federal Laws and Presidential Directives Affecting Emergency Management

Chapter 5

Federal laws and Presidential Directives impacting local government include:

• The Robert T. Stafford Disaster Relief and Emergency Assistance Act (P.L 100-707)
• Title 44, Code of Federal Regulations, Emergency Management and Assistance
• The Superfund Amendments and Reauthorization Act of 1986 (SARA)
• The National Homeland Security and Combating Terrorism Act of 2002 (S. 2452)
• The National Incident Management System
• The National Response Framework

These presuppose an active emergency management function at all levels of government. 
They emphasize the need for emergency planning in advance of the disaster.

The Robert T. Stafford Disaster Relief and Emergency Assistance Act provides for federal 
assistance to state and local governments after a disaster. It provides for declaration of a 
disaster by the President, appointment of coordinating officers, and utilization of various 
federal resources in the disaster area. The law directs the President to assist states in 
developing plans and preparing programs for disaster response and mitigation.

The Stafford act has public and private provisions that cover certain costs following a 
declared disaster. The public assistance sections provide for federal contributions to 
remove debris and to repair or replace facilities and infrastructure that belong to state or 
local government or to private, non-profit organizations. The federal reimbursement may 
include costs for equipment, materials, contracts and labor costs for base pay or overtime 
for regular and temporary or "special hire" employees.

The Individuals and Households sections of the law provide federal assistance for private 
individuals affected by the disaster. Housing and other needs assistance may be provided 
to homeowners, renters, or individuals. Housing assistance may take the form of a grant 
for temporary housing (hotels, apartments, and travel-trailers), a repair assistance grant, 
or limited money to help replace a destroyed home. Other needs assistance includes grants 
to replace personal property, to repair or replace automobiles, or to reimburse victims for 
other serious and necessary disaster losses such as medical, dental, or funerals. Other 
provisions may include: disaster unemployment assistance, food stamps assistance, direct 
distribution of food, legal services, emergency public transportation, or crisis counseling.

The aforementioned are dependent on a Presidential disaster declaration and on appropriate 
demonstration of need. When a disaster does strike, a victim's primary method of applying 
for assistance is by registering with the Federal Emergency Management Agency (FEMA) via 
telephone. Additionally, federal and state disaster workers may establish a Disaster 
Recovery Center (DRC) where citizens can receive help in applying for the above-mentioned 
assistance or in coping with other aspects of their disaster loss.

The federal government amended the Stafford act to include the provisions of the Civil 
Defense Act of 1951. This law provided money to state and local governments to build 
emergency management capabilities. Although the law originally provided for preparedness
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against enemy attack, its inclusion into the Stafford act expands it to include preparedness 
for all hazards that may affect a community.

As defined in the law, the purpose of the emergency management program is to:

• minimize the effects of disaster.
• respond to emergency conditions.
• repair and restore vital infrastructure and facilities.

Identifying hazards, analyzing our capabilities, and planning a comprehensive response 
meet these goals. The law places responsibility for this preparedness jointly on federal, 
state, and local (municipal or county) governments.

The Superfund Amendments and Reauthorization Act of 1986 (SARA) combats only one 
specific type of disaster-hazardous materials. The law has several provisions, including 
requirements for reporting releases of chemicals and requirements for the protection of 
responders. However, SARA Title III, relating to emergency planning and community right- 
to-know, has the greatest impact on county government.

SARA Title III requires every facility, public or private, that routinely has on hand more than 
a threshold quantity of certain extremely hazardous chemicals to report the name, amount, 
and location of the chemical to the county, state, and the U.S. Environmental Protection 
Agency (ERA). This includes many municipal swimming pools, waste treatment plants, and 
most industrial facilities in the state. It requires facilities to develop an on-site emergency 
response plan.

SARA Title III directs the states to appoint Local Emergency Planning Committees (LEPCs) 
to receive the information from facilities and develop an off-site emergency plan for every 
facility which reported having threshold quantities of extremely hazardous substances. The 
Governor of Pennsylvania designated each county as a local emergency planning district 
with its own LEPC.

The National Homeland Security and Combating Terrorism Act of 2002 (S. 2452), 
Implementing Recommendations of the 9/11 Commission Act of 2007 (Public Law 110-53), 
and the Consolidated Security, Disaster Assistance and Continuing Appropriations Act of 
2009 (Public Law 110-329), restructures and strengthens the executive branch of the 
federal government to better meet the threat to our homeland posed by terrorism. The 
Department of Homeland Security (DHS) has the primary mission to help prevent, protect 
against, and respond to acts of terrorism on our soil. Title VIII, Coordination with Non- 
Federal entities, and others, establishes the Office for State and Local Government 
Coordination to oversee and coordinate departmental programs for and relationships with 
state and local governments. This section allows for assessment and advocacy for the 
resources needed by state and local governments to implement the national strategy for 
combating terrorism.

The Grants Program Directorate (GPD) is charged with coordinating preparedness efforts at 
the federal level, and working with all state, local, tribal, parish, and private sector 
emergency response providers on all matters pertaining to combating terrorism, including 
training, exercises, and equipment support. The GPD supervises the preparedness grant 
programs of the federal government. Local governments receive the benefits of the grant
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funding through the activities of the Commonwealth's nine regional task forces. PEMA is 
the State Administrative Agency (SAA) for the federal preparedness grant programs and 
provides management and administration of the grant programs.

The National Incident Management System (NIMS) was initially published by the DHS on 
December 18, 2008. It provides a comprehensive and consistent national approach to all
hazard incident management at all jurisdictional levels and across all functional emergency 
management disciplines.

Elected and appointed officials should have a clear understanding of their roles and 
responsibilities for successful emergency management and incident response. These 
officials include administrative and political personnel, as well as department/agency 
administrators who have leadership roles in a jurisdiction, including legislators and chief 
executives, whether elected (e.g., governors, mayors, sheriffs, tribal leaders, and county 
executives) or appointed (e.g., county administrators and city managers). Although their 
roles may require providing direction and guidance to constituents during an incident, their 
day-to-day activities do not necessarily focus on emergency management and incident 
response. To better serve their constituents, elected and appointed officials should do the 
following:

• understand, commit to, adopt, and receive NIMS training;
• provide guidance to their jurisdictions, departments, and/or agencies, with clearly 

stated policies for NIMS implementation;
• participate in exercises;
• maintain an understanding of basic emergency management, Continuity of 

Operations (COOP) and Continuity of Government (CoG) plans, jurisdictional 
response capabilities, and initiation of disaster declarations;

• lead and encourage preparedness efforts within the community, agencies of the 
jurisdiction, Non-Governmental Organizations (NGOs), and the private sector, as 
appropriate;

• help to establish relationships (including mutual aid agreements and assistance 
agreements) with other jurisdictions and, as appropriate, NGOs and the private 
sector;

• support and encourage participation in mitigation efforts within the jurisdiction and, 
as appropriate, with NGOs and the private sector;

• understand laws and regulations in their jurisdictions that pertain to emergency 
management and incident response; and

• maintain awareness of designated Critical Infrastructure and Key Resources 
(collectively CI/KR) within their jurisdictions, potential incident impacts, and 
restoration priorities.

Elected and appointed officials may also be called upon to help shape and revise laws, 
policies, and budgets to aid in preparedness efforts and to improve emergency 
management and incident response activities.

An incident may have a mix of political, economic, social, environmental, public safety, 
public health, and financial implications with potentially serious long-term effects. 
Frequently, incidents require a coordinated response across agencies, jurisdictions, 
including NGOs and the private sector, during which elected and appointed officials must 
make difficult decisions under crisis conditions. Elected and appointed officials should be



aware of how NIMS can work to ensure cooperative response efforts, thereby minimizing 
the potential implications of an incident.

Elected and Appointed Officials during an Incident

Generally, elected and appointed officials are not at the scene of the incident, but they 
should have the ability to communicate and meet with the Incident Commander (IC)/Unified 
Command (UC), as necessary. Depending on the nature of the incident or level of the 
overall emergency, elected and appointed officials could function from the following 
locations:

• the agency or jurisdictional offices;
• an Emergency Operations Center (EOC); and
• a location housing multi-agency coordination.

Elected and appointed officials should provide input on policy, direction, and authority to the 
IC/UC. Proper coordination between elected and appointed officials and the IC/UC can be 
crucial to the successful management of an incident. Elected and appointed officials should 
clearly communicate views to the IC/UC. As time and agency policy dictate, the following 
considerations should be clearly communicated, documented, and provided to the IC/UC:

• safety considerations;
• environmental issues;
• legal and policy limitations;
• issues relating to CI/KR services or restoration;
• economic, political, and social concerns; and
• cost considerations.

In some circumstances, if information is not delineated in policies or laws, it should be 
defined through a formal delegation of authority or letter of expectation.

The National Incident Management System (NIMS)

Since most incidents occur and are handled by local government, the support of elected and 
appointed officials in the NIMS implementation process is crucial to the nation's success in 
preventing, preparing for, responding to, and recovering from disasters - regardless of their 
cause.

The benefit of NIMS is especially evident at the local level, when the entire community 
prepares for and provides an integrated response to an incident. Elected and appointed 
officials need to be involved in all aspects of NIMS implementation to include the following:

• adopting NIMS at the community level for all government departments and agencies;
• encouraging NIMS adoption and use by associations, utilities, NGOs, and the private 

sector; and
• adopting NIMS through an executive order, proclamation, resolution, or legislation as 

the jurisdiction's official all-hazards, incident response system. NIMS necessitates 
the use of the Incident Command System (ICS), the multi-agency coordination 
system and a public information system. All these command and management
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systems rely on the direct involvement of elected and appointed officials in a 
community during an incident.

When implementing NIMS, all emergency plans and Standard Operating Guidelines (SOGs) 
and Standard Operating Procedures (SOPs) must incorporate NIMS components, principles, 
and policies, including emergency planning, training, response, exercises, equipment, 
evaluation, and corrective action plans. Elected and appointed officials of a community 
must be directly involved in these NIMS preparedness elements, especially when the 
community exercises its emergency management policies, plans, procedures, and 
resources.

Jurisdictions will be required to meet the NIMS implementation requirements as a condition 
of receiving federal preparedness funding assistance; however, it is important to recognize 
that NIMS is a dynamic system, and the doctrine as well as the implementation 
requirements will continue to evolve as our emergency management capabilities nationwide 
change, based on the hazards and threats of the nation.

The National Integration Center (NIC) strongly recommends that elected and appointed 
officials complete the following training located online at 
http://traininQ.fema.Qov/emiweb/IS/crslist.asp:

• IS-700.a, National Incident Management System, An Introduction; and
• ICS-100.a, An Introduction to ICS.

Elected and appointed officials are responsible for ensuring the safety and welfare of the 
people of that jurisdiction. Specifically, these officials provide strategic guidance and 
resources during preparedness, response, and recovery efforts. Elected or appointed 
officials must have a clear understanding of their roles and responsibilities for successful 
emergency management and response. At times, these roles may require providing 
direction and guidance to constituents during an incident, but their day-to-day activities do 
not focus on emergency management and response. Their awareness of NIMS is critical to 
ensuring cooperative response efforts and minimizing the incident impacts.

Elected and appointed officials also play a direct role in public information dissemination. 
Public information consists of the processes, procedures, and systems to communicate 
timely, accurate, and accessible information on the incident's cause, size, and current 
situation to the public, responders, and additional stakeholders (both directly and indirectly 
affected). Public information must be coordinated and integrated across jurisdictions and 
organizations involved in the incident to include, Federal, state, tribal, and local 
governments, private sector entities and NGOs. In order to facilitate that process, public 
information includes three major systems/components - Public Information Officers (PIOs), 
the Joint Information System (JIS), and the Joint Information Center (JIC).

The National Response Framework

The National Response Framework (NRF) presents the guiding principles that enable all 
response partners to prepare for and provide a unified national response to disasters and 
emergencies. It establishes a comprehensive, national, all-hazards approach to domestic 
incident response. The National Response Plan was replaced by the NRF effective January 
2008.

22



The NRF defines the principles, roles, and structures that organize how we respond as a 
nation. The NRF:

• describes how communities, tribes, states, the federal government, private-sectors, 
and non-governmental partners work together to coordinate national response;

• describes specific authorities and best practices for managing incidents; and
• builds upon the NIMS (http://www.fema.aov/emeraency/nims/index.shtm), which 

provides a consistent template for managing incidents.

Information on the NRF, including documents, annexes, references, and briefings/training 
can be accessed from the NRF Resource Center (http://www.fema.aov/nrf).
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Chapter 6

State Laws Affecting Emergency Management

In addition to the Emergency Management Services Code, there are five other Pennsylvania 
laws that impact directly on the emergency management agency.

The Pennsylvania Hazardous Material Emergency Planning and Response Act 1990-165 (Act 
165) implements the Federal Emergency Planning and Community Right-to-Know Act called 
SARA Title HI. It creates a strong working relationship between business and industry 
entities and the commonwealth, counties, and municipalities to protect its citizens from the 
dangers of hazardous materials.

The law requires a Local Emergency Planning Committee (LEPC) in each county to develop 
emergency response plans for facilities which contain certain hazardous chemicals in 
amounts over specific thresholds. The LEPCs are made up of elected officials, members of 
emergency response groups, industry representatives, and other concerned citizens who 
are responsible for both planning and for providing information on chemical hazards to the 
citizens of each county. Members are recommended by the county commissioners and 
appointed by the PEMA Director on behalf of the Pennsylvania Emergency Management 
Council.

The history of the program indicates that the interest of elected officials motivates an 
effective LEPC. If not already involved in the county LEPC, elected officials are encouraged 
to become involved.

Per Act 165, facilities who store or who release extremely hazardous substances pay fees to 
the state. The state then distributes these monies to the county emergency management 
agencies based on grant applications which specify uses for the money. This provides a 
funding source for the development and maintenance of county capabilities to respond to 
the risks of hazardous materials.

Similar to Act 165 is the Pennsylvania Radiation Protection Act, 1984-147 (Act 147). Act 
147 deals specifically with radiation, control of radioactive sources and accidental releases 
of radiation from any of the nuclear-powered electric generating facilities in Pennsylvania. 
The Pennsylvania Emergency Management Agency (PEMA) has developed a radiological 
emergency response program with plans for each fixed nuclear power generating facility.

In implementing the radiological emergency response program, plans have been developed 
for evacuation or protection of persons within a 10-mile radius of the plant. Each of the 
affected municipalities has a plan that addresses accidental releases of radiation at the 
plant. The law requires periodic exercise of these plans, and every two years, a full-scale 
exercise involving several hundred people is conducted for each of the five facilities.

Act 147 created a Radiation Emergency Response Fund and a Radiation Transportation 
Emergency Response Fund, which receives money from the reactor operators, spent fuel 
storage facilities, and spent nuclear fuel shippers. PEMA then distributes this money to the 
affected counties, and the counties distribute it to municipalities. The monies are 
distributed based on grant applications submitted by counties to reimburse expenses
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involved in preparing plans, providing equipment and expenses involved in training and 
exercising the Radiological Emergency Response Program.

The Public Safety Emergency Telephone Act, Act 78 of 1990, as amended by Act 17 of 
1998, Act 56 of 2003, and Act 72 of 2008, provides the framework for the 9-1-1 emergency 
calling system throughout the commonwealth. Counties have a statutory obligation to 
appoint a member of county government to serve as the 9-1-1 coordinator and whose 
duties should not conflict with the county appointed Emergency Management Coordinator 
(EMC).

Since the 2005 inception of the Wireless Enhanced 9-1-1 (E-911) Program, significant 
progress has been made toward the goal of development, implementation, operation, and 
maintenance of a statewide integrated wireless E-911 system. At the start of the program, 
11 of the commonwealth's 69 Public Safety Answering Points (PSAPs) were capable of 
processing Wireless Phase II calls. Today, there are 66 PSAPs that are Phase II deployed, 
meaning a PSAP call taker is receiving a wireless 9-1-1 call with the call back number and 
location information. Three additional PSAPs are actively deploying to Phase II. This 
progress is significant when one considers that, currently, 55 percent of 9-1-1 calls 
processed in the Commonwealth come from wireless callers. In its oversight capacity, 
PEMA has overseen the disbursement of approximately $415 million in the first four years of 
the program. Fiscal Year 2009-10 projected disbursements exceed $109 million, bringing 
the total program disbursement to over $524 million of sorely needed funding, ensuring the 
functionality and viability of the 9-1-1 system; the gateway to our first responders and 
public safety communication system. This critical funding stream compliments decreasing 
revenues remitted directly to our PSAPs from traditional wireline telephony providers.

With the 2008 inception of the Voice of Internet Protocol (VoIP) 9-1-1 Program, counties 
are realizing incremental revenue, offsetting the aforementioned decreases in wireline 
revenues. In 2009, VoIP revenues are projected to exceed $10 million, providing some 
relief from a five-year decrease in wireline revenues in excess of $32 million; $123 million in 
2004 versus $91 million in 2008.

Together, these funds provide for a comprehensive program of tele-communicator training, 
certification, and quality assurance for the over nine million 9-1-1 calls our PSAPs process 
each year, five million of which are exclusive to wireless 9-1-1.

The Counterterrorism Planning, Preparedness and Response Act, Act of December 16, 2002, 
P.L 1967, No. 227 35 (Act 227) provides for counterterrorism planning, preparedness, and 
response; imposing powers and duties on the PEMA, the Department of Health, counties, 
and municipalities; and providing for the organization of various response teams. Act 227 
states the responsibilities of regional task force groups, the Urban Search and Rescue Task 
Force (US&R), and specialized response teams and provides immunity from liability.

25



Chapter 7

Selecting an Emergency Management Coordinator

Title 35 requires all political subdivisions to appoint an Emergency Management Coordinator 
(EMC) to oversee planning, training, and preparation during non-disaster times, and to act 
as the coordinator in the Emergency Operations Center (EOC) during times of disasters. 
The responsibilities placed on this individual are significant. The EMC is the primary agent 
for the elected officials and is invaluable when disaster strikes.

In the 67 counties, the EMC is a full-time county employee. In most municipalities, the EMC 
may be a volunteer or a full- or part-time employee doing multiple jobs. It is crucial that 
elected officials select the right person for the job.

An effective EMC:

• is a leader;
• has the respect of the emergency response groups in the community;
• is capable of rallying all community resources;
• has planning and training abilities; and
• possesses administrative abilities.

In the development of the Emergency Operations Plan (EOP), the EMC also provides and 
coordinates the appropriate training for personnel; thereby enabling the community's EOP 
to be a living document. The EMC maintains records and reports, providing required 
documentation of training, exercises, and disaster events. Failure to do so accurately and 
in a timely manner may result in an ineffective response to an emergency and result in a 
failure to support the recovery process.

The effective EMC leads the coordinated, concentrated response effort that results in a 
successful community response to any emergency. An EMC without leadership ability will 
have an impossible task. The selection of the wrong person to be the coordinator may 
place the lives of the people in jeopardy. The elected officials of the community may 
become respondents to lawsuits for their failure to provide appropriate preparedness, 
mitigation, response, and recovery functions.

It is not advisable to select the police chief or the fire chief for the position of local EMC. 
While they may be qualified to fill the position, regular duties may compete with those of 
the EMC during disaster times, making it difficult to fill two positions at the same time. In 
smaller communities, elected officials have filled the position of EMC. In some instances, 
elected officials have entered into regional agreements with other municipalities to obtain 
an EMC.

The Emergency Management Services Code requires elected officials at all levels of 
government to nominate an EMC who is then appointed by the Governor. The EMC is 
responsible to the elected officials or their designees. For example, in some areas, the full
time EMC is nominated by the Council of Governments and appointed by the Governor. The 
EMC then reports to the Emergency Management Council consisting of the municipal 
managers.
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The process for appointment of an EMC is: *

• the nominating government entity requests a criminal history check on the nominee 
from the Pennsylvania State Police (PSP) using PSP Form SP 4-165 (sample provided 
in Appendix H);

• the nominating government entity forwards the name of their nominee to the county 
emergency management agency along with PEMA form "(Request For) Appointment 
of Municipal Emergency Management Coordinator'1 form (see Appendix G), the 
results of the criminal history check, and a letter requesting appointment from the 
municipal elected officials; *

• the county office makes a recommendation on the appointment and then forwards 
the letter of appointment and completed background check from the municipality, 
along with county documentation to the appropriate PEMA Area Office;

• the Area Office verifies the information and forwards to the PEMA Director;
• after review, the PEMA Director forwards the nomination to the Governor with an 

endorsement for the appointment; and
• when approved, the Governor will send the signed letter of appointment to the 

nominee and carbon copy the PEMA Director. The PEMA Director will forward copies 
to the appropriate PEMA Area Office Director and the county EMC.

* In the case of a county coordinator, the county commissioners (or equivalent in 
the home rule counties) forward the documentation for their nominee to PEMA 
through the appropriate PEMA Area Office.

In fulfilling its legislated responsibility to support in-service training to county and municipal 
EMCs, PEMA has developed a series of certification levels for coordinators, deputy 
coordinators, and staff members at the local and county level. EMCs at all levels are 
required to obtain both Basic and Advanced certification. The levels of certification are:

• Basic;
• Advanced; and
• Professional

PEMA's Emergency Management Directive 2003-5, Emergency Management Training and 
Education, requires that all EMCs complete the basic certification within one year of 
appointment and the advanced certification within three years of appointment. 
Professional certification is voluntary and can be completed at any time after the basic and 
advanced certifications are acquired. The criterion differs slightly for county EMCs when 
compared with municipal coordinators. This takes into consideration that most municipal 
EMCs are volunteers, while most county EMCs are full-time employees and are able to 
attend training during work hours.

The EMC must have a solid base of professional skills and values and have a clear 
perception of his or her professional responsibilities. The EMC places the highest value on 
protection of life and property; improvement of the quality of life; protection of the 
environment; responsiveness to disaster victims, and responders' emotional, as well as 
physical needs; responsiveness to the special needs of society's diverse populations; 
promotion of justice and equality; provision of mutual assistance and support; and is 
proactive when approaching problem solving.
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Higher education in the areas of public administration, emergency services, safety, or 
business administration is preferred. A commitment to a continuing education is crucial to 
the EMC's effectiveness of managing the emergency management program. Experience 
enhances, but does not substitute for, the education requirements of the position.

The EMC should possess the ability to:

• read and understand state and federal laws;
• write plans;
• prepare budgets and be competent at fiscal administration;
• provide public and instructional presentations;
• operate computers, wireless, and wired communications equipment;
• work effectively with Voluntary Organizations Active in Disaster (VOAD) and other 

non-governmental organizations; and
• work effectively with public safety services/organizations

The county or municipality may have standard procedures for recruitment, but some 
methods to consider are:

• advertising in local newspapers;
• listing the position at the state job center;
• providing the vacancy notice to municipal/regional emergency service/support 

organizations;
• requesting assistance from the respective PEMA Area Office;
• advertising in professional emergency management publications; and
• publicizing the position on job search sites on the world wide web
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Emergency Management Coordinator Selection Checklist

EDUCATION YES NO COMMENTS/NOTES
High school or GED
Bachelors degree
Graduate degree

SKILLS
Read and understand state and federal laws
Write plans
Prepare budgets
Deliver public presentations
Deliver instructional presentations
Operate computers
Operate wireless and wired communications 
equipment
Work effectively with VOADs or other 
non-governmental organizations
Work effectively with public safety 
services/orqanizations

EXPERIENCE
Disaster relief
Emergency management
Public safety
Emergency services
Communications
Management
Supervision
Public speaking
Hazardous materials
Writing - (plans, procedures, checklists, formal 
correspondence, and grants)
Administration
Understanding of county and local government 
structure
Media relations
Training and exercises
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Maintaining a Program

Chapter 8

An emergency management program provides a very effective insurance policy for the 
community. However, it does require a degree of attention to keep it alive. Elected 
officials' support of the management program is not only necessary, but required to 
maintain the program. A budget for expenses, a place to operate, and equipment must be 
available. The investment in equipment and facilities for emergency management is 
important and not a budget breaker if attended to annually. The Emergency Operations 
Center (EOC) and its furnishings may be dual use - facilitating emergency management 
operations during disasters and providing a location for training and exercises during normal 
or routine operations.

During non-disaster periods, the local EMC should stay active working with:

• the county EMC;
• EMCs from contiguous municipalities to facilitate the emergency response between 

jurisdictions;
• Voluntary Organizations Active in Disaster (VOADs) to establish an understanding of 

each organization's mission and policies;
• establishing rapport with field responders in order to effectively work together during 

emergency events;
• identifying and establishing rapport with utility representatives;
• public information events educating the communities' residents about emergency 

management and their role in protecting themselves;
• provide training, such as Community Emergency Response Team (CERT) training, or 

First Aid and Cardiopulmonary Resuscitation (CPR), to the communities' residents to 
enable them to protect themselves and their communities;

• attending training workshops, seminars and quarterly training;
• participating in exercises;
• updating the Emergency Operations Plan (EOP);
• updating the resource manual;
• applying for emergency management grants and other funding;
• training emergency management staff and maintaining training records;
• conducting tabletop, functional, and full-scale exercises annually to test the EOP and 

other plans to determine how each response agency interfaces with others in the 
community;

• identifying special needs groups within the community;
• identifying potential community resources that may be useful during an emergency; 

and
• assisting groups and facilities within the community in developing their own 

emergency plans.

Annually, the Pennsylvania Emergency Management Agency (PEMA), the National Weather 
Service (NWS), counties, municipalities, and other organizations conduct a weather 
preparedness exercise. This is an excellent opportunity for local involvement of schools, 
daycare centers, hospitals, prisons, nursing homes, and other special needs facilities in an
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exercise that reflects a possible real-world scenario. How will residents be warned of an 
impending disaster? How will they respond?

The following attachments are included with this document in the Appendices

• Municipal Damage Reporting Form
• County Damage Assessment Form
• Sample Disaster Declaration
• Training Authorization Form
• Municipal Emergency Manager Appointment Form
• Pennsylvania State Background Check Form
• Certification Checklist
• Sample Incident Command Structure for the EOC

In summarizing this chapter, give the emergency management team:

• an EOP;
• an EOC that maintains a trained staff and supports the decision-maker;
• communication equipment;
• supplies;
• training;
• exercises, and;
• a budget.

A progressive and active program reflects an elected official's interest in public safety and 
results in better protection for the lives and property of the citizens.
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Chapter 9

Emergency Management Resources

These references will provide information regarding emergency management. The elected 
official's interest and the time spent learning more will result in substantial improvement in 
emergency service in the community. County emergency management agencies may have 
copies of these on hand.

Federal Laws

• The Superfund Amendments and Reauthorization Act (SARA) of 1986, 42 U.S.C. 
11001 et seq.

• The Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C. 5121 
e£ sea., as amended

• The National Homeland Security and Combating Terrorism Act of 2002 (S. 2452)

State Laws

• The Emergency Management Services Code, 35 Pa.C.S. 7101, et seq. as amended
• The Radiation Protection Act, 35 P.S. §§ 7110.101 - 7110.703 (Act 147 of 1984)
• The Hazardous Materials Emergency Planning and Response Act, 35 P.S. §§ 

6022.101 - 6022.307 (Act 165 of 1990)
• The Public Safety Emergency Telephone Act, 35 P.S. §§ 7011 - 7023, as amended 

(Act 78 of 1990)
• The Counterterrorism Planning, Preparedness and Response Act, 35 P.S. §§ 

2140.101-2140.303 (Act 227 of 2002)

U.S. Department of Homeland Security

• The National Incident Management System
• The National Response Framework

PEMA Directives

• D2007-1, Requirements for Preparation, Review and Update of Municipal Emergency 
Operation Plans (EOPs) and Accompanying Documents

• D2005-1, Testing Program and Protocol for State Emergency Voice Alerting Network 
(SEVAN)

• D2004-1, Certified Hazardous Material Response Teams in Pennsylvania
• D2003-5, Emergency Management Training and Education
• D2003-2, Pennsylvania Emergency Incident Reporting System (PEIRS)
• D2003-1, Training and Test Authorization Requests
• D2001-2, Preparation, Review and Maintenance of SARA Title III Off-Site Response 

Plans and the State SARA Facility Database
• D2001-1, Expenditure of Act 165 Generated Revenues at the County
• D2000-3, Compensation for Accidental Injury
• D2000-1, Official Enrollment of Emergency Management Volunteers
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PEMA Circulars

Are published and updated each year, as applicable, and provide guidance on such topics 
as the annual statewide weather exercise and reporting disaster damages to PEMA and 
others. For current Circular information, visit the PEMA website.

Federal Publications

Are You Ready? Your Guide to Disaster Preparedness (H-34), FEMA, 1990

Books

• Majumder, Shyamal K. (Ed.), Management of Hazardous Materials and Wastes, 
Typehouse of Easton, Phillipsburg, N.J., 1989

• Wenger, Dennis E, Disaster Beliefs and Emergency Planning, Irvington Publishers, 
New York, 1985

• Herman, Roger E., Disaster Planning for Local Governments, Universe Books, New 
York, 1982

• Rossi, Peter H.; Wright, James D.; and Weber-Burdin, Eleanor, Natural Hazards and 
Public Choice: The State and Local Politics of Hazard Mitigation, Academic Press Inc., 
New York, 1982

• Raphael, Beverly, When Disaster Strikes, How Individual and Communities Cope with 
Disaster, Basic Books, New York, 1986

• Quarentelli, E.L. and Dynes, Russell R., The Functioning of the Local Emergency 
Services Offices in Disasters, University of Delaware, Disaster Research Center, 
Newark, Delaware, 1988

• Drabek, Thomas E. and Hoetmer, Gerard J. (Ed.), Emergency Management: 
Principles and Practice for Local Government, International City Management 
Association, Washington, D.C., 1991

Guides

National Organization on Disability, The National Organization on Disability's Emergency
Preparedness Initiative Guide on the Special Needs of People with Disabilities., 910
Sixteenth Street, N.W., Washington, DC. 20006; 2002. <http://www.nod.ora>
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FEMA Online Courses

The following courses are available through the FEMA training website: 
http://www.traininQ.fema.Qov/IS/:

• IS-7, A Citizen's Guide to Disaster Assistance
• IS-22, Are You Ready? An In-depth Guide to Citizen Preparedness
• IS-55, Househoid Hazardous Materials - A Guide for Citizens
• ISlOO.a, Introduction to the Incident Command System
• IS-700, National Incident Management System (NIMS), An Introduction
• IS-775, EOC Management and Operations
• IS-800.b, National Response Framework, An Introduction

PEMA Online Courses

Courses are available through the PA Prepared Learning Management System (LMS) 
http://www.paprepared.com. Once you are registered as a user of the system, you can 
access the following programs under the PEMA On-line Certification Courses
(http://kev.emsed.com/view.asp?m = 2&n=Curriculum&zt=l%2F5%2F201Q+3%3A59%3A4
6±PM):

• Emergency Management Services Act of 1978
• Emergency Management for Elected Official
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Additional Training Opportunities

Chapter 10

Emergency Management Institute

• Residency Courses
• Individual Study (IS) Courses

PEMA Courses

• Classroom Oriented Training
• Online Training

Municipal, County, Task Force Training

• County Quarterly Training
• PEMA Quarterly Training
• PEMA Annual Conference

Training Site Links

• Federal Emergency Management Agency 
http://www.fema.Qov/

• Emergency Management Institute 
http://traininq.fema.Qov/

• Homeland Security Exercise and Evaluation Program 
https://hseep.dhs.Qov/paQes/lQ01 HSEEP7.aspx

• National Weather Service - Sky Warn -
http://www.crh.noaa.QOv/lmk/?n=skywamproaram

• National Weather Service Storm Ready Communities 
http://www.stormready.noaa.QOv/communities.htm

• Pennsylvania Emergency Management Agency 
http://www.pema.state.pa.us

• PA Learning Management System (Centre Learn) 
https://kev.emsed.cQm/loqin.asp
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Appendix A

Definitions for Damage Categories

Affected
• Minimal damage to structure and/or contents
• Structure is habitable without repairs
• A few inches of water in the basement with no damage to the furnace, water heater, 

etc.

Minor
• Encompasses a wide range of damage and is generally the most common type of 

damage
• Structure is damaged and uninhabitable, but may be made habitable in a short period 

of time with repairs
• One foot or more of water/sewer back-up in the basement with damage to the 

furnace, water heater, etc.
• Blown in windows or doors

Major
• Structure has sustained substantial failure of structural elements of the residence 

such as walls, roof, floors, foundation, etc.
• Structure is uninhabitable and requires extensive repairs
• One foot or more of water on the first floor of a home with a basement

Destroyed
• The structure is a total loss or damaged to such an extent that repairs are not 

economically feasible
• Structure is permanently uninhabitable
• Complete failure of major structural components, such as the collapse of the 

foundation, walls, or roof
• Only the foundation remains
• Two or more walls are destroyed and the roof substantially damaged
• Structure pushed off foundation
• An unaffected structure that will require removal or demolition, such as homes in 

imminent danger due to impending landslides, mudslides, or sinkhole, as well as 
beachfront homes that must be removed due to local ordinance violations as a result 
of beach erosion

Inaccessible
• Not accessible by normal means due to disaster-related road closures, such as a 

bridge out or a road flooded or blocked by landslide, mudslide, severe erosion, wash
out, etc.

• A home or group of homes not accessible due to damage to a road or bridge should 
be included in the Preliminary Damage Assessment (PDA)
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Appendix B

Damage Information Specific to Mobile Homes

The purpose of distinguishing "Minor Damage" from "Major Damage" is to distinguish 
between the types of assistance required. Inspectors do not assess damage with the actual 
cost of the residence in mind, but according to whether repairs are extensive or not.

Based on the age of the unit and the type of construction (e.g., particle board vs. plywood), 
repair may or may not be feasible. It is more practical to assess damage to mobile homes 
by looking at the structural components involved instead of comparing overall value to 
repair cost.

The feasibility of repairs and the condition of the unit determine whether or not repairs can 
be made under the Home Repair limits. A mobile home worth $5,000 having $3,500 worth 
of damage may well be feasible to repair within the limit and should be considered as "Minor 
Damage", while another mobile home of similar value could be considered as having "Major 
Damage" or as "Destroyed". The category of damage listed should be based on the type of 
assistance required.
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Appendix C
Initial Damage Report Worksheet

Name of Event: Date:
County: ___________ Municipality: __________________ Time of Report:

Disaster Declared: Yes/No Date & Time: _____  EOC Activated: Full/Partial/None Time:

Person Completing This Report: ___________________  Phone No: ________

Casualties

Fatalities

Damages
IA Destroved Motor Minor Affected Inaccessible

Single Familv

Major injuries Multi-Family

Minor Injuries Mobile Homes

Missing Businesses

Human Impact
Hospitals

PA Destroyed Motor Minor

Bridges & Culverts

No. Evacuated Debris Removal

No. Sheltered Emergencv Protective Measures

No. Hospitalized Fire/EMS Facility

Comments:

Hospital

Nursing Home

Other

Park

Power Supply

Public Building

Roads

Sanitary Sewer

School

Sewer treatment

Storm Sewer

Water Control Facility

Water Supply

Water Treatment
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Appendix D

Disaster Damage Assessment 
(Infrastructure Damage - Public Property)

COUNTY: MUNICIPALITY

NAME: DATE:

STREET ADDRESS (Location):

CITY: , PA, ZIP MUNICIPAL CODE:

LONGITUDE: LATITUDE:

Damaged Infrastructure

Bridge/Culvert j—] Public Building □

Fire/EMS Facility [ j Road □

Hospital 1 I Sanitary Sewer □

Nursing Home | | School □

Park/Recreational Area | | Sewer Treatment □

Utility (Type) Storm Sewer □

Telephone I 1 Water Control Facility □

Electric | J Water Supply □

Gas | 1 Water Treatment □

Water [ | Other □

Sewer |—| Other □

Damage Category Estimated Repair Cost
(Check one box only)

Destroyed | |

Damage I I $_________________________

Affected | |

Detailed Information
Describe the damage:______________________________________________________ .. __

Describe adverse impact on essential facilities and services:

Name of Assessor: Date:
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Appendix D (Continued) 

Detailed Information

Name Field: In the "Name" field, the corresponding company name and/or owner of the 
infrastructure damage should be entered.

Location Field: The "Location" field is one of the most important fields that is on the 
Disaster Damage Assessment form and is the sole source for ensuring the property or 
structure is correctly identified and recorded. This field should be filled with the exact street 
address if one can be obtained. If an address cannot be obtained, the reporting individual 
should use all means to annotate as much information as possible so the property or 
structure can later been identified. This can be accomplished by several means; some 
examples are to obtain a street intersection, or know distance from a street/route 
intersection, a known mile marker, or even a known landmark.

Describe the Damage Field: In the "describe the damage field" a general synopsis of all 
damages should be given, to include as much relative information to the property as 
possible. This could include the loss of a bridge, public buildings damaged, roadway washed 
out, or even underground utility pipes that have been damaged.

Pescrlbe_jAdverse Impacts on Essential Facilities or Services Field: This field should 
capture any additional information that has not previously been received in one of the other 
fields. Some examples of information to be entered into this field are if emergency 
equipment could no longer gain access into a location due to a roadway or bridge being 
destroyed or if municipal owned buildings are damaged to include schools, libraries, utility 
garages, courthouses, etc. If traffic must be diverted to another street or route, then the 
alternate route should be provided.

Damage Categories - Definitions

Affected: The infrastructure item can still be used for its intended purpose; however, 
some minor repairs must be accomplished to restore it to full service or original use.

Damaged: This category would be used when the infrastructure item cannot be used at 
this time but will be usable within a short period of time (days) after restoration or repair 
to its original condition.

Destroyed: Use of this category would indicate that the infrastructure item cannot be 
used and will require extensive repair (months) or replacement prior to future use.
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Appendix E

DECLARATION OF DISASTER EMERGENCY

WHEREAS, on or about ____________a (disaster) has caused or threatens to cause injury, damage, and
suffering to the persons and property of----------------------------(City/Township/Borough); and

WHEREAS, the (disaster) has endangered the health, safety and welfare of a substantial number of persons 
residing in ________________ (City/Township/Borough), and threatens to create problems greater in

scope than problems________________ (City/Township/Borough), may be able to resolve; and

WHEREAS, emergency management measures are required to reduce the severity of this disaster and to
protect the health, safety and welfare of affected residents in _______________
(City/Township/Bo rough);

NOW, THEREFORE, we, the undersigned Commissioners/Supervisors/Mayor of____________________
(City/Township/Borough) pursuant to the provisions of Section 7501 of the Pennsylvania Emergency 
Management Services Code, (35 PA C.S., Section 7501), as amended, do hereby declare the existence 
of a disaster emergency in___________________(City/Township/Borough).

FURTHER, I/we direct the _____________________________  (City/Township/Borough) Emergency
Management Coordinator to coordinate the activities of the emergency response, to take all 
appropriate action needed to alleviate the effects of this disaster, to aid in the restoration 
of essential public services, and to take any other emergency response action deemed 
necessary to respond to this emergency.

STILL FURTHER, I/we authorize officials of ______________________________
(City/Township/Borough) to act as necessary to meet the current exigencies of this 
emergency, namely: by the employment of temporary workers, by the rental of equipment, 
by the purchase of supplies and materials, and by entering into such contracts and 
agreements for the performance of public work as may be required to meet the emergency, 
all without regard to those time-consuming procedures and formalities normally prescribed 
by taw, mandatory constitutional requirements excepted.

This Declaration shall take effect immediately.

(Chairman/President/Mayor) (Member)

(Vice Chairman/President) (Member)

(Secretary) (Member)

Attest:________________________________ Date:___________________

(NOTE: THE AUTHORIZING OFFICIAL£Sl^ftRE_BASEP ON THE TYPE OF GOVERNMENT UNDER
WHICH THE MUNICIPALITY,OPERATES. THE MUNICIPAL SOLICITOR SHOULQ BE
CONSULTED TO ENSURE THE PROPER PROCEDURES ARE FOLLOWED.)
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Appendix F

Training, Test Exercise, or Event Request Authorization 

INFORMATION AND INSTRUCTIONS

General Information

Section 7706 of the Emergency Management Services Code of 1978 entitles all duly enrolled 
emergency management volunteers, who are not eligible to receive benefits under the 
Workmen's Compensation Law, to certain benefits relating to accidental injuries sustained 
while actually engaged in emergency management activities and services or in or en route 
to and from emergency management tests, drills, exercises or operations authorized by the 
Pennsylvania Emergency Management Agency (PEMA) and carried out in accordance with 
rules and orders promulgated and adopted by PEMA.

Emergency management volunteers can receive the Section 7706 benefits for injuries that 
are sustained during an emergency management test, drill, exercise, or operation that is 
authorized by PEMA. Therefore, whenever a county or local emergency management official 
plans to conduct a test, drill, exercise, or other type of emergency management operation, 
that official shall be responsible for obtaining PEMA's written authorization for all emergency 
management tests, drills, exercises, or operations that he or she plans to conduct that 
involves the participation of emergency management volunteers. County and local 
coordinators shall use this form for the submission of all Authorization Requests. The form 
shall be prepared and filed in accordance with the instructions listed below.

Instructions

1. All requests shall be filed by county or local coordinators at least fifteen (15) days 
prior to the scheduled date of known operation, training, or test. Separate requests 
shall be filed for each specific course of training, such as medical, rescue, or welfare, 
but one request may cover any stated number of repetitions of the same course 
carried out within a single calendar year.

2. All information shall be typewritten or printed with pen and ink.

3. For local training and tests, local coordinators shall complete this form and forward it 
to the county coordinator for recommendation. Where local training or tests involve 
active participation by emergency management organizations representing two or 
more political subdivisions, each participating organization shall file a separate 
authorization request, listing the names of all participating organizations.

4. Upon receipt of each local request, the county EMC shall make recommendation 
concerning its approval; shall forward the original to the respective PEMA Area Office 
Director; and hold one (1) copy for file.

5. For county-wide operations training or tests, the county coordinator shall prepare the 
single request required for such activity. The original shall be forwarded to the 
respective PEMA Area Office Director for action, keeping a copy is for county file.
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Where two or more counties jointly participate in training or tests each on a county
wide basis, each participating county shall file a separate authorization request, 
listing the name of other participating counties.

PEMA Area Office Directors will promptly notify the requesting county or local coordinator of 
the action taken on each Authorization Request by return of the fully completed form.

NOTE: In the interest of public safety, all county and local coordinators who plan and 
conduct emergency management tests, drills, exercises, or other operations, must provide 
for the proper PEMA authorization. Remember, non-enrolled volunteers and members of the 
general public are not entitled to compensation for accident injury unless the emergency 
management test, drill, exercise, or operation has been authorized by PEMA prior to the 
event. Also, a volunteer who is injured during an actual emergency management operation 
conducted by either the state, county or municipality must have been "duly enrolled' with 
his or her county or municipality as an Emergency Management Volunteer prior to the time 
of the injury or accident in order to be eligible for the compensation benefits.
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Appendix G

Request for APPOINTMENT OF MUNICIPAL EMC

INSTRUCTIONS
1. You must request a Criminal Records Check for all who are recommended for appointment by completing a 

Pennsylvania State Police Form SP 4-164, “Request for Criminal Record Check". You must then attach the 
results to this form. Form SP 4-164 is available on the internet at
http://www-portal.state.oa,us/Dortal/server.pt?open=512&obilD=4451&&PaaelD=458621&level=2&css=L2&rnod
e=2or you may request a Criminal History Check Online utilizing the PATCH System.

2. Complete Part I (please type or print leaiblvV
3. Submit original to the COUNTY Emergency Management Coordinator.
4. Retain a copy for your files.

PARTI
Municipality Information:

Municipality:____________

Municipal Office Address:

______________________  PA ___
City State Zip
Municipal Telephone Number:
(____ )_________________________________

Municipal Fax Number:
(.____ )_________________________________

Previous Municipal Coordinator:

Appointment Date of Previous Coordinator:

Recommended Appointee Information:

Full Name:____________________________

Appointee's Home Address:

City State Zip

Appointee’s Home Telephone Number:

(_____ ) ________________________________

Appointee’s Email Address:

Appointee’s Date of Birth:

Appointee’s Social Security Number:

The above recommendation is of record in the Minute Books of the Municipality and was made with due 
consideration of the qualifications of the above-recommended citizen and is subject to approval of the County, the 
Pennsylvania Emergency Management Agency, and the Governor of the Commonwealth of Pennsylvania.

Signature (Secretary/Manager) Title

Print Name Date

PART II (to be completed by County Emergency Management Coordinator)

Signature (County EMC) County

Print Name Date
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Appendix H
Request for Criminal Record Check

PENNSYLVANIA STATE POLICE

REQUEST FOR CRIMINAL RECORD CHECK
ol'ri&nmtiTPARTI: TO BE COMPLETED BY REQUESTER

(INFORMATION WILL BE MAILED TO REQUESTER ONLY)

"* type or print legibly with ink ***
note: IF THIS FCfOt IS NOT LEaBl_E Oft NOT HtOPeftLY COMPLETED. IT mj. Be RETUtoCB t*+*OC£SSB) TO THE

REQUESTER. A RESPONSE MAY TAKE TWEE WEH9 OR LONGER TO PROCESS.

MRRMNG: A PERSON COMMITS A MISDEMEANOR OF THE THIRD DEGREE f WSHE MAKES A VtROTEN FALSE 
STATEMENT. VMCH HESHR DOES NOT BELIEVE TO BE TRUE.

REQUESTER j

NAME |

ADDRESS >

CITY 1 STATE BP

CONTACT TELEPHONE NUMBER (1HCUIPIMC AREA CODE)

FOR CENTRAL REPOSITORY USE ONLY 
(LEAVE BLANK)

REQUESTER IDEHTWCATION (ONLY CHECK ONE BLOCK!

1 1 INOIVIOLUUNONCRIMINN. JUSTIN AGENCY-ENCLOSE A CERT1FlBiC»CCKM9CY0ftCCA NT

THE FEE IS NOWEFUHOABLE.

1 1 FEE EXEMPT NONCRtMUAI. JLBTice AGEwev *** DO NOT

HE AMCAJNT OF S10M PAYABLE TO. -COASWCWWEALTHOFPO.NSYLYAMA-

SEND CASH OR PERSONAL CHECK

n*&0su3jectoftSck>c!cw-------------------------------OSY)------------------------------------------------------------ ----------------------------------- piESri----------------------------------- ------------------------------------ (BiDOU)

maOen nam£ mt/OR ALIASES------------------------------------------ sflaAL MUUUM ------------ ----------DSTgoFBKTHjOcel SEX RACE

REASON FOR REQUEST (CHECK ONE BLOCK)

(~~1 EMPLOYMENT (IF APPUCABLE. CHECK ONE OF THE FOUOW1NO) O ELDER CARE Gj CHILDCARE O SCHOOL DISTRKT 

I I ADOPT) ON/POSTER CARE

I I OTHER (SPECIFY)

ONLY CHECK THIS BLOCK IF YOU WANT TO REVIEW YOUR ENTIRE CRIMINAL HISTORY 
I I INDIVIDUAL ACCESS AND REVIEW OR FIREARMS CHALLENGE-ENTIRE CRIMMALKBTORV

(AVAILABLE ONLY TO SUBJECT OF RECORD CHECK OR LEGAL REPRESENTATIVE WITH LEGAL AFFOAVfT OF LEGAL REPRESENTATIVE ATTACHED)

REQUESIEM CHECKLIST AFTER COMPLETION MAIL TO

DID YOU ENTER THE FULL NAME, DOB, AND SOC7

DID YOU ENCLOSE THE S10.M FEE (CES TOTED CHECKMONEY ORDER)?

*** DO NOT SEND CASH OR PERSONAL CHECK ”*

DIO YOU ENTER YOUR COMPLETE ADDRESS HCLUOINC BP CODE AND 
TELEPHONE NUMBER IN THE BLOCKS PROVIDED?

PENNSYLVANIA STATE POLICE
CENTRAL REPOSITORY -164

1800 ELMERTON AVENUE
HARRISBURG. PA17110S758

717-781-8973
BUSINESS HOURS Sr15 am • 4rt S pm (Monday - Friday)

PART II: CENTRAL REPOSITORY RESPONSE ONLY —DO NOT WRITE BELOW THIS LINE"*

INFORMATION DISSEMINATED MQUPV WSSEMKATED BY 810 NUMBER

□ NO RECORD □ CRIMINAL RECORD ATTACHED

nc information DassEMiMATED by W ceiMai &pUiTAy j» bAilA onthe

FOLLOWNG lOCNTIFIERS THAT MATCH THOSE FURMOHEO BY TW REQUESTER.
CERTOTEDBY

□ NAME □ SOCIAL SECURITY NUMBER

□ DATE OF BIRTH Q RACE

□ SEX Q MAIDEN/ALIAS NAME
(DIRECTOR. CENTRAL REPOSITORY)

This response is based on a comparison of data provided by the requester in Part I against the information contained in the flies
of the Pennsylvania Stats Police Central Repository only, and does not preclude the existence of criminal records which might be 
contained in the repositories of other local, state, or federal criminal justice agencies.
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Appendix I
Training Requirements for EMC Certification

Countv EMC / Deputy EMC Certification

BASIC CERTIFICATION 
COMPLETED AT APPOINTMENT 

COURSE REQUIREMENTS

ADVANCED CERTIFICATION 
THREE YEARS AFTER 

BASIC COURSE 
REQUIREMENTS

OPTIONAL 
PROFESSIONAL 

CERTIFICATION COURSE 
REQUIREMENTS

PEMA Program Orientation Leadership and Influence Federal Training Course (On-Site)
Response to Terrorism Emergency Planning FEMA IS-288

Municipal Damage Reporting Exercise Design/Evaluation FEMA IS-301
Written Test Effective Media Relations FEMA IS-15

ICS/EOC Interface Unified Command FEMA IS-7
Mass Fatalities FEMA IS-3 Written Endorsement

Hazardous Weather/Flooding Program Review * Quarteriy Training
ACT 1978 Written Endorsement

Elected Official Training Quarteriy Training

FEMAIS-1 NIMS

FEMAIS-200
FEMA IS-775

Basic Computer Course
NIMS

Functional Exercise *
Written Endorsement

Quarterly Training

* Deputy EMC is Exempt 
from this Requirement

Municipal EMC / Deputy EMC Certification - 2003 Directive

BASIC CERTIFICATION 
COMPLETED AT APPOINTMENT 

COURSE REQUIREMENTS

ADVANCED CERTIFICATION 
THREE YEARS AFTER 

BASIC COURSE 
REQUIREMENTS

OPTIONAL 
PROFESSIONAL 

CERTIFICATION COURSE 
REQUIREMENTS

initial Orientation Work Environment Effective Media Relations

Duties & Responsibilities ICS/EOC Interface FEMA IS-288

ACT 1978 FEMA IS-775 FEMA IS-7 or IS-15

Elected Official Training FEMA IS-120a Approved Red Cross Course

FEMA IS-1 FEMA IS-393
Attend One PEMA Quarterly 

Training

NIMS FEMA IS-301 Written Endorsement

FEMA IS-5A Written Endorsement Quarteriy Training

Written Endorsement Quarterly Training

Quarterly Training Response to Terrorism

Municipal Damage Reporting
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Appendix I (Continued)

Training Requirements for Staff Certification

Countv / Munici pal Staff Certification - 2003 Directive (OPTIONAL)

BASIC CERTIFICATION 
COMPLETED AT 

APPOINTMENT COURSE 
REQUIREMENTS

ADVANCED CERTIFICATION 
THREE YEARS AFTER 

BASIC COURSE 
REQUIREMENTS

OPTIONAL 
PROFESSIONAL 

CERTIFICATION COURSE 
REQUIREMENTS

Municipal Damage Reporting ICS/EOC Interface FEMA IS-15a or other

Act 1978 Elected Officials Training FEMA IS-288 or other

FEMAIS-1 Response to Terrorism Advanced Computer Course

Basic Computer Course FEMA IS-775
Attend One County Quarterly 

Training

1 year on staff FEMA IS-5a Written Endorsement

Written Endorsement FEMA IS- anv course
Attend One County Quarterly 

Training Intermediate Computer

NIMS Written Endorsement
Attend a County Quarterly 

Training
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DOWNINGTOWN AREA SCHOOL DISTRICT
540 Trestle Place, Downingtown, PA 19335, phone 610.269.8460, fax 855.329.3273, www.dasd.org

EMIUE M. LONARDI, Ph.D. SUPERINTENDENT

July 16, 2018

The Honorable Tom Wolf 
Office of the Governor 
508 Main Capitol Building 
Harrisburg, PA 17120

Dear Governor Wolf:

For the second time in four months, I write to request your assistance regarding a major 
public safety risk and one that will potentially affect approximately 5,300 students in the 
Downingtown Area School District. My first letter was in regard to the Mariner II East pipeline 
and the lack of an independent risk assessment plan and recommendations to ensure school 
safety. That concern has since escalated with the news that Sunoco plans to repurpose an 
existing 12-inch, decades-old pipeline to carry Natural Gas Liquids (NGLs). This is an even larger 
safety threat to this school district as the existing pipe runs very near five (5) of our 
Downingtown school buildings.

While I have received no communication on this new plan or how to keep the children in 
our schools safe, 1 have received multiple communications from parents expressing serious 
concern for their children as the product is scheduled to begin transport by August 21. The 
lack of communication and transparency regarding the imminent danger should a leak occur 
and the complete lack of emergency preparedness plans and mitigation information for this 
unprecedented risk in a high consequence area, both contribute to the vulnerability of our 
community and most importantly for me as the school leader, of our students.

As Governor, you have the authority to direct the PUC to determine if this route is in 
compliance with their mandate to provide safe and reliable services to the community, as well 
as, direct any state agency to conduct studies and create mitigation plans. Sunoco is about to 
transport NGLs and reverse the flow of an old pipeline not constructed to carry these 
chemicals. I urge you to exercise your authority in this unprecedented hazardous situation. 
Please disallow any further progress on this alternate plan until a comprehensive and complete 
emergency response plan has been developed and practiced at the school district level, so we 
can confidently assure parents that we are able to protect their children in the event of a leak 
or explosion.
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Once again, I respectfully ask that you act expeditiously on this request.

Sincerely,

DOWNINGTOWN AREA SCHOOL DISTRICT

Emilie M. Lonardi, Ph.D. 
Superintendent

DASD Board of School Directors 
Senator Bob Casey 
Senator Andrew E. Dinniman 
Senator John C. Rafferty, Jr.
Senator Patrick Toomey 
Representative Harry Lewis, Jr. 
Representative Eric Roe 
Representative Becky Corbin 
Representative Duane D. Milne 
Representative Tim Hennessey 
Rosemary Chiavetta, Secretary PA PUC
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Chapter IV - Prevention & Mitigation

A. Introduction

1. Mitigation/Prevention is intended to eliminate hazards and vulnerabilities, reduce the 
probability of hazards and vulnerabilities causing an emergency situation, or lessen 
the consequences of unavoidable hazards and vulnerabilities. The Federal 
Emergency Management Agency defines Prevention/Mitigation as “acting before a 
disaster strikes”. Prevention/Mitigation is also used just as effectively after an 
incident to reduce the risk of repeat incidents or further damage.

2. The benefits of effective Prevention/Mitigation include the following:
a. Saving lives and reducing injuries.
b. Preventing or reducing property damage.
c. Reducing economic losses.
d. Maintaining critical facilities in functioning order.
e. Lessening legal liability.
f. Providing positive outcomes.

B. Types of Incidents

1. If one had to list all of the incidents that can potentially affect school districts/schools, 
it would be a daunting task. However, in its simplest form, there are really only three 
sources of incidents.

2. The first is nature. While nothing can be done to change nature from striking, actions 
can be taken to lessen or mitigate the impact of nature on your facility. These actions 
may include availability of weather alert radios, snow removal equipment, hardening 
the facility (retrofitting, weather-proof windows, etc.), school delays, early dismissal 
and closure. Recognition of the danger and monitoring the weather situation is 
paramount to taking timely and proper action.

3. The second source is a human-caused accident. These events can be prevented 
perhaps through conducting routine safety and security audits, training personnel on 
procedures and properly maintaining equipment. An electric space heater resulting in 
an accidental fire may fall in this category. Prohibiting the use of space heaters could 
prevent it and conducting fire drills could mitigate the consequences of the fire.

4. Finally, the last source of disasters involves human-caused intentional acts. These are 
criminal or terrorist acts. Effective monitoring and security controls can prevent such 
acts and a facility lockdown procedure can mitigate the effects of such acts. For 
example, a football rivalry game is scheduled for Friday night with a credible threat 
for fights and civil disturbance. Mitigation or prevention examples might be to cancel 
the game, bring in additional security or reschedule the game from Friday night to 
Saturday afternoon.

ftrittrn 1.1
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Include in this section the general characteristics of the school district/school such as 
incidents experienced in the past, geographic {e.g.. Hood prone area, proximity to major 
highway, high crime ares] and demographic data. Describe resources 2\ai!able both 
internally and externally.

5. School District/School Description Example:
____________________School District/School is located in an agricultural
community but on a major highway that is a main artery between Harrisburg and 
Hershey. Historically, incidents that have affected the school district/school typically 
include winter snowstorms, loss of power, and bomb threats that turn out to be 
pranks.

C. Formulating a Prevention/Mitigation Program

1. The first step in formulating a Prevention/Mitigation Program is to identify the 
hazards that could affect the school district/school and the likely results.

2. The second step is to inspect the school district/school for both structural and 
nonstructural vulnerabilities. Structural evaluations and upgrades are best conducted 
by qualified contractors and engineers. Make sure your buildings have been 
constructed to code. Structural upgrades might include bolting or tying down the roof 
to the building. Eliminating hazards from nonstructural areas can reduce injuries 
significantly and cut down on property losses. Examples of nonstructural mitigation 
might be to check the condition of drains, gutters, and downspouts of each building 
regularly or before each heavy rain.

D. Risk and Hazard Vulnerability Assessment

Provide the results of any previous and current risk and vulnerability assessment efforts. A 
, Sample Risk and Hazard Vulnerability Assessment is located in the Resource Section at the 

end of this chapter.
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Risk and Hazard Vulnerability Assessment Example:
_____________________School District/School has assembled a Risk and Vulnerability
Assessment Team made up of { \. This Risk and Vulnerability Assessment Team meets
annually to review the events from the past year to determine if changes need to be made to
the assessment. In addition,_____________________ School District/School has had a
security, and safe review conducted by the Pennsylvania State Police, compajable lav:
enforcement agency, or other qualified agency,_______________ Fire Company, and
_______________ municipal Emergency Management Coordinator. As a result of these
reviews, improvements are made in the identified, areas, such as physical security
and emergency responder interface. Fire drills are conducted on a monthly basis followed by
a safety and security review of emergency kits and emergency alarms.

1. Prevention and mitigation requires taking a comprehensive inventory of the hazards 
in a school district/school and community and identifying what to do to prevent and 
reduce injury and property damage.

2. One of the most important actions that a school district/school can take is to perform 
a risk and hazard vulnerability assessment. This can be accomplished by bringing in 
an outside party or utilizing school district/school personnel. Utilizing contractors 
can bring in best practices and experiences that may be new to the school 
district/school, but is more expensive and often they are not familiar with the local 
concerns and history. Ideally, a multi-disciplinary team made up of school 
district/school personnel, emergency management, and first responder personnel 
should perform this risk and hazard vulnerability assessment.

A Sample list of personnel that should be considered to join the Risk and Vulnerability 
Assessment Team is located in the Resource Section at the end of this chapter.

3. There are resources in every community that can help with this process. Firefighters, 
police, public works staff, facilities managers, and the school district’s/school’s 
insurance representative, for example, can help conduct a risk and hazard 
vulnerability assessment. That information will be very useful in identifying 
problems that need to be addressed in the preparedness process. Rely on public 
health agencies and school district/school nurses to provide their perspective into this 
assessment process.

4. Mitigation requires assessment of local threats. Work with the municipal emergency 
management director to assess surrounding hazards. This includes the identification 
and assessment of the probability of natural disasters (tornadoes, hurricanes, 
earthquakes) and industrial and chemical accidents (water contamination or fuel 
spills). Locate major transportation routes and installations. For example, is the 
school district/school on a flight path or near an airport? Is it near a major highway 
or railroad tracks that are used to transport hazardous materials?



5. Crises experts encourage school districts/schools to consider the full range of what 
they can do to avoid incidents (when possible), or lessen their impact. Assessing and 
addressing the safety and integrity offacilities (window seals, HVAC systems, 
building structure), security (functioning locks, controlled access to the school), and 
the culture and climate of school districts/schools through policy and curricula are all 
important for preventing and mitigating possible future incidents.

6. The risk and hazard vulnerability assessment process should look into past hazards 
that have affected the school district/school, hazards that may occur in the future 
along with their consequences and likelihood of occurrence. Consideration should be 
given to the physical security of the facilities and administrative controls as well as 
safety, geographical and architectural issues. Done properly, the risk and hazard 
vulnerability assessment should give the school district/school an idea of which 
hazards require additional protective measures compared to those that are well 
protected against. After completing a risk and hazard vulnerability assessment, the 
school district/school will gain insight as to where to focus limited staff and 
resources.

7. School Districts/Schools are also encouraged to have teachers and students conduct 
an All Hazards Classroom and Building Hunt. The students may identify hazards in 
these areas that are not readily visible to Administrators and emergency personnel.

The Resource Section at the end of this chapter provides a Sample Classroom and Building 
Hazard Hunt Form.

8. The Pennsylvania Emergency Management Agency and the Pennsylvania State
Police can provide technical assistance to School Districts/Schools on how to conduct 
a risk and hazard vulnerability assessment.

The Resource Section at the end of this chapter provides a Sample School District/School 
Hazard Vulnerability Assessments Outcomes list, typical findings and recommendations 
from several organizations that have conducted assessments.

E. School District/School Threat Assessment Team

: Describe in this section what provisions are in place to address school violence threats. 
Include a general description of the facility lockdown procedure, how a threat of violence is 
handled and what the School Districts/Schools are doing fcu promote a violence free 
environment.



School Districl/Schooi Threat Assessment Team Example:
_____________________School Disirict/School has a Threat Assessment Team made up of 1
the administrator and three trained staff members. This team is assembled at the request of 
the administrator or the district superintendent when a security related threat surfaces. The 
team evaluates the nature and credibility of the threat as well as the urgency to respond. The 
administrator, or designee, is empowered to unilaterally and immediately take action when 
conditions warrant, such as a bomb threat that is perceived to be specific and credible.

1. Creating a safe, welcoming and orderly learning environment should not be new to 
any school district/school. Identifying individuals who may pose a danger to 
themselves or to others should be considered in performing a “threat assessment”. 
The U.S. Department of Education and U.S. Secret Service released a guide, Threat 
Assessments in Schools: A Guide to Managing Threatening Situations and to 
Creating Safe School Climates that may be useful in working through the threat 
assessment process. The results of a threat assessment may guide prevention efforts, 
which may help avoid an incident.

2. Many school districts/schools have curricula and programs aimed at preventing 
individuals from initiating harmful behaviors. Social problem-solving or life skills 
programs, anti-bullying programs, and school-wide discipline efforts are common 
across the nation as a means of helping reduce violent behavior. Pennsylvania 
promotes an aligned system of academics and social and emotional learning through 
the implementation of environmental and individual protective factors based on a 
resiliency approach. The staff in charge of prevention in a school district/school 
(counselors, teachers, health professionals, administrators) should be part of the 
School District/School Safety Committees.

Information on effective and promising prevention programs is on the Office of Safe and 
Drug-Free Schools web site listed in the Resource Section at the end of this chapter.

3. Security threats surfacing at school districts/schools can take many forms such as 
bomb threats, bullying or threatening behavior by students, staff, or outsiders. A 
School District/School Threat Assessment Team is another tool in the toolbox to help 
school officials evaluate the nature, urgency and credibility of the threat and 
determine what course of action is appropriate for each threat. Members of the 
School District/School Threat Assessment Team can come from those that performed 
the risk and hazard vulnerability assessment, but at the very least should include the 
administrator, law enforcement, school police or other trained security staff.
Guidance on the Safe School Initiative from the U.S. Secret Service and U.S. 
Department of Education is available to assist the School District/School Threat 
Assessment Team with this evaluation and with the conduct of a threat inquiry.
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1 The Resource Section at the end of tins chapter provides a Sample Threat Assessment 
Inquiry based on guidance from the Safe School initiative. School District/School Threat 

‘ Assessment Teams might find it useful in evaluating various security threats.

Additional guidance can be found at the U.S. Department of Education website listed in the 
Resource Section at the end of this chapter.

F. Legal/Insurance Issues

Provide in this section information on the school district's/schoors legal representation and 
insurance policy or policies.

1. Mitigating incidents is also important from a legal standpoint. If a school 
district/school or state does not take all necessary actions in good faith to create safe 
school districts/schools, it could be subject to civil liability. It is important to make 
certain that the physical plant is up to municipal codes as well as federal and state 
laws.

2. In order for the school districts to be comprehensive in their planning they need to 
consider insurance coverage. It is important that the school district/school do an 
annual review of its policy or policies to ensure adequate coverage.

! The Resource Section at the end of this chapter includes a Sample Insurance Review 
! Checklist that the school district/scliool can consider when reviewing their insurance.

G. Prevention/Mitigation Considerations

; Include in this section the features and procedures that exist in the school district/school to 
prevent or reduce the effects from an incident such as access control, emergency 

. generators, steps taken to reduce the damage from floods and hazardous material incidents 
; such as shelter-in-place and evacuation procedures.

1. Physical security, for example, may have surfaced as an area that the facility is 
especially vulnerable. Consideration, with input from experts, can be given to 
various protective measures along with the costs and potential benefits. In many 
cases all that may be needed is tightening up some administrative controls as opposed 
to purchasing expensive equipment.

\o



2. School Districts/Schools in flood prone areas can mitigate the impact of a possible 
flood by ensuring equipment that is critical to operations is stored above flood levels. 
Identify potential hazards on campus. Conduct regular safety audits of the physical 
plant. Be sure to include driveways, parking lots, playgrounds, outside structures, 
and fencing. A safety audit should be part of normal operations. This information 
should feed into Prevention/Mitigation planning.

A Sample School District/School Compliance Checklist is located in the Resource Section 
at the end of this chapter.

3. Consider programs that cultivate an environment that encourages students to come 
forward to faculty members with potential threats and to not tolerate bullying. 
Examples include an anonymous tip line and visible enforcement actions that are 
taken seriously by all students and staff. As per Act 61 of 2008, each school/district 
in the commonwealth is required to adopt a bullying prevention policy and 
incorporate that policy into their code of conduct.

4. Staff should be trained on early warning indicators of violent behavior or suicidal 
tendencies. Random unannounced searches to identify weapons, drugs, and other 
contraband may be conducted. Relationships built on trust should be established 
between staff and student body. School Climate Surveys should be conducted 
periodically for students, staff and faculty.

A Sample School District/School Climate Survey is located in the Resource Section at the 
end of this chapter. This example was developed by Safe Havens International. '"Pvecsc 
note: Your school/district may be participating in the Pennsylvania Youth Survey Program 
or another risk behavior survey program which may piovioe much of the same information. 
If participating in one of these programs, coordinate your data collection with them.

5. Be aware of specific words used by students, body language and other indicators that 
suggest violent or suicidal behavior. Programs are implemented to deter bomb threats 
and false fire alarms. These programs include communicating criminal penalties, 
recording phone calls, CCTV cameras, developing policies that enforce restroom 
supervision, securing non-student areas, and having the students make up lost time 
due to false alarms in order to place peer pressure on the instigators. Consider 
implementing after-school programs that promote positive school climate between 
students, staff, parents/guardians, and the community.

6. An outcome of a good risk and hazard vulnerability assessment is to ask the question
“If there is a reasonable chance that this disaster could happen..... can we reasonably
do anything today to prevent it from happening?”



School Districts/Schools cannot always prevent fights, bomb threats, and school 
shootings. However, they can institute policies, implement violence prevention 
programs, and take other steps to improve the culture and climate of their campuses. 
Evidence-based program models that have been proven to reduce violence, 
delinquency, and other problem behaviors should be utilized where appropriate to 
insure effectiveness. Information and technical assistance on these programs is 
coordinated through the Pennsylvania Commission on Crime and Delinquency 
Resource Center for Evidence-Based Prevention and Intervention Programs and 
Practices as well as listed on the Pennsylvania Department of Education safe schools 
websites. School Districts/Schools can take immediate actions to investigate threats 
before they are acted on and strictly and uniformly enforce their code of student 
conduct.

Examples of Prevention/Mitigation include:
a. Conducting drills/exercises can reduce injury to students and staff because they 

will know what to do to avoid harm.
b. Conducting an After Action Review following an actual incident or exercise can 

help to improve responses to future events thereby mitigating the effects of the 
disaster.

c. Developing an Improvement Plan to identify responsibilities for corrective actions 
identified in the After Action Report.

d. Having a shelter-in-place procedure and training for incidents involving 
hazardous materials are important for school districts/schools.

e. Having an emergency generator and routinely testing it cannot prevent a loss of 
power, but it can make it easier to continue operations.

f. Establishing access control procedures and providing identification for visitors 
and staff might prevent a child’s abduction. However, these measures are useless 
unless they are strictly enforced and followed by all staff, students, and visitors.

g. Performing safety and security audits may uncover hazardous or vulnerable 
conditions that, if corrected, can prevent an accident or criminal attack in the 
future.

h. Employing a school resource officer, using random locker searches for weapons 
or contraband, and implementing bullying abatement programs can all help to 
prevent an incident.

i. Establishing a climate in school districts/schools that is conducive to students 
reporting to an adult about a threatening situation.

H. Collaboration with the Community

1. Mitigating or preventing an incident involves both the school district/school and the 
community. Contact the municipal or county emergency management office to help 
get started and connect to efforts that are under way locally. School Districts/Schools 
should be active partners in community-wide risk assessment and 
Mitigation/Prevention planning.

f



i A list of contact numbers and e-mail addresses for the county emergency management 
i agencies is on the Pennsylvania Emergency Management Agency website. This website 
1 is listed iu the Resource Section at the end of this chapter.

2. Bring together regional, municipal, and school leaders, among others. 
Mitigation/Prevention efforts are community activities, leadership and support of 
Mitigation/Prevention activities are necessary to ensure that the right people are at the 
planning table. Again, leadership begins at the top. School Districts/Schools will 
face an uphill battle if state, county, and municipal governments are not supportive of 
their mitigation efforts.

3. Establish clear lines of communication. Because Mitigation/Prevention planning 
requires agencies and organizations to work together and share information, 
communication among stakeholders is critical. In addition to communication within 
the planning team, outside communication with families and the larger community 
are important to convey a visible message that school districts/schools and 
government are working together to ensure public safety.

A Sample Tips for Parents/Guardians to Help Create Safe School Districts/Schools Sheet is 
included in the Resource Section at the end of this chapter.



March 11, 2019

^Iousb of 3RepresetttattoeB
COMMONWEALTH OF PENNSYLVANIA 

HARRISBURG

Dear Governor Wolf,

We respectfully reach out to you today to urge you to take action to preserve the health, welfare and safety 

of our constituents who live, work and raise their families in the high consequence areas of Chester and 

Delaware Counties within the potential impact radius of the Mariner East pipeline project.

Chester County’s Emergency Services department and the West Chester Area School District, Rose Tree 

Media School District, and Downingtown Area School District have made multiple attempts to complete 

their comprehensive All Hazards Emergency Response Plans to fulfill their statutory requirement under 

Title 35. In order to do so effectively, they are in need of the Emergency Response Plan from Energy 

Transfer subsidiary, SPLP, for the Mariner East project. ETP/SPLP continues to elude this important 

information-sharing responsibility by claiming restrictions in PUBLIC UTILITY CONFIDENTIAL 

SECURITY INFORMATION DISCLOSURE PROTECTION ACT 156 (2006).

1) 156 states, (2) Portions of emergency response plans that are submitted to the Department of 
Environmental Protection, the Pennsylvania Public Utility Commission or any other Federal, State or local 

agency dealing with response procedures or plans prepared to prevent or respond to emergency situations, 
except those portions intended for public disclosure, the disclosure of which would reveal vulnerability 

assessments, specific tactics, specific emergency procedures or specific security procedures. Nothing in this 
term shall be construed to relieve a public utility from its public notification obligations under other

applicable Federal and Statelms*

2) All 9 of the other pipeline operators within Chester County, including Enterprise (transmitting propane, 

an NGL), have released this information to our first responders. SPLP attorneys often argue in court that 

Mariner East is no different than Enterprise, an existing NGL pipeline operating within the county. In a 

recent meeting between ETP/SPLP executives and several local government personnel and elected leaders 

designed to resolve this issue, Bill Turner from Chester County Emergency Services stated that they 

“requested the Enterprise ERP on a Wednesday and had it in hand by Friday.”

3) ACT 156 (2006) is flawed in that it allows the operator to decide “what” is considered sensitive as 

it relates to specific safe guards, but it is not meant to preclude information from first responders for 

planning purposes. In fact, the PUC has gone on the record stating that once the operator has deemed a 

document “sensitive” persons at PUC can be jailed for releasing. Act 156 was clearly not intended to be 

used this way.
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Our local first response agencies have a mechanism in place to protect vital, sensitive information for 

homeland security purposes. The absence of the ERP from SPLP means that in an emergency situation, 

our local first responders would be operating from a completely different “playbook” than the operator, 

which hinders immediacy in coordination and response to effectively prevent the loss of life and property.

ETP is stating that they cannot release information because it is a national security risk. We have 

homeland security protected, national security risk level facilities currently transporting highly volatile 

products through our “high consequence” communities that our local first responders have not mitigated 

or planned to address adequately due to lack of cooperation from an operator. Simply stated, ETP/SPLP is 

Risking a Catastrophe, which under Title 18 - Chapter 33 is a criminal offense.

We are asking you to step in, requesting a moratorium on the operation and transmission of NGL products 

through the Mariner East pipeline system until such time as the mandated protocols are in place for our 

local responders and school districts to properly manage an emergency.

Thank you for your time. We look forward to working with you to ensure that public safety and 

cooperation with first responders is at the frontline of any operator in Pennsylvania’s program.

— 2.. £. Q»nwnn*

State Rep. Steve Barrar

State Rep. Danielle Friel Often

Sen. Tim Kearney

State Rep. Carolyn Comitta Sen. Andy Dinniman

Hennessey State Rep. Kristine Howard

*_______C7^.

State Rep. Leanne Krueger State Rep. John Lawrence

Sen. Katie Muth State Rep. Chris Quinn State Rep. Christina Sappey

State Rep. Melissa Shusterman State Rep. Dan Williams

CC: Josh Shapiro - Attorney General

David Padfield, Acting Director, PEMA



aEAL Of* COUNTY OF CMI
COMMISSIONERS 
Michelle Kichline 
Kathi Cozzone 
Terence Farrell

OFFICE OF THE COMMISSIONERS 
313 W. Market Street, Suite 6202 
P.O. Box 2748
WestChester, PA 19380-0991
(610) 344-6100

11 December 2018

Richard D. Flinn. Jr.
Director
Pennsylvania Emergency Management Agency 
1310 Elmerton Avenue 
Harrisburg, PA 17110

Dear Director Flinn.

As you are aware, the Sunoco Mariner East pipeline crosses through the heart of Chester County. Since 
the beginning of this construction project, our Emergency Management staff has worked with impacted 
municipalities, schools and emergency response agencies to try and address public safety concerns that 
may arise from the presence of the Mariner East pipeline. Throughout the construction of the Mariner 
East pipeline, our focus has been on ensuring that our local first responders are trained to evaluate and 
respond to the potential pipeline risks, and that local emergency operations plans reflect the emerging 
hazards this pipeline introduces to our community. We appreciate the continued assistance of PEMA with 
our work to ensure that our responders are trained and our municipalities and schools are prepared.

We now write to request additional assistance from your agency.

Throughout the many stages leading up to. and during construction of the Mariner East pipeline, Sunoco 
has not been responsive to requests for information regarding potential hazards and risk assessments 
related to the product that will be transported through the pipeline. Several safety issues have occurred 
during construction, including sink holes and leaks, which have also raised significant concern. Sunoco’s 
lack of responsiveness has created an environment of tremendous distrust.

Because of these ongoing issues, we formally ask PEMA to assist our Emergency Management staff in 
conducting a review of the current municipal and school plans affected by the Mariner East pipeline. We 
also request assistance with defining the type of public alert system appropriate for the hazards posed by 
the products that will be transported through the pipeline.

We thank you in advance for your assistance regarding this important public safety concern.

Sincerelv,

Michelle Kichline Kathi Cozzone Terence Farrell
Chair Commissioner Commissioner



COUNTY OF Cl
COMMISSIONERS 
Michelle Kichline 
Kathi Cozzone 
Terence Farrell

OFFICE OF THE COMMISSIONERS 
313 W. Market Street, Suite 6202 
P.O. Box 2748
West Chester, PA 19380-0991 
(610) 344-6100

11 December 2018

Mr. Paul J. Metro 
Manager of Gas Safety 
Pennsylvania Public Utility Commission 
Commonwealth Keystone Building 
400 North Street, Second Floor 
Harrisburg PA 17120

Dear Mr. Metro,

As the Board of County Commissioners, we write to further the discussion regarding the Mariner East pipeline project.

Your reply on November Is' to the joint letter from the Superintendents of the Downingtown, Rose Tree Media 
and West Chester School Districts (dated October 23rd) provided valuable information regarding the oversight 
that the PUC has exercised over the project. While your letter outlined the inspections and activity, the lack of 
open communication from Sunoco during this project has created the perception that important safety 
information is not being provided to those impacted by Mariner East.

County Emergency Management staff work continuously with schools and municipalities to ensure their plans 
are updated in the event of a public emergency. But without all pertinent information regarding hazards and 
risks with regard to, for example, the Mariner East pipeline, these plans fall short of providing the guidance 
that our citizens require to fee! safe in their homes and schools. Should a leak in the Mariner East pipeline 
occur, current technology for mass notification could potentially be a further danger instead of a help, leaving 
mass notification as a gap in planning.

We ask that the PUC urgently review and provide observations of Sunoco’s Hazard and Risk analysis and 
continue to participate, with our Emergency Management Staff, in community meetings to provide 
information and answer questions.

Further, we request your views on an important mitigation strategy regarding pipelines. Pipeline valves and 
pumping stations are soft targets, exposing components of critical infrastructure to potential attack. Would it 
be feasible to enact safety regulation requiring that valves and pumping stations be hardened so as to protect 
them from a vehicle (or other) attack?

We thank you in advance for providing prompt answers to our questions and PUC actions to our requests 
regarding this most important public safety concern.

Sincerely,

Michelle Kichline 
Chair

Kathi Cozzone 
Commissioner

/L /X,

Terence Farrell 
Commissioner

. 11-10-14™ 
hfarrisbu/ai. J1X.



COMMONWEALTH OF PENNSYLVANIA 
PENNSYLVANIA PUBLIC UTILITY COMMISSION 
400 NORTH STREET, HARRISBURG, PA 17120 IN REPLY PLEASE 

REFER TO OUR PILE

PINNSUVANIA

uium coai«tu6ii

November 1,2018

Dr. Emilie M. Lonardi, Superintendent 
Downingtown Area School District 
540 Trestle Place
Downingtown, Pennsylvania 19335

Dr. Eleanor DiMarino-Linnen, Acting Superintendent 
Rose Tree Media School District 
308 North Olive Street 
Media, Pennsylvania 19063

Dr. James R. Scanlon, Superintendent 
West Chester Area School District 
829 Paoli Pike
West Chester, Pennsylvania 19380

RE: Mariner 2 Pipeline Project
Joint Letter dated October 23, 2018 to Paul Metro

Dear Drs. Lonardi, DiMarino-Linnen, and Scanlon:

Thank you for your joint letter dated October 23, 2018 on behalf of the school 
districts you represent regarding the Sunoco Pipeline projects located in Chester and 
Delaware Counties. I am aware that you also faxed the letter to Chairman Gladys Brown 
of the Commission.

The Pennsylvania Public Utility Commission’s (PUC) Bureau of Investigation and 
Enforcement (I&E) is responsible for pipeline and electric safety throughout the 
Commonwealth. I&E is an independent arm of the Commission and does not speak on 
behalf of the Commission. We have 23 engineers stationed across the Commonwealth 
inspecting jurisdictional facilities daily. Our Pipeline Safety Section employs 18 
federally certified engineers. Our Pipeline Safety Program works jointly with the federal 
Pipeline and Hazardous Material Safety Administration (PHMSA) in performing 
inspections on the Sunoco projects. The PUC’s safety responsibilities are the highest 
priority for the Commission.

During the last two (2) years, our safety staff has inspected various Sunoco 
facilities more than 200 hundred days. Our engineers work on Sunoco projects daily 
conducting any one of 43 different types of inspections to ensure compliance with the 
federal and state codes.
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Within your letter you request answers to three (3) questions. The answers to the 
questions are as follows:

1. What is the risk for unprotected valve stations, currently many of these valve 
stations have temporary fencing without adequate protection from possible 
accident?

Answer: The risks identified to these stations are included within the Integrity
Management Plan maintained by Sunoco and reviewed and 
inspected by the PUC Pipeline Safety Section and PHMSA on a 
regular basis. There are eight (8) valve stations located in the GRE 
12 Section (bypass) in Chester County. All valve stations except for 
one (1) are protected by a permanent fence that is secured. One (1) 
valve station is currently being constructed and has temporary 
fencing until construction is complete. The valves are locked and 
secured at this station during construction and meet all federal 
standards. Additionally, Sunoco will install rectangular concrete 
blocks at the Dorian Mill Road station.

2. Is it safe to run natural gas liquid through this 12-inch pipe?

Answer: The responsibility of the PUC Pipeline Safety Section and PHMSA
is to monitor and enforce compliance to the state and federal 
regulations. It is Sunoco’s responsibility is to operate and maintain 
their pipeline facilities in a safe manner through practices and 
procedures that are in compliance with state and federal regulations.

Examples of actions undertaken by Sunoco to ensure that the 
referenced pipeline is safe include:

Hydrostatic (non-flowing water) Testing:

Sunoco has performed two (2) hydrostatic pressure tests on the GRE 12 (Bypass 
Line) in consecutive years; October 2017 and September 2018. No leaks were 
discovered in either test. These tests have been reviewed and inspected by the 

PUC Pipeline Safety staff and PHMSA.

Additionally, the GRE 12 (Bypass Line) is currently holding pressure.

Hydrostatic testing is periodically used to assess the integrity of hazardous liquid 
and gas transmission pipelines. If a pipeline successfully passes a hydrostatic 
pressure test, it can be assumed that no hazardous defects are present in the tested 

pipe.



Integrity Management Plans

Sunoco’s integrity management programs and plans for the affected pipeline 
facilities have been reviewed and inspected by the PUC Pipeline Safety staff and 
PHMSA. Integrity management requires operators to proactively anticipate 
hazards, evaluate risks and identify preventative and mitigative actions to manage 
operational changes that have the potential to increase the risk of failure or the 
increase in potential consequences of a failure.

PHMSA Flow Reversal Guidelines:

In addition, Sunoco has adhered to the Flow Reversal Guidelines established by 
PHMSA. PHMSA has issued an Advisory Bulletin to alert hazardous liquid and 
gas transmission pipeline operators of the impacts associated with flow reversals, 
product changes, and conversions to service. The Advisory, issued in conjunction 
with newly-published Agency Guidance on these issues, recommends that 
operators consult existing conversion of service requirements for flow reversals 
and product changes and undertake additional actions in order to ensure integrity 
and safety.

While acknowledging in the associated Guidance that the Agency’s recommended 
practices are not required, PHMSA nevertheless makes a number of suggestions, 
including that operators consider pressure testing the entire pipeline prior to flow 
reversals on gas and liquid pipelines and prior to significant product changes on 
liquid lines.

In order to address the Flow Reversal Guidance, the PUC Pipeline Safety Staff has 
reviewed and inspected the following to ensure Sunoco was able to demonstrate 
voluntary compliance:

a) impacts to O&M,
b) emergency plans,
c) operator qualification training,
d) emergency responder training,
e) public awareness,
f) spill response,
g) maps and records.

3. Does this old 12-inch pipe contain shut off valves for emergency shut off in the 

event of a breach?

Answer:

Yes. Sunoco/ETP has a total of eight (8) valve locations on the 24.5 miles of GRE 
12 reversal section. Six (6) of these valve locations contain Emergency Flow 
Restricting Devices (“EFRD”) and two are manual valves. All manual valves arc 
within the locked fencing and are secured by an additional lock on the valve itself 
to prevent unauthorized or accidental operation.



The PUC Pipeline Safety staff and PHMSA have held lengthy discussions with 
Sunoco about valve placement and locations for the EFRD automated valves on 
the 24.5-mile section of the GRE line.

As a result of PUC Pipeline Safety staff concerns and discussions, Sunoco has 
presented a change to the EFRD locations. Sunoco reduced the distance between 
the EFRDs. Sunoco changed a planned manual operated valve to an EFRD and 
thus reduced the distance between automated valves. Sunoco also changed the 
EFRD location at the southern point of the GRE section.

The PUC Pipeline Safety Division has reviewed the valve locations and has 
identified the valve locations and spacing within the school districts. PUC 
Pipeline Safety also reviewed the distance between the valves and has verified 
installed fencing, and plans to install fencing, at each of these locations.

Finally, I strongly urge that the above-mentioned schools actively partner with the 
County Emergency Manager to ensure that your “all hazards” plan and evacuation 
plans are up to date and incorporate all pipeline hazards. 1 would offer to meet 
with you to discuss the Sunoco projects and facilities and answer any other 
questions regarding pipeline safety that you may have.

Thank you again for your interest in these issues.

Sincerely,

/

Paul J. Metro 
Manager, Safety Division 
Investigation and Enforcement Bureau 
Pennsylvania Public Utility Commission

Gladys Brown, Pennsylvania Public Utility Commission Chairman 
Richard A. Kanaskie, PUC Chief Prosecutor 
Michael Swindler, Deputy Chief Prosecutor of Enforcement 
Robert Horensky, Supervisor Pipeline Safety Section

CC:
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4 Risk Assessment

Table 4.3.16-4 Estimated jurisdictional losses due to winter storms.

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

EXPOSED BUILDING 
VALUE (THOUSAND $)

% OF TOTAL 
BUILDING VALUE

Warren 40,649 23,010 $4,773,178 100%

Washington 0 0 0 0%

Wayne 0 0 0 0%

Westmoreland 0 0 0 0%

Wyoming 0 0 0 0%

York 0 0 0 0%

Total 1,567,026 628,174 $183,139,911 12%

HUMAN-MADE HAZARDS

4.3.17. Building and Structure Collapse
4.3.17.1. Location and Extent
Buildings and other engineered structures, including bridges, may collapse if their structural 

integrity is compromised, especially due to effects from other natural or human-made hazards. 

Older buildings or structures, structures that are not built to standard codes, or structures that 

have been weakened are more susceptible to be affected by these hazards.

Adherence to modern building codes can lower a building's risk to collapse. Building codes - 

developed by the International Code Council in partnership with FEMA and other federal, state, 

local, and private authorities - specify the minimum legal design and construction requirements 

for structural integrity, construction materials, and fire protection (FEMA, 2014). Most buildings 

constructed after 1961 in the Commonwealth were built under modern building codes as 

adopted in the Pennsylvania Uniform Construction Code. However, 47.5% of occupied housing 

units were built before 1960 in Pennsylvania. Figure 4.3.17-1 shows which counties have higher 

percentages of buildings constructed prior to 1960 in the Commonwealth. As illustrated on the 

map, Philadelphia County has the highest percentage (70.2%) of housing units built prior to 

1960, while Monroe and Pike Counties have the lowest percentages at 19.5 and 15.9, 

respectively. More than half of all housing units in 21 counties were built prior to 1960.

In addition, the vast majority of historic resources (which are typically considered eligible for 

listing in the National Register of Historical Places once they past 50 years in age) were 

constructed prior to 1960. Historic resources are addressed in association with other hazards, 

but the hazard of building collapse poses a distinct, heightened risk. Based on the historic 

resources inventory provided by the Pennsylvania State Historic Preservation Office (PA 

SHPO), the Commonwealth has at least 6,160 historic buildings classified as Eligible, Listed, or 

National Historic Landmark. Table 4.3.17-1 shows the distribution of Eligible, Listed, and NHL 

buildings in the Commonwealth by county. The counties with the largest numbers of historic 

buildings include those in the greater Philadelphia and greater Pittsburgh regions, Lancaster 

County, and Washington County.
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Table 4.3.17-1 Historic buildings in Pennsylvania by county (PHMC, as of June 14, 2018)

COUNTY
ELIGIBLE, LISTED, AND NHL 

BUILDINGS
% OF STATE TOTAL

Adams 55 0.9%

Allegheny 490 8.0%

Armstrong 24 0.4%

Beaver 53 0.9%

Bedford 54 0.9%

Berks 252 4.1%

Blair 50 0.8%

Bradford 32 0.5%

Bucks 304 4.9%

Butler 48 0.8%

Cambria 60 1.0%

Cameron 5 0.1%

Carbon 20 0.3%

Centre 80 1.3%

Chester 467 7.6%

Clarion 11 0.2%

Clearfield 20 0.3%

Clinton 17 0.3%

Columbia 25 0.4%

Crawford 35 0.6%

Cumberland 110 1.8%

Dauphin 147 2.4%

Delaware 186 3.0%

Elk 23 0.4%
Erie 116 1.9%
Fayette 129 2.1%
Forest 6 0.1%

Franklin 106 1.7%
Fulton 13 0.2%
Greene 45 0.7%
Huntingdon 50 0.8%
Indiana 45 0.7%
Jefferson 23 0.4%
Juniata 9 0.1%
Lackawanna 94 1.5%
Lancaster 329 5.3%
Lawrence 25 0.4%
Lebanon 68 1.1%
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Table 4.3.17-1 Historic buildings in Pennsylvania by county (PHMC, as of June 14, 2018)

COUNTY
ELIGIBLE, LISTED, AND NHL 

BUILDINGS
% OF STATE TOTAL

Lehigh 117 1.9%

Luzerne 95 1.5%

Lycoming 41 0.7%

McKean 21 0.3%

Mercer 23 0.4%

Mifflin 30 0.5%

Monroe 59 1.0%

Montgomery 385 6.3%

Montour 16 0.3%

Northampton 115 1.9%

Northumberland 53 0.9%

Perry 17 0.3%

Philadelphia 631 10.2%

Pike 32 0.5%

Potter 10 0.2%

Schuylkill 54 0.9%

Snyder 39 0.6%

Somerset 63 1.0%

Sullivan 6 0.1%

Susguehanna 16 0.3%

Tioga 32 0.5%

Union 27 0.4%

Venango 21 0.3%

Warren 16 0.3%

Washington 199 3.2%

Wayne 53 0.9%

Westmoreland 137 2.2%
Total 6,160 100%

Bridges serve to connect both large and small roadways and communities throughout the 

Commonwealth. Whether they span another roadway or a body of water, bridges are a crucial 

part of every transportation system. However, many of Pennsylvania’s bridge structures are 

aging and in great need of repair. Pennsylvania has more than 25,000 state-owned bridges, the 

third-largest number of bridges in the nation, with an average age of over 50 years old 

(PennDOT, 2018). Inspection and maintenance are necessary to observe and mitigate the 

extent of the disrepair, especially on older structures.
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4.3.17 2. Range of Magnitude
There are different effects of a collapse, depending on the type and cause of the collapse and 

the type of structure that collapses. A building collapsing in on itself will likely result in a debris 

field which is dense but has a small footprint. However, if a building collapses in an outward 

direction, the debris field will be more widely scattered (University of Michigan, 2011). Both 

types of collapses can cause injury to and endanger the lives of those inside or near to the 

structure and can result in damages to nearby property, especially if the collapse causes a large 

amount of debris near a populated area. Though occupied buildings are less likely to collapse 

since they would generally be maintained, more risk of death or injury would be likely with the 

sudden collapse of an occupied building.

A worst-case scenario for a building collapse would be for a building with multiple people in it to 

collapse in a denser area causing injuries and possible death to those in the building as well as 

around the area.

Disrepair can critically affect the integrity of bridge structures as well. The level of disrepair 

depends on how much of the structure is damaged and how critical that portion of the structure 

is to the safety of drivers. Some structures only need deck replacement or a new superstructure, 

while others have substructure problems and should be entirely replaced. As of April 2018,

3,098 of the 25,396 bridges on state roads and 1,909 of the 6,423 bridges on locally-owned 

roads were classified as structurally deficient. However, a structurally-deficient rating does not 

indicate that a bridge is unsafe, only that there is deterioration to one or more of the major 

components. Should a bride be determined to be unsafe, it would be closed (PennDOT, 2018). 

As of April 2018, 30 bridges on state roads and 190 bridges on locally-owned roads were 

closed. Table 4.3.17-1 shows the number of closed and structurally-deficient bridges by county 

as reported by PennDOT.

Table 4.3.17-2 Total, Closed, and Structurally-Deficient Bridges on State- and Locally-owned Roads by 
County (PennDOT, 2018)

BRIDGES ON STATE ROUTE SYSTEM, 

LENGTH 8' OR GREATER

BRIDGES ON LOCAL ROUTE SYSTEM, 

LENGTH 20' OR GREATER

COUNTY
TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

Adams 380 0 49 67 0 4
Allegheny 1,182 0 139 391 11 91
Armstrong 370 0 57 65 0 9
Beaver 336 1 42 58 2 10
Bedford 458 0 52 86 0 30
Berks 640 3 77 241 6 83
Blair 321 0 17 112 1 38
Bradford 509 0 23 117 5 46
Bucks 660 1 114 174 2 61
Butler 354 0 56 146 0 37
Cambria 332 0 13 87 2 32
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Table 4.3.17-2 Total, Closed, and Structurally-Deficient Bridges on State- and Locally-owned Roads by 
County (PennDOT, 2018)

BRIDGES ON STATE ROUTE SYSTEM, 

LENGTH 8' OR GREATER

BRIDGES ON LOCAL ROUTE SYSTEM, 

LENGTH 20' OR GREATER

COUNTY
TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

Cameron 66 0 12 16 1 7

Carbon 135 0 27 30 1 11

Centre 432 0 30 57 1 12

Chester 665 3 102 223 4 61

Clarion 210 0 20 49 2 12

Clearfield 385 1 56 70 4 31

Clinton 249 0 19 19 1 9

Columbia 304 0 9 78 2 31

Crawford 500 0 50 124 5 51

Cumberland 372 0 28 67 2 12

Dauphin 440 0 27 119 3 17

Delaware 374 0 51 96 2 27

Elk 124 0 10 35 0 10

Erie 575 2 25 111 5 38

Fayette 433 0 79 113 7 47

Forest 76 0 6 13 1 7

Franklin 324 0 34 95 1 14

Fulton 181 0 25 25 0 9

Greene 395 1 69 91 6 29

Huntingdon 318 0 30 57 1 16

Indiana 431 0 121 79 4 12

Jefferson 264 0 30 44 2 12

Juniata 254 0 47 36 o 14

Lackawanna 415 2 46 64 2 34

Lancaster 724 4 101 266 8 62

Lawrence 279 0 30 80 5 28

Lebanon 223 0 18 89 2 16

Lehigh 350 0 34 122 2 32

Luzerne 571 1 124 103 8 37

Lycoming 513 0 12 103 0 22

McKean 245 0 53 79 1 34

Mercer 423 0 25 168 5 37

Mifflin 184 0 13 50 3 13

Monroe 368 3 65 61 1 22

Montgomery 640 0 111 261 15 86

Montour 133 0 1 25 2 6
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Table 4.3.17-2 Total, Closed, and Structurally-Deficient Bridges on State- and Locally-owned Roads by 
County (PennDOT, 2018)

BRIDGES ON STATE ROUTE SYSTEM,

LENGTH 8’ OR GREATER

BRIDGES ON LOCAL ROUTE SYSTEM, 

LENGTH 20* OR GREATER

COUNTY
TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

TOTAL

COUNT

CLOSED

BRIDGES

STRUCT.

DEFICIENT

COUNT

Northampton 308 1 45 137 2 20
Northumberla 342 1 11 86 3 17
Perry 275 0 44 44 3 11
Philadelphia 420 0 50 167 1 45
Pike 178 0 29 36 1 22
Potter 246 0 40 44 3 18
Schuylkill 343 0 48 156 6 74
Snyder 240 0 3 32 0 7
Somerset 474 0 56 94 4 46
Sullivan 139 0 4 34 6 11
Susquehanna 414 1 106 59 1 12
Tioga 521 0 10 84 3 20
Union 198 0 3 38 2 11
Venango 223 0 18 66 2 26
Warren 267 1 20 63 2 25
Washington 780 1 123 161 3 47
Wayne 316 2 82 64 1 23
Westmorelan 735 1 109 168 4 62
Wyoming 203 0 38 25 1 9
York 657 0 80 203 4 44
TOTAL 25,396 30 3098 6423 190 1909

A total of 17 counties have more than 100 structurally-deficient bridges on both state- and 

locally-owned roads combined, with Allegheny County having the most at 230. The jurisdiction 

with the greatest number of closed bridges is Montgomery County, which has 15 closed bridges.

A worst-case scenario for a bridge structure collapse is for a high traffic bridge to collapse 

during rush hour causing many injuries and several deaths.

4 3 17.3. Past Occurrence
There is no comprehensive list of building or structure collapses in Pennsylvania. However, two 

recent events with respect to building collapse and structurally-deficient bridges have been 

widely reported.

In June 2013, a blighted four-story building in Center City Philadelphia that was undergoing 

demolition collapsed on a neighboring building, which was the location of a thrift store. At the 

time of the collapse, the store was open. The incident resulted in seven casualties and 12
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injuries; more than a dozen were trapped under the rubble. Prior to the collapse, there were no 

known violations at the site and the building inspector found that proper permits were on file 

(CNN, 2013). During the subsequent investigation, it was determined that the collapse was the 

result of improper demolition. This event highlights the significance of the role of building codes 

and enforcement.

More recently, in January 2017, the Delaware River Turnpike Bridge in Bucks County was 

determined to be unsafe for travel after inspectors found a crack in the steel support of the 

bridge. The bride, which reportedly services 42,000 vehicles daily, was initially opened in 1956 

and was more than 60 years old. Emergency repairs commenced and the bridge reopened in 

March 2017. The total cost of repairs was estimated to be $12 million (NJ.com, 2017).

4.3.17 4. Future Occurrence
Structures and buildings can collapse due to deterioration of bridge critical load bearing 

members and building structural integrity, but external occurrences can also impact bridges and 

buildings. As discussed. Pennsylvania has the third highest number of bridges in the country 

with more than 5,000, or 16%, rated as structurally deficient. Consequently, the entire 

Commonwealth will see an increased focus on prevention of structure collapse. According to 

PennDOT, within the past five years, the department has spent approximately $370 million to 

preserve over 1,050 bridges.

As discussed, there is no comprehensive list of building collapse events for the Commonwealth. 

However, the risk of issues with building structural integrity in the Commonwealth can grow 

without proper maintenance and code enforcement. Nearly half of all occupied housing in 

Pennsylvania were constructed prior to 1960 and approximately 250,000 vacant housing units 

are not for sale, for rent, or seasonally occupied, an indication that these units are not receiving 

routine maintenance and inspection (U.S. Census, 2012-2016). These structures may be at an 

increased risk of building collapse. Additionally, other hazard events such as fires, winter 

storms, and tropical storms could create conditions that would cause buildings or structures to 

collapse. Information on the future occurrences of such events can be found in their respective 

hazard profiles.

4.3.17.5. Environmental Impacts
The environmental impacts of building and structure collapse can vary depending on the scale 

of the event and the type of collapse. A building that collapses within itself results in a smaller 

debris field than a collapse in an outward direction. As a result of the debris, a building or 

structure collapse may have an impact air quality. A 2003 study in the Journal of the Air &
Waste Management Association found that the impact of a 22-story building implosion on air 

quality was potentially severe, but short-lived and that effective protection includes staying 

indoors or upwind (Beck et al, 2003). Potential impacts on air quality may also have associated 

health risks depending on the type of pollutants and particulate matter released in the collapse. 

With respect to bridge collapses over water bodies, rivers, or streams, environmental impacts 

can include water flow and habitat disruption and water contamination.

Pennsylvania 2018 State Hazard Mitigation Plan 375



4 Risk Assessment

4.3.17.6. State Facility Vulnerability Assessment and Loss Estimation
The vulnerability of state-owned or leased facilities and critical facilities to building or structure 

collapse is dependent on a wide variety of factors that can include age, condition, or 

vulnerability to other natural hazards such as fires, flooding, or severe and winter storms. State 

and critical facility data used to conduct the vulnerability assessments do not include detailed 

information on building characteristics. Therefore, an analysis of the vulnerability of these 

facilities based on structure age or condition was not possible. For more information on the 

vulnerability of state and critical facilities to other hazards that may impact building or structure 

collapse, please see Sections 4.3.5, 4.3.7. 4.3.16, and 4.3.33 profiling flooding, hurricanes, 

winter storms, and urban fires, respectively.

4.3.17.7. Jurisdictional Vulnerability Assessment and Loss Estimation
To determine jurisdictional vulnerability to building and structure collapse, GIS analysis was 

conducted to identify all census tracts characterized by high risk of building and structure 

collapse. Census tracts in which more than 75 percent of all occupied housing units were built 

prior to 1960 were defined as high risk areas. A threshold of 75 percent was identified based on 

the range of the percent of units built prior to 1960 as identified in Figure 4.3.17-1. It should be 

noted that this analysis of jurisdictional vulnerability only accounts for the age of housing units, 

not all buildings and structures within a census tract. For example, counties with high 

percentages of structurally-deficient bridges may also be considered vulnerable to structure 

collapse. In Pennsylvania, 17 counties have more than 20 percent of their bridges classified as 

deficient. Further, it does not account for other factors that may lead to building collapse such as 

condition, vacancy status, or vulnerability to fires. The total population, building count, and 

building value within these census tracts were aggregated by county to determine the relative 

vulnerability of each county (Table 4.3.17-2).

Table 4.3.17-3 Vulnerability of people and buildings to structure collapse.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF 

COUNTY

BUILDING

VALUE

Adams 4,198 1,895 $677,533 6%

Allegheny 369,555 163,796 $41,048,128 25%

Armstrong 4,697 2,262 $511,254 8%

Beaver 40,611 17,871 $5,271,090 27%

Bedford 2,763 1,355 $379,390 8%

Berks 75,749 25.566 $7,239,915 16%

Blair 20,032 8,636 $1,870,206 14%

Bradford 2,848 1,237 $312,291 5%
Bucks 27,239 10,474 $3,289,125 4%

Butler 7,499 3,346 $878,210 4%

Cambria 27,328 14,320 $3,745,044 24%

Cameron 0 o $0 0%
Carbon 14,524 6,499 $1,536,899 21%
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Table 4.3.17-3 Vulnerability of people and buildings to structure collapse.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

Centre 2,711 18 $42,911 0%

Chester 10,523 3,358 $1,040,636 2%

Clarion 0 0 $0 0%

Clearfield 6,175 3,034 $754,812 10%

Clinton 0 0 $0 0%

Columbia 10,293 3,663 $1,337,415 19%

Crawford 7,393 2,947 $748,414 8%

Cumberland 7,291 2,985 $992,567 4%

Dauphin 39,201 15,576 $3,853,345 12%

Delaware 227,960 81,222 $24,177,243 35%

Elk 6,395 3,357 $822,879 20%

Erie 52,632 18,805 $4,557,468 15%

Fayette 8,823 3,619 $827,523 7%

Forest 0 0 $0 0%

Franklin 3,110 907 $213,578 1%

Fulton 0 0 $0 0%

Greene 0 0 $0 0%

Huntingdon 0 0 $0 0%

Indiana 0 0 $0 0%

Jefferson 0 0 $0 0%

Juniata 0 0 $0 0%

Lackawanna 54,501 20,713 $6,191,428 24%

Lancaster 58,036 18,666 $5,227,666 10%

Lawrence 20,705 9,787 $2,115,569 23%

Lebanon 3,965 1,317 $287,400 2%

Lehigh 56,718 18,494 $5,185,812 13%

Luzerne 60,726 25,890 $6,332,319 18%

Lycoming 17,125 6,263 $1,917,735 16%

McKean 10,832 4,926 $1,352,598 29%

Mercer 23,805 10,358 $2,847,412 22%

Mifflin 5.600 2,662 $624,426 14%

Monroe 0 0 $0 0%

Montgomery 124,912 44,450 $15,984,743 14%

Montour 0 0 $0 0%

Northampton 62,875 21,351 $6,247,488 19%

Northumberland 30,361 14,317 $3,064,431 32%
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Table 4.3.17-3 Vulnerability of people and buildings to structure collapse.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE 

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

Perry 0 0 so 0%

Philadelphia 902,987 334,443 $82,371,302 50%

Pike 0 0 $0 0%

Potter 0 0 $0 0%

Schuylkill 58,745 28,657 $6,549,931 42%

Snyder 1,832 98 $153,156 4%

Somerset 5,886 2,928 $621,826 8%

Sullivan 0 0 $0 0%

Susquehanna 2,092 837 $186,757 4%

Tioga 0 0 $0 0%

Union 5,241 75 $118,286 3%

Venango 9,516 4,230 $959,965 17%

Warren 9,407 4,074 $1,295,393 27%

Washington 30,125 14.342 $3,598,330 15%

Wayne 0 0 $0 0%

Westmoreland 32,537 15,248 $3,705,958 9%

Wyoming 0 0 $0 0%

York 45,737 16,533 $4,728,072 10%

Total 2,613,816 1,017,407 $267,795,879 18%

A total of 48 counties were identified as having areas at high risk to building and structure 

collapse. The assessment found that more than 2.6 million people and one million buildings are 

located within census tracts in which more than 75 percent of housing units were built prior to 

1960. The largest concentrations of vulnerable people and buildings are in Philadelphia and 

Allegheny Counties, which include dense urban areas with older housing stocks. In 

Philadelphia, half of the total building value is located in high risk census tracts. The total 

estimated value of all vulnerable buildings in high risk census tracts is $267.8 billion, which is 18 

percent of the total value of all buildings in the Commonwealth.

4.3.18. Civil Disturbance
4.3.18.1. Location and Extent
Civil disturbance is a broad term that is typically used by law enforcement to describe one or 

more forms of disturbance caused by a group of people. Civil disturbances are typically a 

symptom of and a form of protest against major socio-political problems. Civil disturbance 

hazards include the following:

• Famine: Involves a widespread scarcity of food leading to malnutrition, increased 

mortality, and a period of psychosocial instability associated with the scarcity of food, such
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as riots, theft of food, and the fall of governments caused by political instability borne of 

an inability to deal with the crisis caused by famine.

• Economic Collapse or Recession: Very slow or negative growth.

• Misinformation: Erroneous information spread unintentionally.

• Civil Disturbance, Public Unrest, Mass Hysteria, and Riot: Group acts of violence 

against property and individuals, for example.

• Strike or Labor Dispute: Controversies related to the terms and conditions of 
employment, for example.

Typically, the severity of the action coincides with the level of public outrage. In addition to a 

form of protest against major socio-political problems, civil disturbances can also arise out of 

union protest, institutional population uprising, or from large celebrations that become 

disorderly.

The scale and scope of civil disturbance events varies widely. However, government facilities, 

landmarks, prisons, and universities are common sites where crowds and mobs may gather.

The concentration of federal buildings in Philadelphia and state government buildings in 

Harrisburg may be targets of civil disturbance. Furthermore, Pennsylvania has 26 state 

correctional facilities, one motivational boot camp, 14 community corrections centers, 40 

contract facilities and a training academy. In addition, Pennsylvania is home to eight federal 

prison facilities as well as local and private facilities that may be targets for civil unrest.

4.3.18.2 Range of Magnitude
Civil disturbances can take the form of small gatherings or large groups blocking or impeding 

access to a building, or disrupting normal activities by generating noise and intimidating people. 

They can range from a peaceful sit-in to a full-scale riot, in which a mob burns or otherwise 

destroys property and terrorizes individuals. Even in its more passive forms, a group that blocks 

roadways, sidewalks, or buildings interferes with public order. Often that which was intended to 

be a peaceful demonstration to the public and the government can escalate into general chaos. 

There are two types of large gatherings typically associated with civil disturbances: a crowd and 

a mob. A crowd may be defined as a casual, temporary collection of people without a strong, 

cohesive relationship. Crowds can be classified into four categories:

• Casual Crowd: A casual crowd is merely a group of people who happen to be in the 
same place at the same time. Violent conduct does not occur.

• Cohesive Crowd: A cohesive crowd consists of members who are involved in some 
type of unified behavior. Members of this group are involved in some type of common 
activity, such as worshipping, dancing, or watching a sporting event. Although they may 
have intense internal discipline, they require substantial provocation to arouse to action.

• Expressive Crowd: An expressive crowd is one held together by a common 
commitment or purpose. Although they may not be formally organized, they are 
assembled as an expression of common sentiment or frustration. Members wish to be 

seen as a formidable influence. One of the best examples of this type is a group 

assembled to protest.

• Aggressive Crowd: An aggressive crowd is comprised of individuals who have 
assembled for a specific purpose. This crowd often has leaders who attempt to arouse
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the members or motivate them to action. Members are noisy and threatening and will 
taunt authorities. They may be more impulsive and emotional, and require only minimal 
stimulation to arouse violence. Examples of this type of crowd could include 

demonstrators and strikers, though not all demonstrators and strikers are aggressive.

A mob can be defined as a large disorderly crowd or throng. Mobs are usually emotional, loud, 

tumultuous, violent and lawless. Similar to crowds, mobs have different levels of commitment 

and can be classified into four categories (Alvarez and Bachman, 2008):

• Aggressive Mob: An aggressive mob is one that attacks, riots and terrorizes. The 
object of violence may be a person, property, or both. An aggressive mob is 
distinguished from an aggressive crowd only by lawless activity. Examples of 
aggressive mobs are the inmate mobs in prisons and jails, mobs that act out their 
frustrations after political defeat, or violent mobs at political protests or rallies.

• Escape Mob: An escape mob is attempting to flee from something such as a fire, 
bomb, flood, or other catastrophe. Members of escape mobs are generally difficult to 

control can be characterized by unreasonable terror.

• Acguisitive Mob: An acquisitive mob is one motivated by a desire to acquire 
something. Riots caused by other factors often turn into looting sprees. This mob 
exploits a lack of control by authorities in safeguarding property.

• Expressive Mob: An expressive mob is one that expresses fervor or revelry following 
some sporting event, religious activity, or celebration. Members experience a release of 
pent up emotions in highly charged situations.

The worst-case scenario for a civil disturbance event would be riots akin to the 1967 Newark 

Riots, an event fueled by police brutality, political exclusion of African Americans, urban 

renewal, inadequate housing, unemployment, and poverty. In this event, the arrest and 

subsequent treatment of a cab driver sparked violence and looting in downtown Newark, NJ. 

The National Guard was called in, but their presence only served to intensify the violence. The 

riots lasted six days, after which 23 people were dead, 725 were injured, and nearly 1,500 were 

arrested. A similar event could occur in one of Pennsylvania’s major cities and have a 

comparable impact.

4.3.18.3. Past Occurrence
Over the past 265 years, Pennsylvania has had about dozen civil disorders take place which 

were notable enough to be recorded in the state’s history (Klein, 1973). The following list 

includes these events as well as more recent civil disturbance events that received widespread 

media coverage across the state:

• 1742 - Philadelphia Election Riot

• 1764 - Paxton Riots

• 1775 - Philadelphia Anti-Loyalist Riot

• 1794 - Whiskey Rebellion

• 1844 - Philadelphia Nativist Riots

• 1851 - Christiana Riot
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• 1877 - Pennsylvania Railroad Strike

• 1892 - Homestead Steel Riot

• 1919 - Pennsylvania Steel Strike

• 1964 - Philadelphia race riot (August 28-30)

• 1969 - York Race Riot (1969)

• 1998 - State College (1998)

• 2011 - State College Paterno Riots

• 2011 - Occupy Philadelphia protests

• 2012 - Fans riot in Bethel Park after a win at home against Upper St. Clair

• 2018 - Philadelphia Eagles Won the Super bowl

While there have been some civil disturbances in the Commonwealth, they have largely not 

been catastrophic or widespread. Civil disturbance events of some kind occur every day with 

minimal impact on the Commonwealth, often in relation to politics, elections, economic 

stagnation, inflation, unemployment, oppression, disruption of services, or political scandal. 

From 2001 to 2009, events of this kind reported to the Pennsylvania Emergency Incident 

Reporting System (PEIRS). Between January 2001 and June 2009, there was an average of 19 

civil disturbance events reported to PEIRS, as shown in Table 4.3.18-2 below. After 2012, 

PEMA migrated to a new incident management system, PEMA-KC. Between 2012 and April 

2018, a total of 463 civil disorder events were recorded in PEMA-KC. From 2012 to 2017, the 

Commonwealth experienced an average of 74 civil disturbance events each year (Table 4.3.18- 

3).

Table 4.3.18-1 Civil disturbance events reported to PEIRS, 2001-2009 (PEMA, 2010).

EVENT TYPE 2001 2002 2003 2004 2005 2006 2007 2008 2009*

Demonstration 6 1 4 0 0 1 8 3 1

Juvenile Detention Center 0 0 0 1 0 2 3 0 1

Prison Disturbance 1 4 2
1

0 3 2 3 1 1

Prison Escape 6 1 9 8 4 8 4 1 5

Protest 0 4 3 6 7 9 8 4 3

Riot 6 2 4 2 0 3 6 6 1

Civil Disorder - totals 19 12 22 17 u 25 32 15 12

“Events totaled through June 2009

Table 4.3.18-2 Civil disturbance events reported to PEMA-KC, 2012-2018 (PEMA, 2018).

EVENT TYPE 2012 2013 2014 2015 2016 2017 2018

Demonstration 1 3 9 3 3 3 3

Juvenile Detention Center 0 0 0 0 0 0 1
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Prison Disturbance 0 2 0 0 0 1 0

Detainee Escape 2 4 3 4 0 2 1

Protest 4 24 49 35 64 78 13

Large Crowd Gathering 0 1 0 4 2 3 2

Riot 0 0 0 1 0 0 0

School Threat 1 2 0 2 0 2 0

Assault 2 8 2 2 3 4 0

Gun/Bomb Incident 3 15 3 7 2 3 0

Civil Disorder - totals 13 59 66 58 74 96 20

‘Events totaled through 2018

4.3.18.4 Future Occurrence
Minor civil disturbances will continue to occur throughout the state, but it is not possible to 

accurately predict the probability and triggers for a large-scale civil disturbance event over the 

long-term. Civil disturbance is always a possibility as long as there is discrimination or other 

perceived social or economic injustices.

The location of civil disturbance events is unpredictable, yet spatial distribution patterns of riots 

in the past suggest that cities, universities, sporting events, and where large crowds gather are 

probable areas for a civil disturbance event to ensue. Local law enforcement should continue to 

anticipate these types of events and be prepared to handle a crowd so that peaceful gatherings 

are prevented from turning into unruly public disturbances. Overall, the probability of future civil 

disturbance events can be considered likely as defined by the Risk Factor Methodology (See 

Section 4.1).

4.3.18.5. Environmental Impacts
The impacts of civil disturbance events are contingent upon numerous factors including issues, 

politics, and method of response. Generally, the impact of civil disturbance events is nominal 

and short-lived unless acts of sabotage are performed. There may be minor injuries to first 

responders or participants from physical confrontations, and vandalism may cause minimal 

damage to property, facilities, and infrastructure. Adequate law enforcement at planned civil 

disturbance events and around likely target locations like the offices of state agencies minimizes 

the chances of a small assembly of individuals turning into a significant disturbance.

4.3.18 6. State Facility Vulnerability Assessment and Loss Estimation 
The vulnerability of state facilities depends on the type and function of each individual entity as 

well as the greater geographic context of the facility. As visible symbols of government, 

government facilities and national monuments are more vulnerable to civil disturbance events, 

but the vulnerability of each facility may change based on hot-button issues. Table 4.3.18-3 

illustrates the number of critical facilities in Pennsylvania that fall into these more vulnerable 

types. To a certain extent, though, any facility deemed critical may be a target for civil 

disturbance.
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The maximum threat of civil disturbance is hard to project. It has the potential (in terms of 

injuries, loss of life, and economic, property, and infrastructure damage) to inflict tremendous 

loss. The critical facilities listed have a total replacement value exceeding $1.7 billion. Please 

note, though, that national monuments and icons do not have a replacement value, so potential 

losses should be considered an underestimation. More broadly, in the case of large civil 

disturbance events, the Commonwealth may incur losses related to work stoppages in addition 

to any acts of vandalism that might occur. Failure to pursue a program of civil disturbance 

awareness may result in increased loss of lives and property. Table 4.3.18-3 below shows the 

total state-owned or leased critical facilities susceptible to civil disturbance events.

Table 4.3.18-3 Vulnerability of critical facilities to civil disturbance events

STATE CRITICAL FACILITY TYPE NUMBER OF IMPACTED FACILITIES

Government Facilities 41

National Monuments & Icons 6
Total 47

4.3.18.7. Jurisdictional Vulnerability Assessment
The vulnerability of individual jurisdictions is difficult to determine because civil disturbance 

hazards are tied to the current political and economic climate. A jurisdiction that is very 

vulnerable one month may be less vulnerable the next. However, in general, Philadelphia, 

Dauphin, and Allegheny Counties and individual county seats may have higher vulnerabilities 

due to higher concentrations of local, state, and federal facilities.

Losses for civil disturbance events are difficult to predict and can vary significantly in range. For 

example, the State College Riot in July 1998, fueled by alcohol consumption, resulted in 

approximately $150,000 in damages. Because of its national, state, and regional importance, 

Philadelphia is the most threatened jurisdiction for civil disturbances. Philadelphia, Allegheny, 

and Dauphin Counties, the most vulnerable jurisdictions, have total estimated losses of 

approximately $360 billion, as shown below. This total includes only building value, and not 

content or inventory value.

Table 4.3.18-4 Vulnerability of people and buildings to civil disturbance events

COUNTY
NUMBER OF IMPACTED 

BUILDINGS
NUMBER OF BUILDINGS

BUILDING
REPLACEMENT

VALUE
(THOUSANDS)

Allegheny 1,230,360 501,670 $162,158,360

Dauphin 271,962 107,000 $32,485,579

Philadelphia 1,559,938 534,077 $165,970,513
Total 3,062,260 1,142,747 $360,614,452

4.3.19. Cyber-Terrorism
4.3.19.1. Location and Extent
Cyberterrorism is a broad term that refers to acts associated with the convergence of terrorism 

and cyberspace. Generally, cyberterrorism involves unlawful attacks or threats against
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computers, networks, and the information stored therein to intimidate or coerce a government or 

its people to achieve political or social objectives (Denning, 2000). These acts can range from 

taking control of a host website, to using networked resources to directly cause destruction and 

harm. The Pennsylvania Department of Homeland Security defines the following types and 

methods of cyberattacks:

Table 4.3.19-1 Methods of Cyberattacks (PA Department of Homeland Security, 2017)

THREAT DESCRIPTION

Botnet (also zombies)

A collection of computers subject to control by an outside party, usually 
without the knowledge of the owners, using secretly installed software 
robots. The robots are spread by trojan horses and viruses. The botnets 
can be used to launch denial-of-service attacks and transmit spam.

Card Skimming

The act of using a skimmer to illegally collect data from the magnetic 
stripe of a credit, debit or ATM card. This information, copied onto 
another blank card's magnetic stripe, is then used by an identity thief to 
make purchases or withdraw cash in the name of the actual account 
holder. Skimming can take place at an ATM and can occur at 
restaurants, taxis, or other places where a user surrenders his or her card 
to an employee.

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

Malicious code (also 
malware)

Any code that can be used to attack a computer by spreading viruses, 
crashing networks, gathering intelligence, corrupting data, distributing 
misinformation and interfering with normal operations.

Pharming

The act of sending an e-mail to a user falsely claiming to be an 
established legitimate enterprise in an attempt to scam the user into 
surrendering private information that will be used for identity theft. The e- 
mail directs the user to visit a website where they are asked to update 
personal information, such as passwords and credit card, social security, 
and bank account numbers that the legitimate organization already 
has. The website, however, is bogus and set up only to steal the user's 
information.

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

Spam Unsolicited bulk e-mail that may contain malicious software. Spam is now 
said to account for around 81 percent of all e-mail traffic.
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Table 4.3.19-1 Methods of Cyberattacks (PA Department of Homeland Security, 2017)

THREAT DESCRIPTION

Spear Phishing

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

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

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

Trojan horse

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

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

Worm

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

Cyberattacks may not always constitute acts of cyberterrorism because some acts may have 

relatively small impacts and only produce annoyances. A cyberattack is generally considered an 

act of cyberterrorism when the following motivations are present:

• Effects-based: When computer attacks result in effects that are disruptive enough to 

generate fear comparable to a traditional act of terrorism.

• Intent-based: When unlawful or politically motivated computer attacks are done to 
intimidate or coerce a government or people to further a political objective, or to cause 

grave harm or severe economic damage (Rollins and Clay, 2007).

Cyberattacks can be further divided into the following categories based on the complexity of the 

attack:

• Simple-Unstructured: Simple-unstructured attacks are the most common. These are 

amateurish attacks with relatively minimal consequences.

• Advanced-Structured: Advanced-structured attacks are more sophisticated and 
consequential, and have a greater emphasis on targeting victims prior to an attack, 

resulting in a more debilitating effect.
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• Complex-Coordinated: Complex-coordinated attacks are the most advanced and most 
troublesome type of attack where success could mean a network shutdown (Denning, 

2000).

Cyberterrorism can cause severe disruptions to transportation, public safety, and utility services, 

all of which are critical infrastructure that are highly dependent on information technology. 

Cyberterrorism can take many forms, including attacks through physical means, electronic 

means, and use of malicious code. Cyberterrorists can also have a wide range of personal, 

political, or cultural agendas. All state agencies, as well as individuals, businesses, and other 

institutions in the Commonwealth, are potential targets for cyberterrorism. Potential threats 

include identify theft, loss of sensitive information, disruption of services, and other malicious 

activity.

Cyber terrorists can be difficult to identify because the internet provides a meeting place for 

individuals from various parts of the world. Individuals or groups planning a cyber-attack are not 

organized in a traditional manner, as they are able to effectively communicate over long 

distances without delay. Cyber attacks are also unpredictable and typically occur without 

warning.

4.3.19 2 Range of Magnitude
In recent years, cyberterrorism has become a significant threat and can impact people, 

businesses, institutions, local governments, and state agencies to varying degrees. Impacts 

from a large-scale cyberterrorism event could disrupt the state’s economy and potentially 

threaten its economic stability. The magnitude of a cyberterrorism attack will vary greatly based 

on the extent of systems affected and duration of the impact. Additionally, the magnitude will 

vary based upon which specific system is affected by an attack, the ability to preempt an attack, 

and an attack’s effect on continuity of operations. The largest threat to institutions from 

cyberterrorism comes from any processes that are networked and controlled via computer. The 

state should address and take measures to reduce any vulnerabilities that could allow access to 

sensitive data or processes.

4.3.19 3. Past Occurrence
Since 2012, the following four cyberterrorism related incidents have been reported to PEMA-KC.

Table 4.3.19-2 Past occurrences of cyber-attacks, 2012-2018 (PEMA-KC, 2018)

INCIDENT YEAR LOCATION

Cyber threat 2016 York

International cyber attack 2017 Statewide
Cyber attack 2017 Northampton, Bethlehem City

Cyber Incident 2018 Statewide

Another large-scale attack was the Equifax data breach in 2017, which was estimated to 

potentially impact over 5.5 million residents of Pennsylvania and over 145.5 million nationally. 

The information accessed included names, Social Security numbers, birthdates, addresses, and 

driver’s license numbers (PA Office of the Attorney General, 2017). Additionally, in 2014 the
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largest data breach in history impacted over 3 billion Yahoo user accounts, including the names, 

email address, date of birth, and telephone numbers of over 500 million users (CSO, 2018). In 

terms of a data breach cyber attack, this could be considered a worst-case scenario event. 

Other large-scale data breach events have also occurred in recent years and are becoming 

more common.

In addition to large-scale acts of cyberterrorism, smaller cyberattacks occur on a daily basis. 

Billions of emails are sent each day, and spam and phishing emails account for a significant 

share of all email traffic. Additionally, brute force attacks, which area trial and error attempts to 

obtain user passwords and pins, are frequently used by criminals to attempt to crack encrypted 

data or gain access to private accounts. Firewalls can be effective at keeping security threats 

such as these out, but once a cyber criminal gains access to a system, they can attack from 

within. For example, gaining access to a state employees email account would allow a hacker to 

send additional phishing emails from within the network, which may not be as monitored as 

closely as attacks from outside the system. This is known as spear phishing.

4 3.19.4. Future Occurrence
Cyberterrorism is an emerging hazard that has the potential to impact the state’s computer 

infrastructure and the systems and services that are provided to the public. Concerns about 

cyberterrorism throughout the United States is growing as its impacted could have potentially 

crippling effects. Security experts describe the threat of cyberterrorism as eminent and highly 

likely io occur in any given year in Pennsylvania.

The Commonwealth of Pennsylvania is a leader among states in cybersecurity and takes many 

steps to prevent and defend against cyberattacks, reduce vulnerability, minimize damage, 

reduce recovery time, and promote education and awareness. This includes employing multiple 

layers of security, advanced monitoring, vulnerability testing, data protection, antivirus, spam 

blocking, mobile device encryption, and other means to protect state systems and data. The 

Commonwealth also promotes a cultural of cyber awareness throughout its workforce by 

providing training, assessments, benchmarking, and exercises. One method that the 

Commonwealth uses to reduce the success rate of future phishing attacks is utilizing PhishMe 

software, which distributes simulated phishing scenarios to help state employees better identify 

and know when to report phishing attacks. When a user successfully reports a fake phishing 

email sent from PhishMe, they are notified. The Office of Administration also provides 

cybersecurity information for people, businesses, Commonwealth agencies and employees, and 

local governments on its website (PA Office of Administration, 2018). Pennsylvania also 

participates in IT strategic planning and has a cyber incident annex as part of its emergency 

operations plan. The level of success of an attack and the subsequent damage it can create will 

vary greatly, but these initiatives help reduce the Commonwealth's vulnerability to 

cyberterrorism.

4.3.19.5. Environmental Impacts
Generally, cyberterrorism has no direct effect on the environment; however, the environment 

may be affected if a hazardous materials release occurred because of critical infrastructure 

failure as a result of cyberterrorism. Similarly, an act of cyberterrorism on a nuclear power plant
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could have devastating environmental consequences if the plant suffered an intentional 

catastrophic failure.

4.3.19 6. State Vulnerability Assessment and Loss Estimation 
All state-owned and leased facilities are vulnerable to cyberterrorism. While the physical 

structures of these buildings are generally not at risk, information systems and data stored 

within them are vulnerable. State computer networks contain sensitive information that is 

integral to the security of the Commonwealth and could be the target of a cyber attack. The 

state is also entrusted with many forms of personal and financial information, including tax 

filings, birth and death records, Social Security numbers, medical information, and more. 

Additionally, many critical facilities that are essential to state operations are reliant upon 

computer networks to monitor and control critical functions. For example, an attack on a nuclear 

power plant or the power grid could have detrimental impacts on state services and functions. 

Additionally, a large-scale computer breach would likely lead to significant economic costs in 

lost productivity to the impacted state agencies and potentially related businesses and 

industries. However, lost revenues and productivity would depend on the type and magnitude of 

the cyberterrorism event.

4.3.19.7. Jurisdictional Vulnerability Assessment
All communities in the Commonwealth are vulnerable on some level, directly or indirectly, to a 

cyberterrorism attack. However, in general, Philadelphia, Harrisburg, Dauphin County, 

Pittsburgh, Allegheny County, and individual county seats may have higher vulnerabilities due to 

higher concentrations of local, state, and federal facilities. Larger cities like Philadelphia and 

Pittsburgh are also more vulnerable to terrorist attacks because of the higher concentrations of 

people, businesses, and critical infrastructure.

4.3.20. Dam Failure
The Dam Failure profile can be found in Appendix H.
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4.3.21. Environmental Hazard - Coal Mining
4.3.21.1. Location and Extent
Mining, including surface, underground, and open-pit operations, has been an important 

economic activity in Pennsylvania since before the 1860s and was instrumental in the 

Commonwealth's development. Coal mining is the most prominent of Pennsylvania's mining 

activities and continues to be a major industry. Pennsylvania produces two types of coal: 

bituminous and anthracite. Bituminous coal is typically used for electricity generation and metal 

production. Anthracite coal, which is rarer than bituminous coal and can reach a high heating 

point that burns blue flame, is typically used for heating and metal production (PA DEP, 2018).

While resources other than coal are also mined in Pennsylvania - including metal ores, clay and 

shale, and limestone - most of these deposits are of limited extent. Coal, in contrast, has been 

mined under large areas of the state. Counties underlain by coal deposits are at highest risk of 

environmental hazards resulting from coal mining activities. This area includes the majority of 

southwest Pennsylvania, situated over the Commonwealth's main bituminous field, as well as 

the jurisdictions in northeast Pennsylvania located over the anthracite fields, particularly in 

Lackawanna, Luzerne, and Schuylkill Counties (Figure 4.3.21-1).

Figure 4.3.21-2 shows the location of active and abandoned coal mining operations in 

Pennsylvania. Note that the active and abandoned coal mines are primarily located on the coal 

fields shown in Figure 4.3.21-1, however there are mines located outside the field areas. Table 

4.3.21-1 lists the number of active and abandoned coal mines in each county. Statewide, 48 

counties contain at least one active or abandoned coal mine. However, the highest 

concentration of mines is in western Pennsylvania which is underlain by coal seams. Two 

western Pennsylvania counties, Jefferson County and Somerset County, contain the highest 

number of coal mines in the state with 1,393 and 1,694 mines respectively.
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4.3.21-1 Distribution of Pennsylvania Coals (PA DMCR, 2018).
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Figure 4.3.21-2 Coal Mining Operations in Pennsylvania (PA DEP, 2018).
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Table 4.3.21-1 Number of Active and Abandoned Coal Mines in Pennsylvania Counties (PASDA, 2018)

COUNTY NUMBER OF MINES COUNTY NUMBER OF MINES

Adams 0 Lackawanna 40

Allegheny 179 Lancaster 0

Armstrong 640 Lawrence 242

Beaver 59 Lebanon 0

Bedford 46 Lehigh 0
Berks 9 Luzerne 250
Blair 36 Lycoming 12
Bradford 1 McKean 7
Bucks 0 Mercer 76
Butler 771 Mifflin 0
Cambria 802 Monroe 0
Cameron 16 Montgomery 5
Carbon 28 Montour 0
Centre 107 Northampton 0

Chester 0 Northumberland 157
Clarion 1,117 Perry 0
Clearfield 1,303 Philadelphia 0
Clinton 30 Pike 0
Columbia 44 Potter 1
Crawford 2 Schuylkill 655
Cumberland 0 Snyder 0
Dauphin 19 Somerset 1,694
Delaware 0 Sullivan 14
Elk 320 Susquehanna 1
Erie 2 Tioga 18
Fayette 480 Union 1
Forest 0 Venango 216
Franklin 0 Warren 2
Fulton 7 Washington 259
Greene 310

i
Wayne 0

Huntingdon 18 Westmoreland 463
Indiana 1,266 Wyoming 1
Jefferson 1,393 York 1
Juniata 2 TOTAL 13,122
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Pennsylvania was one of the first states to initiate, promulgate, and enforce environmental 

regulations related to mining, including mine reclamation. However, there remains a legacy of 

abandoned mines, waste piles, and degraded groundwater and surface water in the 

Commonwealth. The ERA estimates that over 3,000 miles of streams in Pennsylvania have 

been contaminated by acid mine drainage which occurs when metal sulfides in rock oxidize and 

generate acidity in nearby waterways.

Table 4.3.21-2 shows coal slurry ponds in the Commonwealth including impoundment name, 

Mine Safety and Health Administration (MSHA) ID number and the county in which the pond is 

located. A slurry pond is an impoundment used to store waste created during coal preparation 

also known as washing. The waste contained in the impoundment consists of silt, dust, water, 

coal fines and washing/treatment chemicals. Coal slurry impoundments are considered dams 

and classified accordingly by the PA DEP.

The greatest hazard associated with coal slurry ponds is impoundment failure due to seepage, 

embankment weakness and undermining and resulting in flooding. Breakthroughs associated 

with deep mining have also led to flooding of underground mine operations. The slurry holding 

capacity of impoundments in the Commonwealth ranges from tens of millions to billions of 

gallons. According to Coal Impoundment Location & Information System, there are 41 coal 

slurry impoundments in Pennsylvania with Washington County having the most at 17 

impoundments. This system has not been updated since 2012.

Table 4.3.21-2 Summary of Coal Slurry Impoundments in the Commonwealth. (Coal Impoundment LIS, 
2012).

IMPOUNDMENT NAME MSHA ID NO. COUNTY

Harmar Refuse Bank Slurry Pond Tailings 1211-PA02-00375-01 Allegheny
Harmar Storage Pond #4 Slurry
Impoundement

1211-PA02-00375-04 Allegheny

Slurry-Bald Knob Prep Plant 1211-PA02-00194-03 Allegheny
Treatment Pond 14-North Impoundment 1211-PA02-00049-05 Allegheny
Treatment Pond Cleaning Plant 1211-PA02-00047-03 Armstrong
Cambria Slurry Pond #4 1211-PA02-00254-03 Cambria
Isabella Fresh Water Pond 1211-PA02-00001-03 Fayette

Isabella Slurry Pond 1211-PA02-00001-06 Fayette

LaBelle Slurry Pond #3 Tailings 1211-PA02-00003-04 Fayette
SLURRY POND 1211-PA02-00363-02 Fayette

Slurry Pond #2 La Belle Site 1211-PA02-00003-03 Fayette
Bailey Mine Complex Fresh Water
Impoundment

1211-PA02-00107-01 Greene

Bailey Mine Slurry Impoundment Dam 1211-PA02-00107-02 Greene

Bailey Sedimentation Pond No 1 1211-PA02-00107-04 Greene

Bailey Sedimentation Pond No 2 1211-PA02-00107-05 Greene
Cumberland Mine No 1 Refuse-Slurry Pond 1211-PA02-00057-02 Greene

Emerald-Sedimentation Pond 11 1211-PA02-00012-04 Greene

Emerald-Slurry Pond #1 1211-PA02-00012-02 Greene

Robena #4 Slurry 1211-PA02-00063-04 Greene
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Table 4.3.21-2 Summary of Coal Slurry Impoundments in the Commonwealth. (Coal Impoundment LIS, 
2012).

IMPOUNDMENT NAME MSHAID NO. COUNTY

Robena #6 Refuse 1211-PA02-00063-11 Greene
Robena Sedimentation Pond 1211-PA02-00063-01 Greene
Robena-Colvin Shaft Sedimentation Pond 1211-PA02-00063-12 Greene
Weisner Hollow Sediment Pond 1211-PA02-00190-03 Jefferson
Weisner Hollow Slurry Impoundment 1211-PA02-00190-02 Jefferson
Champion Impoundment 1211-PA02-00193-05 Washington
Champion Slurry 1211-PA02-00193-04 Washington
Champion Slurry Duck Pond 1211-PA02-00193-03 Washington
Eighty Four Pond 5 Abandoned Slurry Tailings 1211-PA02-00055-03 Washington
Eighty Four Pond 7 Debris Control 1211-PA02-00055-06 Washington
Eighty Four Steel Pond at the Prep Plant 1211-PA02-00055-04 Washington
Maple Creek Mine Water Treatment Pond 1211-PA02-00058-02 Washington
Maple Creek Silt Pond A 1211-PA02-00058-07 Washington
Maple Creek Slurry Pond #2 1211-PA02-00058-05 Washington
Maple Creek Slurry Pond#1-Old 1211-PA02-00058-01 Washington
Maple Creek Slurry Pond#3 1211-PA02-00058-06 Washington
Marianna Sediment Pond Marianna Mine #58 1211-PA02-00018-05 Washington
Marianna Slurry Home No. 5 1211-PA02-00018-02 Washington
Mathies Mine Mam Slurry Pond Refuse Area 
Pond #2

1211-PA02-00059-02 Washington

Mathies Refuse Area Sediment Pond #2
1211-PA02-00059-05 Washington

Slurry
Mine No. 84-Slurry Pond #6 Tailings 1211-PA02-00055-05 Washington
Silt Pond B Sediment Basin 1211-PA02-00058-08 Washington

4.3.21.2. Range of Magnitude
Major impacts from mining include surface-elevation changes and subsidence, modification of 

vegetation, the chemical degradation and flow redistribution of surface water and groundwater, 

the creation of mine voids and entry openings, adverse aesthetic impacts, and changes in land 

use.

In addition, active and abandoned mines can also result in injury and loss of human life. This 

can occur in active mines where workers are injured or killed by mine collapse, entrapment, 

poisonous gases, inundation, explosions, fires, equipment malfunction, and improper ventilation. 

Injuries and death, such as All-Terrain Vehicle (ATV) accidents, falling, and drowning, can also 

occur in abandoned mines.

Recently, Pennsylvania, has seen an increase in quarry trespassing due to social media posts 

on sites like Instagram and YouTube (The Morning Call, 2015). Local officials warn that quarries 

contain sharp and unpredictable edges, discarded machinery under water, strong currents, and 

extreme changes in water temperature just below in the surface. In addition to injuries and 

arrests, deaths from falls and drowning have also resulted from quarry trespassing. The U.S.
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Department of Labor reported that 20 people drowned in a quarry in Pennsylvania between the 

years 1999 to 2013. Between 2014 to 2016, the PA DEP reported four people died while 

trespassing at a quarry (PA DEP, 2018). In April 2018, police in Berks County reported that a 

woman died from falling more than 300 feet off a quarry ledge.

The mineral-waste disposal from coal mining also is a hazard. Past disposal practices have 

dotted Pennsylvania’s landscape with unsightly refuse piles. Many of the refuse piles contain 

combustible materials that cause long-term air-quality problems if ignited. Burning refuse piles 

have also been linked to major underground coal fires, such as those at Centralia and 

Shamokin in the Anthracite region of Pennsylvania.

Slurry ponds and tailings dams are also potentially dangerous (Figure 4.3.21-3). Mineral 

byproducts from coal mining are pumped to slurry or tailings dams for removal by 

sedimentation. If the dams or structures supporting the slurry ponds fail, they pose hazards 

similar to dam failure (see Appendix I - Dam Failure Profile).

Reject wastes from coal mining that contain sulfide minerals can also degrade groundwater and 

surface water. Coal refuse piles have historically been prolific sources of acid mine drainage 

which has impaired many streams in Pennsylvania.

Pennsylvania has a long history of mining and there have been numerous mining accidents. 

The worst-case scenario event in Pennsylvania mining history occurred in 1962 in Centralia, 

Pennsylvania when an underground fire began in the coal mines underneath the town and 

continues to burn today. The federal government offered buyouts of homes of residents so they 

could relocate from the Centralia, resulting in a cost of over $40 million. In 1992, Pennsylvania 

claimed eminent domain on all properties in the town and condemned all the buildings. In 1981
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the town had over 1,000 residents, but as of 2016, only five people still reside in the borough 

(U.S. Census, 2016).

In Somerset County, the Quecreek Mine accident nearly became Pennsylvania’s worst case 

scenario when 7 million tons of water flooded into the mine. The accident was the result of a 

breach in the wall between Quecreek Mine and an abandoned, flooded adjacent mine. Nine 

miners were trapped for 77 hours; however the accident ended with the safe rescue of all the 

trapped workers (Pittsburgh Post-Gazette, 2002).

One of the worst mining accidents in the United States since 1950 occurred in nearby West 

Virginia. On April 5, 2010 twenty-nine miners were killed at the Upper Big Branch Mine by an 

explosion.

4.3.21.3. Past Occurrence
Although state and federal (U.S. Department of Labor, EPA, and the Office of Surface Mining 

and Reclamation) laws require occupational health, safety, and environmental protection in all 

mining activities, mining accidents still occur. The U.S. Department of Labor Mine Safety and 

Health Administration (MSHA) tracks mining accidents and injuries. Since 2011, there have 

been seven deaths in Pennsylvania resulting from surface and underground coal mining 

activities (MSHA, 2018). Although there have been many mining accidents in Pennsylvania’s 

early mining history of the 1800’s, there is no comprehensive database that tracks the data. 

Beyond operator accidents, there can be incidents that are a result of falls, drowning, 

electrocution, and ATV crashes.

The DEP Bureau of Mine Safety is required by law to investigate all fatal and serious accidents 

that occur at underground Commonwealth mines. According to the Bureau, there have been 

four major mine emergencies in Pennsylvania coal mines. They define a mine emergency as a 

serious situation or occurrence that happens unexpectedly and demands immediate action or a 

condition of urgent need for action or assistance such as a state of emergency. Two of these 

were mine fires and two were inundations (PA DEP, 2010).

4.3.21.4. Future Occurrence
It is difficult to forecast the severity and frequency of coal mining accidents and environmental 

damage in Pennsylvania. Although throughout time, the government has strengthened mining 

and reclamation operation and environmental regulations, permitting, and inspection criteria, 

this has not prevented mining accidents and environmental damage from occurring.

Surface subsidence resulting from underground mining continues to be a major concern of 

those impacted by the mining industry (see Section 4.3.13). Despite the use of deep mine roof- 

support methods, some subsidence will eventually occur.

It is likely that Pennsylvania will continue to modify its laws to reflect additional environmental 

awareness. Stricter controls on reclamation, perhaps specifically addressing the disposal of 

mining residuals, are likely. State and federal laws and programs have historically placed an 

emphasis on environmental preservation and reclamation. As in the past, it seems likely that 

Pennsylvania will be at the forefront of these programs and future occurrence will decrease.
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However, until then a 100 percent annual probability is anticipated for coal mining hazards as 

incidents occur annually in the Commonwealth.

4.3.21.5. Environmental Impacts
The environmental impacts of coal mining are many. Mining activities and acid mine drainage 

can contaminate surface and groundwater, create acid mine drainage, cause changes in water 

temperature and damage to streams, lakes, ponds, estuaries, and wetland ecosystems. Mine 

explosions or burning refuse piles can cause air quality problems. Although mine reclamation is 

required for much surface mining activity, there is still a loss of quality in landscape, damage to 

vegetation, and degradation of habitat.

Additionally, jurisdictions where longwall mining has taken place face added risks to domestic 

water wells. Longwall mines involve the extraction of entire coal seams leaving caverns of up to 

five feet tall that are left to planned subsidence. However, this earth movement can disrupt 

aquifers and reduce or eliminate water sources.

4 3.21.6. State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to 

environmental hazards related to coal mining activities, all structures located within 1.5 miles the 

active or abandoned coal mile shown in Table 4.3.21-3. The area impacted by a coal mine 

incident will depend on the coal mine and atmospheric conditions. For this assessment, 

however, 1.5 miles was selected as a representative distance within which death, injury, or 

significant property damage could occur. In addition, the damage to a given facility will depend 

on many different facility characteristics, including use, function, construction type, and age. The 

results of this assessment represent the potential impacts to state assets based on location, but 

do not account for these other factors.

Of the 4,460 geolocated state facilities, 1,026, or 23 percent, are located within 1.5 miles of an 

active or abandoned coal mine. These facilities have a combined replacement value of more 

than $547 million, or approximately 14 percent of the known value of geolocated state facilities.

Table 4.3.21-3 Vulnerability of state facilities to environmental hazards related to coal mining.

# OF % OF ALL

DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Attorney General 3 33%

Department of Agriculture 1 6%

Department of Banking and Securities 0 0%

Department of Community and Economic 2 50%

Department of Conservation and Natural Resources 0 0%

Department of Corrections 209 30%

Department of Education 0 0%

Department of Environmental Protections 7 54%

Department of General Services 2 2%

Department of Health 10 21%
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Table 4.3.21-3 Vulnerability of state facilities to environmental hazards related to coal mining.

# OF % OF ALL

DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Department of Labor and Industry 17 25%

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 14 14%

Department of Revenue 1 10%

Department of Transportation 441 26%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 0 0%

Executive Offices 0 0%

Fish and Boat Commission 3 2%

Governor's Office 0 0%

Historical and Museum Commission 3 10%

Insurance Department 0 0%

Liquor Control Board 123 23%

Public School Employees' Retirement System 2 33%

State Civil Service Commission 0 0%

State Department 0 0%

State Employees' Retirement System 1 25%

State Police 8 22%

State System of Higher Education 177 21%

Thaddeus Stevens College of Technology 0 0%

Treasury 1 50%

Total 1,026 23%

Of the 14,011 geolocated critical facilities, 3,334, or 24 percent are located in high 

environmental hazards related to coal mining activities (Table 4.3.21-4). These facilities have a 

combined replacement value of approximately $45.3 million, or 23 percent of the known 

replacement value of geolocated critical facilities.

Table 4.3.21-4 Vulnerability of critical facilities to environmental hazards related to coal mining.

TYPE # OF VULNERABLE STRUCTURES

% OF TOTAL

STRUCTURES BY

TYPE

Agricultural 58 21%
Banking 0 0%
Commercial 0 0%
Communication 147 24%
Dam 651 19%
Education (colleges and 
universities) 25 16%
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Table 4.3.21-4 Vulnerability of critical facilities to environmental hazards related to coal mining.

TYPE # OF VULNERABLE STRUCTURES

% OF TOTAL

STRUCTURES BY

TYPE

Education (public schools) 614 19%
Emergency Operation Center 14 20%
Energy 13 24%
Fire Station 845 31%
Government 1 4%
Hospital 81 24%
National Monument or Icon 1 17%
Nuclear 1 20%
Police Station 346 28%
Transportation 11 15%
Water 536 30%
Total 3,344 24%

4.3.21.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to environmental hazards related to coal 

mining activities, all census blocks with centers located within 1.5 miles of an active or 

abandoned coal mine were identified. The population, building counts, and building value of all 

vulnerable census blocks were then aggregated to the county scale (Table 4.3.21-5). The 

counties with the highest percentage of exposed building value are Clarion, Clearfield, and 

Schuylkill counties. For each of these counties, more than three quarters of the total building 

value is vulnerable to environmental hazards related to coal mining activities. The counties with 

the most people exposed to this hazard, in contrast, are Allegheny, Westmoreland, and Luzerne 

counties.

Table 4.3.21-5 Vulnerability of people and buildings to environmental hazards related to coal mining.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE OF

EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT 

OF TOTAL

COUNTY

BUILDING

VALUE

Adams 0 0 $0 0%

Allegheny 556,789 238,286 $69,263,952 43%

Armstrong 45,198 20,878 $4,158,524 63%

Beaver 56,496 24,595 $6,744,254 35%

Bedford 3,036 1,528 $268,803 6%

Berks 8,538 3,381 $975,157 8%

Blair 3,171 1,318 $244,382 2%

Bradford 1,377 700 . $132,165 2%

Bucks 0 0 $0 - -i 0%

Butler 76,203 31,575 $7,612,191 36%
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Table 4.3.21-5 Vulnerability of people and buildings to environmental hazards related to coal mining.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE OF

EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT

OF TOTAL 

COUNTY

BUILDING

VALUE

Cambria 105,706 47,325 $11,670,424 73%

Cameron 72 169 $27,544 3%

Carbon 15,891 7,862 $1,616,918 22%

Centre 9,758 5,047 $1,332,335 8%

Chester 2,759 936 $408,442 1%

Clarion 38,197 18,068 $3,908,393 94%

Clearfield 72,895 33,645 $6,531,569 85%

Clinton 962 903 $148,646 4%

Columbia 1,194 632 $132,140 2%

Crawford 468 159 $24,290 0%

Cumberland 0 0 $0 0%

Dauphin 6,537 3,012 $603,679 2%

Delaware 0 0 $0 0%

Elk 14,513 7,691 $1,604,177 39%

Erie 0 0 $0 0%

Fayette 99,651 43,585 $8,492,111 68%

Forest 76 129 $14,431 1%

Franklin 0 0 $0 0%

Fulton 68 34 $4,871 0%

Greene 25,676 10,471 $2,306,782 68%

Huntingdon 2,361 1,298 $177,769 4%
Indiana 50,027 22,629 $4,372,120 53%

Jefferson 34,247 15,841 $3,233,556 71%

Juniata 830 318 $47,418 2%

Lackawanna 156,542 61,673 $18,354,133 72%
Lancaster 0 0 $0 0%

Lawrence 56,923 25,728 $5,538,027 60%
Lebanon 0 0 $0 0%
Lehigh 0 0 $0 0%
Luzerne 222,759 96,421 $25,131,191 71%
Lycoming 209 131 $19,174 0%
McKean 828 727 $108,839 2%
Mercer 21,616 8,426 $2,219,312 17%
Mifflin 0 0 $0 0%
Monroe 0 0 $0 0%
Montgomery 25,110 9,381 $3,960,909 3%
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Table 4.3.21-5 Vulnerability of people and buildings to environmental hazards related to coal mining.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE OF

EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT

OF TOTAL

COUNTY

BUILDING

VALUE

Montour 0 0 $0 0%

Northampton 0 0 $0 0%

Northumberland 36,066 17,460 $3,404,450 36%

Perry 0 0 $0 0%

Philadelphia 0 0 $0 0%

Pike 0 0 $0 0%

Potter 82 58 $7,500 0%

Schuylkill 112,613 51,803 $11,855,146 76%

Somerset 61,404 27,508 $5,634,759 72%

Sullivan 687 551 $82,175 8%

Susquehanna 2,276 981 $212,822 5%

Tioga 2,856 1,777 $300,532 7%

Union 149 91 $11,664 0%

Venango 8,384 4,467 $832,693 15%

Warren 170 122 $16,385 0%

Washington 112,497 51,029 $13,084,911 55%

Wayne 764 373 $61,232 1%

Westmoreland 247,248 109,905 $28,087,686 68%

Wyoming 0 0 $0 0%

York 1,624 735 $190,539 0%

Total 2,303,503 1,011,362 $255,171,122 17%
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4.3.22. Environmental Hazard - Conventional Oil and Gas Wells
4.3.22.1. Location and Extent
There are approximately 130,000 conventional oil and gas wells drilled in Pennsylvania 

(PASDA, 2018). Conventional wells are defined as traditional vertical wells. There are active 

and abandoned oil and gas wells exist in 55 of Pennsylvania’s 67 counties with the majority of 

activity occurring western portion of the Commonwealth as shown in Figure 4.3.22-1. 

Pennsylvania also has unconventional oil and gas wells, which are typically horizontally drilled 

wells commonly associated with the Marcellos Shale, a natural gas formed from fracking. See 

Section 4.3.23 for more detail.

Data on conventional oil and gas wells obtained from Pennsylvania Spatial Data Access 

(PASDA), provided in Table 4.3.22-1 below, shows that over 40 percent of existing oil and gas 

wells are located in only four counties—McKean, Warren, Indiana, and Venango. These four 

counties have more than 9,000 wells each within their political boundaries totaling over 55,000 

oil and gas wells combined.

Private water supplies such as domestic drinking water wells in the vicinity of oil and gas wells 

are at risk of contamination from brine and other pollutants including methane which can pose a 

fire hazard. Private drinking water is largely unregulated and therefore the existing data is 

largely incomplete and/or inaccurate. Some information is submitted to the Pennsylvania 

Topographic and Geologic Survey by water well drillers via the PaGWIS system, but this data is 

voluntarily reported.
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Figure 4.3.22-1 Conventional Oil and Gas Well Locations in Pennsylvania (PA DEP, 2018).
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Table 4.3.22-1 Number of conventional oil and gas wells by county throughout Pennsylvania (PASDA, 2018)

COUNTY
ABANDONED 
OIL AND GAS 

WELLS

ACTIVE OIL 
AND GAS 
WELLS

DEP
ABANDONE

D LIST

PLUGGED OIL AND 
GAS WELLS

PLUGGED 
OG WELL

INACTIVE 
OIL AND 

GAS WELLS

TOTAL OIL 
AND GAS 
WELLS

Adams 0 0 0 0 0 0 0
Allegheny 91 1,145 55 127 485 3 1,906
Armstrong 95 8,540 51 34 744 25 9,489
Beaver 26 152 3 28 66 0 275
Bedford 4 36 0 0 43 0 83
Berks 0 0 0 0 0 0 0
Blair 1 0 0 0 9 0 10
Bradford 9 16 3 1 46 5 80
Bucks 0 0 0 0 1 0 1
Butler 155 1,316 119 62 461 3 2,116
Cambria 6 619 2 0 125 14 766
Cameron 64 54 0 10 64 2 194
Carbon 0 0 0 0 2 0 2
Centre 8 739 0 0 139 10 896
Chester 0 0 0 0 0 0 0
Clarion 32 3,601 56 16 642 19 4,366
Clearfield 32 4,150 1 2 513 16 4,714
Clinton 95 508 36 47 222 3 911
Columbia 1 0 0 0 0 0 1
Crawford 26 3,086 32 72 795 8 4,019
Cumberland 0 0 0 0 0 0 0
Dauphin 0 0 0 0 0 0 0
Delaware 0 0 0 0 0 0 0
Elk 14 2,676 22 126 1,295 7 4,140
Erie 187 2,815 102 33 737 5 3,879
Fayette 18 3,081 4 14 324 7 3,448
Forest 79 4,620 84 94 689 96 5,662

Pennsylvania 2018 State Hazard Mitigation Plan 404



4 Risk Assessment

Table 4.3.22-1 Number of conventional oil and gas wells by county throughout Pennsylvania (PASDA, 2018)

COUNTY
ABANDONED 
OIL AND GAS 

WELLS

ACTIVE OIL 
AND GAS 
WELLS

DEP
ABANDONE

D LIST

PLUGGED OIL AND 
GAS WELLS

PLUGGED 
OG WELL

INACTIVE 
OIL AND 

GAS WELLS

TOTAL OIL 
AND GAS 
WELLS

Franklin 1 1 0 0 0 0 2
Fulton 0 0 0 0 5 0 5
Greene 299 2.205 47 15 1,765 20 4,351
Huntingdon 0 2 0 0 2 0 4
Indiana 351 11,372 18 13 878 33 12,665
Jefferson 159 5,197 25 37 791 31 6,240
Juniata 2 0 0 0 2 0 4
Lackawanna 3 3 0 0 7 0 13
Lancaster 0 0 0 0 0 0 0
Lawrence 4 174 8 2 49 1 238
Lebanon 0 0 0 0 0 0 0
Lehigh 0 0 0 0 0 0 0
Luzerne 3 1 0 0 7 0 11
Lycoming 8 13 4 0 32 3 60
McKean 254 10,016 289 1,012 6,758 56 18,385
Mercer 5 3,227 22 3 314 1 3,572
Mifflin 0 0 0 0 2 0 2
Monroe 0 0 0 0 1 0 1
Montgomery 0 0 0 0 1 0 1
Montour 0 0 0 0 0 0 0
Northampton 0 0 0 0 0 0 0
Northumberland 2 0 0 0 2 0 4
Perry 1 0 0 0 0 0 1
Philadelphia 0 0 0 0 0 0 o
Pike 1 2 0 0 1 0 4
Potter 195 1,184 44 61 508 17 2,009
Schuylkill 0 2 0 0 0 0 2
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Table 4.3.22-1 Number of conventional oil and gas wells by county throughout Pennsylvania (PASDA, 2018)

COUNTY
ABANDONED 
OIL AND GAS 

WELLS

ACTIVE OIL 
AND GAS 
WELLS

DEP
ABANDONE

D LIST

PLUGGED OIL AND 
GAS WELLS

PLUGGED 
OG WELL

INACTIVE 
OIL AND 

GAS WELLS

TOTAL OIL 
AND GAS 
WELLS

Snyder 2 0 0 0 1 0 3
Somerset 10 76 0 0 125 6 217
Sullivan 2 0 0 0 3 0 5
Susquehanna 0 6 0 0 7 0 13
Tioga 98 106 17 66 92 4 383
Union 2 0 0 0 0 0 2
Venango 295 6,123 926 946 2,178 45 10,513
Warren 98 11,541 309 328 1,732 1 14,009
Washington 135 1,949 71 90 1,193 10 3,448
Wayne 1 2 0 0 7 0 10
Westmoreland 89 5,823 18 49 708 41 6,728
Wyoming 7 2 0 0 7 0 16
York 2 1 0 0 1 0 4
Total 2,972 96,182 2,368 3,288 24,581 492 129,883
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4.3.22 2 Range of Magnitude
As is the case with all-natural resource extraction, a variety of potential hazards exist with oil 

and gas extraction. Abandoned oil and gas wells that are not properly plugged can contaminate 

groundwater and consequently domestic drinking water wells. Surface waters and soil are 

sometimes polluted by brine, a salty wastewater product of oil and gas well drilling, and from oil 

spills occurring at the drilling site or from a pipeline breach. This can spoil public drinking water 

supplies and be particularly detrimental to vegetation and aquatic animals. Additional 

information on incidents involving oil and gas transmission and distribution by pipeline is 

available in Section 4.3.33 Utility Interruption.

Methane can leak into domestic drinking wells and pose fire and explosion hazards. In addition, 

natural gas well fires can occur when natural gas is ignited at the well site. Often, these fires 

erupt during drilling when a spark from machinery or equipment ignites the gas. The initial 

explosion and resulting flames have the potential to seriously injure or kill individuals in the 

immediate area. These fires are often difficult to extinguish due to the intensity of the flame and 

the abundant fuel source. When methane gas from unplugged gas wells seeps into 

underground coal mines, miners are at risk of asphyxiation and are subject to impacts of 

explosion.

Figure 4.3.22-2 Photos of natural gas well fires. Left Hopewell Township, Washington County, Pennsylvania. 
(Pittsburgh Post Gazette, June 17, 2010). Right: Dunkard Township, Greene County, Pennsylvania (WPXI, 
February 12,2014) 

4.3.22.3. Past Occurrence
Pennsylvania has a long history of oil and gas well drilling. Though relatively infrequent, many 

accidents and incidents have occurred related to the extraction of these natural resources. For 

example, in January 1988, an oil spill occurred when a four-million-gallon oil storage tank split in 

Floreffe, Pennsylvania. This occurred Allegheny County, approximately 20 miles from 

Pittsburgh. The tank, owned by Ashland Oil Company, leaked oil into an adjacent parking lot. 

Eventually, the contents flowed into the Monongahela River, which led to the Ohio River. The 

Environment Protection Agency (EPA) reported the spill affected approximately contaminated 

drinking water for three million people in three states and their river ecosystems, killed wildlife,
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and damaged property and businesses (ERA, 2017). However, no comprehensive list of oil and 

gas related incidents exist for the Commonwealth, but conventional oil and gas well incidents 

are more common northwestern Pennsylvania counties. The hazards associated with each 

incident vary widely and encompass damages including serious injury, explosion, fire and water 

contamination.

4 3.22.4 Future Occurrence
It is difficult to predict when and where environmental hazards will arise as they are often related 

to equipment failure and human error. Adequate monitoring through the Department of 

Environment Protection (DEP) will reduce the likelihood of potential impacts to the community 

and the environment. Risk associated with conventional oil and gas drilling is expected to 

remain moderate, with some of the highest risk emerging from very old conventional wells that 

are not properly mapped or whose caps and protective features have begun to deteriorate.

4.3.22.5. Environmental Impacts
Though injury and death have resulted from oil and gas well drilling and extraction, the majority 

of impacts from this human-made hazard are environmental in nature. Wells that are improperly 

drilled or plugged can contaminate groundwater resulting in water well contamination or 

eventually surface water contamination. Drilling additives stored on site can leak and 

contaminated soil, surface water and groundwater. Oil leaks at the well site from oil pipelines 

contaminate soil and surface water damage aquatic life and ecosystems.

4.3.22.6 State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to 

conventional oil and gas wells, high risk areas were defined as areas within 1000 yards of 

active, inactive, or unplugged wells. The area impacted by a conventional oil and gas well 

incident will depend on the well, spillage, and atmospheric conditions. For this assessment, 

however, 1000 yards was selected as a representative distance within which death, injury, or 

significant property damage could occur. In addition, the damage to a given facility will depend 

on many different facility characteristics, including use, function, construction type, and age. The 

results of this assessment represent the potential impacts to state assets based on location, but 

do not account for these other factors.

Of the 4,460 geolocated state facilities, 766, or 17 percent, are located within 1000 yards of a 

conventional well (Table 4.3.22-2). These facilities have a combined replacement value of more 

than $358 million, or approximately nine percent of the known value of geolocated state 

facilities.

Table 4.3.22-2 Vulnerability of state facilities to conventional oil and gas wells

# OF % OF ALL

DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Attorney General 1 11%

Department of Banking and Securities 0 0%

State Civil Service Commission 0 0%
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Table 4.3.22-2 Vulnerability of state facilities to conventional oil and gas wells

# OF % OF ALL

DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Department of Community and Economic
Development

1 25%

Department of Agriculture 2 13%

Department of Conservation and Natural Resources 0 0%

Department of Corrections 132 19%

Department of Education 0 0%

Department of Environmental Protections 2 15%

Department of General Services 0 0%

Department of Health 13 27%

Department of Labor and Industry 7 10%

Department of Military and Veterans Affairs 0%

Department of Public Welfare 16 16%

Department of Revenue 1 10%

Department of Transportation 314 19%

Drug and Alcohol Programs 0 0%

Executive Offices 1 50%

Fish and Boat Commission 19 12%

Governor's Office 0 0%

Insurance Department 0 0%

Liguor Control Board 82 15%

Emergency Management Agency 1 13%

Historical and Museum Commission 9 30%

State Police 10 28%

Public School Employees' Retirement System 1 17%

State Department 0 0%

State Employees' Retirement System 0 0%

Thaddeus Stevens College of Technology 0 0%

Treasury 0 0%

State System of Higher Education 154 18%

Total 766 17%

There are 2,315 vulnerable critical facility structures in a high-risk area (Table 4.3.22-3). Of the 

Commonwealth’s total number of structures, 20 percent of the buildings are vulnerable to risks 

associating with coal mines, resulting in $38,421,657,928 in replacement value.
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Table 4.3.22-3 Vulnerability of critical facilities to conventional oil and gas wells

TYPE
NUMBER OF VULNERABLE

STRUCTURES

PERCENT OF TOTAL

STRUCTURES BY

TYPE

Agricultural 27 10%
Banking 0 0%
Commercial 1 4%
Communication 131 21%
Dam 420 12%
Education (colleges and 

universities)
17 11%

Education (public schools) 495 16%
Emergency Operation Center 11 16%
Energy 9 16%
Fire Station 519 19%
Government 0 0%
Hospital 52 15%
National Monuments or Icons 0 0%
Nuclear 0 0%
Police Station 210 17%
Transportation 7 9%
Water 416 23%
Total 2,315 17%

4.3.22 7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to conventional oil and gas well incidents, all 

census blocks with centroid within with centroid within high risk areas were identified in Table

4.3.22-4. The population, building counts, and building value of all vulnerable census blocks 

were then aggregated to the county scale. The counties most affected by this hazard are 

Allegheny, Erie, West Moreland, and Washington.

Table 4.3.22-4 Vulnerability of people and buildings to conventional oil and gas wells

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED BUILDINGS, 

THOUSAND $

PERCENT OF 
TOTAL COUNTY 

BUILDING VALUE

Adams 0 0 $0 0%

Allegheny 403,291 167,399 $50,111,204 31%

Armstrong 64,063 29,553 $6,074,230 92%

Beaver 15,069 6,290 $1,612,292 8%

Bedford 439 246 $33,922 1%

Berks 0 0 $0 0%

Blair 759 299 $79,126 1%

Bradford 636 343 $45,516 1%

Bucks 0 0 $0 0%

Butler 63,592 26,910 $7,590,178 35%
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Table 4.3.22-4 Vulnerability of people and buildings to conventional oil and gas wells

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED BUILDINGS, 

THOUSAND $

PERCENT OF 
TOTAL COUNTY 
BUILDING VALUE

Cambria 15,371 5,980 $1,279,625 8%

Cameron 224 416 $59,961 7%

Carbon 0 0 $0 0%

Centre 1,299 1,048 $201,187 1%

Chester 0 0 $0 0%

Clarion 31,933 15,465 $3,128,164 75%

Clearfield 26,463 13,138 $2,519,120 33%

Clinton 1,155 1,483 $217,746 6%

Columbia 150 78 $14,761 0%

Crawford 52,798 24,508 $5,115,757 54%

Cumberland 0 0 $0 0%

Dauphin 0 0 $0 0%

Delaware 0 0 $0 0%

Elk 11,136 5,904 $1,459,467 35%

Erie 257,035 98,972 $28,011,488 92%

Fayette 61,859 26,790 $4,885,207 39%

Forest 2,485 3,834 $563,576 43%

Franklin 37 16 $2,726 0%

Fulton 8 6 $800 0%

Greene 35,051 14,739 $3,111,531 91%

Huntingdon 77 29 $5,040 0%

Indiana 84,475 34,415 $7,901,262 96%

Jefferson 33,880 16,912 $3,298,198 72%

Juniata 41 26 $3,400 0%

Lackawanna 511 222 $49,119 0%

Lancaster 0 0 $0 0%

Lawrence 9,103 3,390 $953,324 7%

Lebanon 712 278 $50,244 0%

Lehigh 1,629 793 $156,160 1%

Luzerne 0 0 $0 0%

Lycoming 1,629 793 $156,160 1%

McKean 32.344 15,115 $3,500,989 75%

Mercer 94,976 42,108 $10,846,751 83%

Mifflin 0 0 $0 0%

Monroe 0 0 $0 0%

Montgomery 0 0 $0 0%

Montour 0 0 $0 0%

Northampton 378 186 $44,681 0%
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Table 4.3.22-4 Vulnerability of people and buildings to conventional oil and gas wells

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED BUILDINGS, 

THOUSAND $

PERCENT OF 
TOTAL COUNTY 

BUILDING VALUE

Northumberland 378 186 $44,681 0%

Perry 123 49 $13,270 0%

Philadelphia 0 0 $0 0%

Pike 1,137 455 $109,143 1%

Potter 6,501 4,134 $695,151 29%

Schuylkill 58 27 $4,246 0%

Snyder 118 47 $6,483 0%

Somerset 4,696 2,819 $529,142 7%

Sullivan 41 39 $5,348 1%

Susquehanna 416 253 $56,224 1%

Tioga 6,333 3,137 $600,124 15%

Union 206 72 $12,280 0%

Venango 39,036 19,093 $4,007,437 70%

Warren 37,030 19,121 $4,140,071 87%

Washington 136,899 59,251 $15,219,526 64%

Wayne 92 73 $10,046 0%

Westmoreland 225,397 100,087 $25,355,777 62%

Wyoming 157 79 $11,518 0%

York 943 374 $76,899 0%
Total

i
1,762,162 766,001 $193,779,437 13%
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4.3.23. Environmental Hazard - Gas and Liquid Pipeline
4.3.23.1. Location and Extent
Pipelines are a vital component of the nation’s infrastructure that transport two of the materials 

most essential to daily life - water and energy products. This profile addresses the risks posed 

by the gas and liquid pipeline systems that move energy products in Pennsylvania. These 

pipeline systems cross both rural and densely populated areas, and range in length from a few 

thousand feet to hundreds of miles. Pipeline systems are defined by federal regulations as all 

parts of a pipeline facility through which a hazardous liquid or gas moves, including piping, 

valves, pumps or compressors, metering and delivery stations, and storage and breakout tanks. 

Although pipelines are typically located underground, they may also be located aboveground 

when dictated by operational considerations (such as connections to pump and compressor 

stations) or environmental conditions (such as geological characteristics) (FEMA, 2015).

Natural gas pipelines are the most common type of pipeline in the United States, and serve to 

transport natural gas from the point of production to the point of use. Three major types of 

pipelines move natural gas: gathering lines, transmission lines, and distribution lines. Gathering 

lines are the pipelines that move natural gas from the production well to a processing facility. 

Gas transmission lines are the large pipelines (6 to 48 inches in diameter) that move natural gas 

from the processing facility to local distribution networks. Gas transmission lines are designed to 

transport natural gas long distances at high pressures (often 200 - 1,500 psi). There are 

approximately 300,000 miles of gas transmission pipelines in the United States. Gas distribution 

lines are the smaller gas mains and service lines (1/2 to 2 inches in diameter) that move natural 

gas from the transmission network directly to homes and businesses. Gas distribution pipelines 

are designed to transport natural gas shorter distances at relatively low pressures. There are 

approximately 2.2 million miles of gas distribution lines in the United States (PHMSA, 2018).

Liquid petroleum pipelines are the second most common type of pipeline in the United States, 

and serve to transport crude oil, refined product, and highly volatile liquids (HVLs) to local 

distribution networks. For crude oil and its refined products, there are three major types of 

pipelines that move the product from producing areas to local distribution networks: gathering 

lines, transmission lines, and refined product lines. Gathering lines are the smaller pipelines (2 

to 8 inches in diameter) that gather crude oil from production wells. Crude oil transmission lines 

are the larger, cross-country pipelines (8 to 48 inches in diameter) that move crude oil from 

producing areas to refineries. There are approximately 72,000 miles of crude oil transmission 

pipelines in the United States. Refined product lines are the small to large lines (8 to 42 inches 

in diameter) that deliver refined petroleum products to storage terminals. There are 

approximately 63,000 miles of refined products pipelines in the United States (Pipelines 101, 

2018). Tanker trucks take the refined petroleum products the last few miles from the storage 

terminals to gas stations and homes.

Highly volatile liquids (HVLs) are products that are liquid when stored at a certain temperature 

or pressure, but quickly vaporize when released into the atmosphere. HVLs include natural gas 

liquids (NGLs), ethylene, propylene, and anhydrous ammonia. There are approximately 69,000 

miles of HVL pipelines in the United States. These pipelines are becoming increasingly common 

as NGL production grows. NGLs are liquids produced at both natural gas processing plants and
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oil refineries that have many uses spanning nearly all sectors of the economy. As the use of 

hydraulic fracturing to extract natural gas from shale gas formations expands, the production of 

NGLs is growing.

Pipeline failures are low-probability, potentially high-consequence events. Although gas and 

liquid pipeline failures are infrequent, the hazardous and inflammable materials released by 

these events can pose a significant threat to public safety and the built and natural environment. 

Explosions associated with pipeline failures, for example, can cause severe injury to nearby 

residents and destroy homes and other property. Corrosion is a major cause of pipeline failure, 

and is often associated with pipeline age (FEMA, 2015). Besides corrosion, pipeline failures can 

be caused by external impacts from farm or construction machinery, structural failures, 

mechanical defects, and natural hazards. Land development tends to increase the likelihood of 

external impacts and pipeline failure. Land development without appropriate planning can also 

impede access to pipelines for operation and maintenance or emergency response.

According to the U.S. Department of Transportation’s Pipeline and Hazardous Materials Safety 

Administration (PHMSA), in 2016 Pennsylvania had 87,931 miles of natural gas pipelines and 

3,113 miles of liquid petroleum pipelines. The state’s natural gas pipelines include 803 miles of 

gas gathering lines, 10,056 miles of gas transmission lines, and 77,072 miles of gas distribution 

lines. The state’s liquid petroleum pipelines include 23 miles of crude oil pipeline, 1,942 miles of 

refined petroleum product pipeline, and 1,148 miles of HVL pipeline (PHMSA, 2018). Figure

4.3.23-2 and Figure 4.3.23-3 show the mix of pipeline types in Pennsylvania and in the United 

States. The state mix is similar to the national mix, with a smaller share of crude oil pipelines 

(too small to be visible in the figure) and a larger share of gas distribution lines.
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Figure 4.3.23-2 Pennsylvania Pipeline Mileage Percentage by Type (PHMSA, 2016).
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Figure 4.3.23-3 U.S. Pipeline Mileage Percentage by Type (PHMSA, 2016).

Two agencies that provide information on the location and extent of pipelines within 

Pennsylvania are the U.S. Energy Information Administration (EIA) and the U.S. Department of 

Transportation’s Pipeline and Hazardous Materials Safety Administration (PHMSA). Figure

4.3.23-4 shows the location of major pipelines in Pennsylvania as compiled by the EIA. The EIA 

defines major pipelines as interstate trunk lines and selected intrastate lines (as well as 

gathering lines for natural gas), and assembles pipeline data from the Federal Energy 

Regulatory Commission, industry sources, and other publicly available sources. The network of 

natural gas pipelines is particularly dense in the northwestern part of the state.

Table 4.3.23-1 shows the pipeline mileage per county as distributed by PHMSA. While the state 

totals provided above include all pipelines in the PHMSA database, the county summary 

provided below includes only those pipelines categorized as active as of February 20, 2018. 

Excluding permanently abandoned pipelines results in a slightly lower total mileage. Among 

Pennsylvania counties, Greene and Washington counties have the highest mileage of natural 

gas transmission pipelines, and Washington, Chester, and Berks counties have the highest 

mileage of liquid petroleum pipelines.
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Figure 4.3.23-4 Major Pipelines of Pennsylvania (EIA, 2018).
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Table 4.3.23-1 Pennsylvania Active Pipeline Mileage by County (PHMSA, 2018)

COUNTY

NATURAL GAS 
TRANSMISSION 

PIPELINES 
(MILES)

LIQUID PETROLEUM 
PIPELINES 

(MILES)

TOTAL GAS AND 
LIQUID PIPELINES 

(MILES)

Adams 148.5 0.0 148.5

Allegheny 284.3 151.0 435.2

Armstrong 209.1 0.0 209.1

Beaver 167.9 128.1 296.0

Bedford 111.1 0.0 111.1

Berks 156.5 219.5 375.9

Blair 66.5 75.1 141.5

Bradford 139.5 29.8 169.3

Bucks 243.3 47.5 290.8

Butler 96.6 20.2 116.7

Cambria 110.8 64.8 175.6

Cameron 68.9 17.8 86.7

Carbon 9.1 81.1 90.2

Centre 150.5 0.0 150.5

Chester 355.6 227.7 583.4

Clarion 98.5 0.0 98.5

Clearfield 158.3 35.2 193.5

Clinton 264.6 3.7 268.2

Columbia 35.2 0.0 35.2

Crawford 68.1 0.0 68.1

Cumberland 18.5 79.5 97.9

Dauphin 110.3 85.1 195.4

Delaware 82.7 213.8 296.5

Elk 208.4 3.3 211.7

Erie 141.8 0.0 141.8

Fayette 250.4 0.0 250.4

Forest 71.6 0.0 71.6

Franklin 197.4 0.0 197.4

Fulton 58.6 0.0 58.6

Greene 608.8 27.2 636.0

Huntingdon 91.4 73.3 164.7

Indiana 151.8 89.8 241.6

Jefferson 165.5 2.3 167.9

Juniata 50.4 13.0 63.4

Lackawanna 41.0 47.0 88.0

Lancaster 214.2 61.3 275.6
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Table 4,3.23-1 Pennsylvania Active Pipeline Mileage by County (PHMSA, 2018)

COUNTY

NATURAL GAS 
TRANSMISSION 

PIPELINES 
(MILES)

LIQUID PETROLEUM 
PIPELINES 

(MILES)

TOTAL GAS AND 
LIQUID PIPELINES 

(MILES)

Lawrence 160.7 8.0 168.6

Lebanon 86.9 76.5 163.4

Lehigh 10.9 120.0 131.0

Luzerne 197.1 121.1 318.2

Lycoming 265.4 35.1 300.5

McKean 252.9 0.0 252.9

Mercer 243.9 0.0 243.9

Mifflin 32.3 0.0 32.3

Monroe 108.1 0.0 108.1

Montgomery 224.4 78.2 302.6

Montour 9.9 3.0 12.8

Northampton 141.9 17.6 159.5

Northumberland 224 34.2 56.6

Perry 111.6 47.5 159.1

Philadelphia 9.0 70.8 79.8

Pike 77.2 0.0 77.2

Potter 495.8 25.7 521.5

Schuylkill 1.1 75.0 76.1

Snyder 0.0 0.0 0.0

Somerset 158.9 0.0 158.9

Sullivan 24.7 0.0 24.7

Susquehanna 132.8 82.0 214.7

Tioga 317.6 28.0 345.6

Union 0.0 0.0 0.0

Venango 111.3 0.0 111.3

Warren 140.0 20.8 160.8

Washington 512.4 256.0 768.4

Wayne 44.6 0.0 44.6

Westmoreland 435.8 144.7 580.5

Wyoming 20.1 27.2 47.3

York 180.0 20.9 200.9

Total 9,935.2 3,089.1 13,024.4

4.3.23.2 Range of Magnitude
Many factors determine the magnitude of the hazard posed by pipeline failures, including the 

chemicals released, the failure mode of the pipeline, the operating conditions of the pipeline at
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the time of the incident, and the characteristics of the surrounding area. Impacts to life and 

property can result from inhalation or ingestion of toxins, exposure to a fire or explosion, or 

exposure to contaminated soils or drinking water (FEMA, 2015). These impacts may include:

• Serious injuries or fatalities;

• Damage to buildings and infrastructure;

• Disruptions and closures to critical infrastructure and services, including transportation 

routes and emergency medical services;

• Residential, commercial, and industrial energy supply losses;

• Disruption of local businesses and regional economies; and

• Displacement of residential communities or businesses.

Understanding pipeline threats and hazards begins with understanding the physical and 

chemical properties of the products in the pipeline. Natural gas is a clean-burning fuel that 

consists mostly of methane (94 percent) and ethane (2 percent). Some relevant characteristics 

of natural gas are summarized below:

• Although natural gas is nontoxic, it can cause asphyxiation if released in an enclosed 

area.

• Natural gas is combustible and natural gas fires produce large amounts of radiant heat.

• If an ignition source exists, natural gas releases can result in a sudden fire or explosion 

near the point of release. Once the release ends, however, the hazard declines very 

quickly as the gas disperses.

• If natural gas migrates into a building and accumulates inside, the hazard can persist for 

longer.

Liquid petroleum pipelines can carry many different crude oil and refined petroleum products 

with widely varying physical and chemical properties. Many of these products can spread over 

land and water, flowing into valleys, ravines, and waterways. Relevant characteristics of some 

liquid petroleum products are summarized below:

• Most crude oils are heavier and less toxic than refined petroleum products, and do not 

penetrate porous surfaces such as soil and sand. Because these products do not 

evaporate and tend to adhere to surfaces, however, they remain in the environment 

longer than refined products. Oil spills may take weeks, months, or even years to clean 

up.

• Most refined petroleum products are highly fluid, spready quickly over land or water 

surfaces, and penetrate porous surfaces. These products are usually flammable, and 

their volatile components can burn the eyes and skin and irritate the nose, eyes, and 

mouth. Because these products have a high evaporation rate and generally do not 

adhere to surfaces, they are easier to clean up. Refined petroleum products also 

produce vapors that are heavier than air. These vapors will collect in low areas.

• Highly volatile liquids are lighter than air and will form a vapor cloud when released to 

the atmosphere.
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• Anhydrous ammonia is a highly volatile liquid that is particularly toxic and corrosive. It is 

typically transported under pressure as liquefied gas, and rapidly expands when 

released.

In some cases, natural hazard events can cause pipeline failures and/or complicate emergency 

response activities. When a pipeline failure occurs during a natural disaster, access to the 

pipeline may be restricted, waterlines for fire suppression may be compromised, and response 

personnel and resources may be limited. In addition, the potential threat of a pipeline failure can 

be amplified by natural hazard events that are accompanied by winds, thunderstorms, or floods. 

These conditions can spread contamination more quickly and exacerbate the threat to local 

water supplies, air quality, soil, and agriculture. In October of 2016, for example, water supplies 

in several towns in north-central Pennsylvania were threatened when flash floods and landslides 

caused a pipeline to rupture near Wallis Run Creek, spilling nearly 55,000 gallons of gasoline 

into the tributary of the West Branch Susquehanna River. Response officials reported that 

access to the site of the rupture was limited by the severe flooding, and Pennsylvania American 

Water suspended operations at their downstream drinking water plant as a precaution (State 

Impact, 2016). Other natural hazard events that can lead to pipeline failure include earthquakes, 

land subsidence, avalanches, lightning, fires, and severe winter storms (FEMA, 1997).

Several exacerbating or mitigating circumstances can affect the severity of a pipeline failure. 

Mitigating circumstances include precautionary measures taken in advance to reduce the 

impact of a release on the surrounding environment. After a release, primary and secondary 

containment or shielding by sheltering-in-place can help protect people and property. 

Exacerbating circumstances can include weather conditions, the micro-meteorological effects of 

buildings and terrain, and lack of code compliance or maintenance. Non-compliance with 

applicable codes (e.g. building or fire codes) and maintenance failures (e.g. fire protection and 

containment features) can substantially increase the damage to pipelines and surrounding 

buildings.

4.3.23.3. Past Occurrence
The U.S. Department of Transportation’s Pipeline and Hazardous Materials Safety 

Administration (PHMSA) is the federal agency charged with prescribing safety standards for 

transportation pipelines and pipeline facilities. PHMSA has collected pipeline incident reports in 

various formats since 1970, and has created a comprehensive database of all pipeline incident 

reports submitted from 1998 through 2017 (available at https://www.phmsa.dot.gov/data-and- 

statistics/pipeline/pipeline-incident-20-year-trends). This database includes a wealth of 

information on the causes and impacts of pipeline failures in the U.S. Table 4.3.23-2 presents a 

summary of significant pipeline incidents in Pennsylvania by pipeline type. Significant incidents 

are those that involve 1) Fatality or injury requiring in-patient hospitalization, 2) $50,000 or more 

in total costs, measured in 1984 dollars, 3) HVL releases of 5 or more barrels or other liquid 

releases of 50 or more barrels, and/or liquid releases resulting in an unintentional fire or 

explosion.

Pennsylvania 2018 State Hazard Mitigation Plan 421



4 Risk Assessment

Natural gas mains and service lines (the components of the gas distribution system) accounted 

for half the significant pipeline incidents reported to PHMSA between 1998 and 2017. Gas 

transmission and hazardous liquid pipelines, however, accounted for most of the cost.

Table 4.3.23-2 Significant Pipeline Incidents in Pennsylvania by Pipeline Type, 1998-2017 (PHMSA, 2018)

PIPELINE TYPE NUMBER FATALITIES INJURIES
TOTAL COST 

CURRENT YEAR

Gas Distribution 99 21 70

DOLLARS

$29,330,675

Gas Gathering 1 0 0 $414,088

Gas Transmission 44 0 4 $69,884,891

Hazardous Liquid 53 0 2 $59,391,165

Total 197 21 76 $159,020,819

Figure 4.3.23-5 and Figure 4.3.23-6 provide a year-by-year summary of the frequency and 

consequence of significant pipeline incidents for gas transmission pipelines and hazardous 

liquid pipelines. The figures show that significant incidents tend to occur every year, and that the 

associated costs vary widely. The five most costly incidents occurred in 1999, 2000, 2005,

2011, and 2016. The reported causes of these incidents included corrosion, material or welding 

failure, and temperature extremes (such as when cold weather causes frost heaves or frozen 

instrumentation lines).

Figure 4.3.23-5 Frequency of Significant Pipeline Incidents in Pennsylvania (PHMSA, 2018).

6
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Figure 4.3.23-6 Cost of Significant Pipeline Incidents in Pennsylvania (PHMSA, 2018).
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Major pipeline incidents in Pennsylvania are also captured in PEMA’s incident management 

system, PEMA-KC. An incident management system provides a centralized communication 

platform for state and local agencies engaged in incident response, allowing for more effective 

cross-agency and cross-jurisdictional collaboration. Incidents entered into the system typically 

involve responses from multiple organizations within a single jurisdiction; responses from 

organizations outside the jurisdiction in which the incident occurred; and/or significant public 

health, environmental, or economic effects with regional or national implications. For this plan 

update, PEMA-KC data for pipeline incidents were available from June 2014 to March 2018. 

During this time, PEMA-KC captured 21 major pipeline incidents in 14 counties. Many of these 

incidents occurred in the southwestern part of the state (Figure 4.3.23-7).
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Figure 4.3.23-7 Major pipeline incidents in Pennsylvania (PEMA, 2018).
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4.3.23.4. Future Occurrence
The future probability of high-impact pipeline failures will be shaped by the maintenance of 

existing pipeline systems, the construction of new pipeline systems, and the amount of new 

development that occurs near pipelines. According to the annual reports submitted to PHMSA, 

75 percent of Pennsylvania’s liquid petroleum pipelines were installed before 1970, and 56 

percent were installed before 1960. As the metal in these aging pipelines reacts with the 

environment, it can become corroded, causing a loss of pipe strength that can lead to leakage 

or rupture. Corrosion is one of the most prevalent causes of pipeline incidents, and was listed as 

the cause for 20 percent of significant pipeline incidents nationwide between 1998 and 2017, 

and 15 percent of pipeline incidents in Pennsylvania. Maintenance and repair, however, can 

reduce the risk of corrosion. Improved technologies have led to better prevention, monitoring, 

detection, and mitigation of external pipeline corrosion for older as well as newer pipelines 

(PHMSA, 2018).

The future occurrence of high impact pipeline failures will also be determined by the location 

and character of new pipeline construction. The development of the Marcellus Shale has made 

Pennsylvania the nation’s second largest natural gas-producing state, and is driving a new wave 

of pipeline construction (EIA, 2018). According to the Pennsylvania Department of 

Environmental Protection (DEP), the state can expect “unprecedented” growth in its natural gas 

pipeline system to transport natural gas and related byproducts from thousands of wells 

throughout the state (PA DEP, 2016).

Finally, land development near a pipeline right-of-way can bring people in close proximity to 

pipeline hazards. Figure 4.3.23-8 provides an example of new development surrounding an 

existing pipeline. Land development adjacent to natural gas and liquid petroleum pipelines 

increases the likelihood of damage to the pipeline, and also increase the exposure of people 

and property to pipeline failure hazards.
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4.3.23.5. Environmental Impacts
The environmental impacts of hazardous material releases from pipelines could include:

• Surface and groundwater contamination

• Other effects on water quality such as changes in water temperature

• Damage to streams, lakes, ponds, estuaries, and wetland ecosystems

• Air quality effects - pollutants, smoke, and dust

• Loss of quality in landscape

• Reduced soil quality

• Damage to plant communities - loss of biodiversity; damage to vegetation

• Damage to animal species - animal fatalities; degradation of wildlife and aquatic habitat; 

pollution of drinking water for wildlife; loss of biodiversity; disease

These impacts are a particular concern for liquid petroleum pipelines, since liquid petroleum 

products can flow into valleys, ravines, and waterways. To minimize the environmental impacts 

of liquid petroleum pipelines, federal regulations require pipeline operators to include drinking 

water sources and unusually sensitive ecological resources in the “high consequence areas” 

that they prioritize for integrity management.

4.3.23 6. State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to 

pipeline failures, all structures located within one-quarter mile of the major pipelines shown in 

Figure 4.3.23-4 were identified. The area impacted by a given pipeline incident will depend on 

the pipeline contents, pipeline diameter and operating pressure, and atmospheric conditions. 

For this assessment, however, one-quarter mile was selected as a representative distance 

within which death, injury, or significant property damage could occur. In addition, the damage 

to a given facility will depend on many different facility characteristics, including use, function, 

construction type, and age. The results of this assessment represent the potential impacts to 

state assets based on location, but do not account for these other factors.

Of the 4,460 geolocated state facilities, 446, or 10 percent, are located within a quarter mile of a 

major gas or liquid pipeline (Table 4.3.25-3). These facilities have a combined replacement 

value of more than $240 million, or approximately 6% of the known value of geolocated state 

facilities.

Table 4.3.23-3 Vulnerability of state facilities to pipeline failure.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Department of Agriculture 2 13%
Department of Conservation and Natural Resources 1 50%
Department of Corrections 125 18%
Department of Health 6 13%
Department of Labor and Industry 5 7%
Department of Public Welfare 5 5%
Department of Revenue 1 10%
Department of Transportation 202 12%
Executive Offices 1 50%
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Table 4.3.23-3 Vulnerability of state facilities to pipeline failure.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Liquor Control Board 63 12%
PA Historical and Museum Commission 4 13%
PA State Police 6 17%
PA State System of Higher Education 25 3%
Total 446 10%

Of the 14,011 geolocated critical facilities, 1,278 or 9 percent, are located within a quarter mile 

of a major gas or liquid pipeline (Table 4.3.21-4). These facilities have a combined replacement 

value of more than $19 billion, or approximately 10% of the known value of geolocated critical 

facilities.

Table 4.3.23-4 Vulnerability of critical facilities to pipeline failure

NUMBER OF PERCENT OF TOTAL

TYPE VULNERABLE STRUCTURES BY

STRUCTURES TYPE

Agricultural 18 7%
Commercial 1 4%
Communication 56 9%
Dam 277 8%
Education (colleges and universities) 15 9%
Education (public schools) 289 9%
Emergency Operation Center 4 6%
Energy 11 20%
Fire Station 279 10%
Government 1 4%
Hospital 24 7%
Nuclear 1 20%
Police Station 119 10%
Transportation 8 11%
Water 175 10%

Total 1,278 9%

4.3.23.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to pipeline failures, all census blocks with 

centers located within one-quarter mile of a major pipeline were identified. The population, 

building counts, and building value of all vulnerable census blocks were then aggregated to the 

county scale. The counties with the highest percentage of exposed building value are Greene, 

Beaver, and Tioga counties. For each of these counties, more than a quarter of the total building 

value is vulnerable to a gas or liquid pipeline failure. The counties with the most people exposed 

to pipeline failure, in contrast, are Allegheny, Delaware, and Chester counties. In each of these
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counties, more than 100,000 people are vulnerable to a gas or liquid pipeline failure. Across the 

state, about 10 percent of total building value is vulnerable to a gas or liquid pipeline failure.

Table 4.3.23-5 Vulnerability of people and buildings to pipeline failure

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 

EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT

OF TOTAL 

COUNTY

BUILDING
VALUE

Adams 12,601 4,518 51,470,046 14%

Allegheny 199,757 84,465 $24,356,151 15%

Armstrong 2,824 1,347 $221,193 3%

Beaver 42,417 17,759 $5,259,562 27%

Bedford 587 318 $49,091 1%

Berks 39,074 15,058 $4,512,954 10%

Blair 13,246 5,926 $1,643,632 13%

Bradford 3,770 1,762 $322,779 6%

Bucks 40,456 14,649 $5,459,730 7%

Butler 8.893 3,725 $1,037,429 5%

Cambria 4.543 2,061 $411,847 3%

Cameron 580 527 $89,744 10%

Carbon 837 640 $119,270 2%

Centre 2,268 1,076 $361,901 2%

Chester 105,767 38,929 $16,010,225 23%

Clarion 5,064 2,636 $502,948 12%
Clearfield 3,190 1,437 $349,846 5%
Clinton 377 444 $63,971 2%
Columbia 220 214 $27,608 0%
Crawford 10,469 5,009 $1,145,876 12%

Cumberland 30,305 11,389 $3,935,352 14%
Dauphin 20,187 8,408 $2,499,274 8%

Delaware 113,558 40,468 $14,087,765 21%
Elk 5,376 2,880 $681,911 16%
Erie 53,898 19,502 $5,922,800 19%
Fayette 8,806 4,001 $876,232 7%
Forest 931 1,298 $171,953 13%
Franklin 5,721 2,300 $544,234 4%
Fulton 384 195 $39,526 3%
Greene 10,100 4,479 $1,126,219 33%
Huntingdon 1,218 704 $122,594 3%
Indiana 11,688 5,160 $1,170,643 14%
Jefferson 5,996 3,041 $780,606 17%

Pennsylvania 2018 State Hazard Mitigation Plan 428



4 Risk Assessment

Table 4.3.23-5 Vulnerability of people and buildings to pipeline failure

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE OF 

EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT

OF TOTAL

COUNTY

BUILDING
VALUE

Juniata 49 31 $3,851 0%

Lackawanna 1802 794 $198,526 1%

Lancaster 49,833 18,730 $5,853,202 11%

Lawrence 11,379 5,474 $1,201,531 13%

Lebanon 14,569 6,466 $1,701,266 12%

Lehigh 30,026 11,835 $3,739,206 9%

Luzerne 20,955 8,879 $2,375,222 7%

Lycoming 5,178 2,293 $521,185 4%

McKean 5,483 2,843 $559,915 12%

Mercer 23,494 10,821 $2,712,056 21%

Mifflin 428 190 $41,202 1%

Monroe 6,116 2,246 $513,811 3%

Montgomery 82,454 29,587 $11,987,925 10%

Montour 15 7 $1,323 0%

Northampton 13,767 5,578 $1,472,111 4%

Northumberland 3,257 1,390 $346,059 4%

Perry 2,041 968 $194,443 5%

Philadelphia 25,526 9,717 $2,923,943 2%

Pike 3,689 1,996 $499,679 6%

Potter 3,681 2,581 $431,362 18%

Schuylkill 5,175 2,263 $487,797 3%

Somerset 2,865 1,912 $372,326 5%

Susquehanna 1,202 617 $130,846 3%

Tioga 10,113 4,989 $1,089,336 27%

Venango 14,186 6,565 $1,271,701 22%

Warren 7,923 4,105 $1,050,257 22%

Washington 47,982 20,905 $5,316,991 23%

Wayne 1,905 950 $181,206 3%

Westmoreland 39,404 17,227 $4,604,344 11%

Wyoming 513 197 $41,489 2%

York 31,400 12,889 $3,901,312 8%

Total 1,231,518 501,370 151,100,335 10%
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4.3.24. Environmental Hazard - Hazardous Materials Releases
4.3.24.1. Location and Extent
Hazardous material releases pose threats to the natural environment, the built environment, and 

public safety through the diffusion of harmful substances, materials, or products. Hazardous 

materials can include toxic chemicals, infectious substances, biohazardous waste, and any 

materials that are explosive, corrosive, flammable, or radioactive. Hazardous material releases 

can occur wherever hazardous materials are manufactured, used, stored, or transported. Such 

releases can occur along transportation routes or at fixed-site facilities. Hazardous material 

releases can result in human and wildlife injury, property damage, and contamination of air, 

water, and soils.

Transportation of hazardous materials on highways involves tanker trucks or trailers, which are 

responsible for the greatest number of hazardous material release incidents (FEMA, 1997). 

There are over 120,000 miles of highway in the Commonwealth and many of those are used to 

transport hazardous materials (PennDOT, 2016). These roads also cross rivers and streams at 

many points and have the potential to pollute surface water and groundwater that serve as 

domestic water supplies for parts of the Commonwealth.

Potential also exists for hazardous material releases to occur along rail lines as collisions and 

derailments of train cars can result in large spills. Several railroad accidents have occurred in 

Pennsylvania involving hazardous materials (NTSB, 2018).

Pipelines also transport hazardous liquids and flammable substances such as natural gas. 

Incidents can occur when pipes corrode, are damaged during excavation, incorrectly operated, 

or damaged by other forces. Pipelines exist in all but two counties in Pennsylvania (see Section 

4.3.25.3). Pipelines transporting natural gas compose most of the total pipeline miles in the 

Commonwealth. According to the Pipeline and Hazardous Materials Safety Administration, 

Pennsylvania has 9,935 miles of active natural gas transmission pipelines and 3,089 miles of 

active liquid pipelines. Of the liquid pipeline mileage, approximately 1,1,48 miles carry highly 

volatile liquids. In addition, hazardous materials can be transported by aircraft or by watercraft. 

Crashes, spills of materials, and fires on these vessels can pose a hazard.

Fixed-site facilities that use, manufacture, or store hazardous materials in Pennsylvania pose 

significant risk to public health and the environment and must comply with both Title III of the 

federal Superfund Amendments and Reauthorization Act (SARA), also known as the 

Emergency Planning and Community Right-to-Know Act (EPCRA), and the Commonwealth's 

reporting requirements under the Hazardous Materials Emergency Planning and Response Act 

(1990-165), as amended. These statutes require that all owners or operators of facilities that 

manufacture, produce, use, import, export, store, supply, or distribute any extremely hazardous 

substance, as defined by the EPA, at or above the threshold planning quantity, as established 

by EPA, report to the county where the facility is located and the Commonwealth. Such facility is 

subject to the requirement to assist the Local Emergency Planning Committee (LEPC) in the 

development of an Off-site Emergency Response Plan. The community right-to-know reporting 

requirements keep communities abreast of the presence and release of chemicals at individual 

facilities. In 2011, there were 3,298 SARA Title III facilities in Pennsylvania.
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The list of SARA Title III facilities is not an exhaustive, fully-comprehensive inventory of all 

hazardous material locations within the Commonwealth. The ERA also tracks key information 

about chemicals handled by industrial facilities through its Toxics Release Inventory (TRI) 

database. Facilities which employ ten or more full-time employees and which manufacture or 

process 25,000 pounds or more, or otherwise use 10,000 pounds or more, of any SARA Section 

313-listed toxic chemical in the course of a calendar year are required to report TRI information 

to the ERA, the federal enforcement agency for SARA Title III, and PEMA. As of 2016, there 

were 3,849 facilities on ERA’S TRI (ERA, 2016). The breakdown of these facilities by county is 

shown in Table 4.3.24-1.

Table 4.3.24-1 TRI Facilities in Pennsylvania by County (ERA, 2016)

COUNTY
NUMBER OF TRI 

FACILITIES
COUNTY

NUMBER OF TRI 
FACILITIES

Adams 17 Lackawanna 29

Allegheny 375 Lancaster 209

Armstrong 33 Lawrence 61

Beaver 184 Lebanon 64

Bedford 15 Lehigh 66

Berks 162 Luzerne 72

Blair 65 Lycoming 46

Bradford 40 McKean 54

Bucks 155 Mercer 110

Butler 141 Mifflin 10

Cambria 52 Monroe 16

Cameron 7 Montgomery 146

Carbon 29 Montour 19

Centre 12 Northampton 87

Chester 73 Northumberland 38

Clarion 6 Perry 0

Clearfield 28 Philadelphia 115

Clinton 26 Pike 0

Columbia 18 Potter 7

Crawford 49 Schuylkill 110

Cumberland 52 Snyder 12

Dauphin 57 Somerset 19

Delaware 90 Sullivan 0

Elk 70 Susquehanna 0

Erie 129 Tioga 21

Fayette 13 Union 6

Forest 0 Venango 54

Franklin 32 Warren 48

Fulton 10 Washington 75
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Table 4.3.24-1 TRI Facilities in Pennsylvania by County (ERA, 2016)

COUNTY NUMBER OF TRI 
FACILITIES

COUNTY NUMBER OF TRI 
FACILITIES

Greene 3 Wayne 3

Huntingdon 6 Westmoreland 122

Indiana 70 Wyoming 6

Jefferson 21 York 174

Juniata 10 TOTAL 3,849

Additional hazardous materials are contained at the military installations within Pennsylvania. 

Nuclear facilities are another type of fixed-facility that poses risk of hazard material release. For 

more information about nuclear incidents, reference Section 4.3.29.

4.3.24.2 Range of Magnitude
Hazardous material releases can contaminate air, water, and soils possibly resulting in death 

and/or injuries. Dispersion can take place rapidly when transported by water and wind. While 

often accidental, releases can occur as a result of human carelessness, intentional acts, or 

natural hazards. When caused by natural hazards, these incidents are known as secondary 

events. As previously mentioned, materials can include toxic chemicals, radioactive materials, 

infectious substances and hazardous wastes. Such releases can affect nearby populations and 

contaminate critical or sensitive environmental areas.

With a hazardous material release, whether accidental or intentional, there are several 

potentially mitigating or exacerbating circumstances that will affect its severity or impact. 

Mitigating conditions are precautionary measures taken in advance to reduce the impact of a 

release on the surrounding environment. Primary and secondary containment or shielding by 

sheltering-in-place protects people and property from the harmful effects of a hazardous 

material release. Exacerbating conditions, characteristics that can enhance or magnify the 

effects of a hazardous material release include:

• Weather conditions: affects how the hazard occurs and develops

• Micro-meteorological effects of buildings and terrain: alters dispersion of hazardous 
materials

• Non-compliance with applicable codes (e.g. building or fire codes) and
maintenance failures (e.g. fire protection and containment features): can
substantially increase the damage to the facility itself and to surrounding buildings

The severity of the incident is dependent not only on the circumstances described above, but 

also on the type of material released and the distance and related response time for emergency 

response teams. The areas within closest proximity to the releases are generally at greatest 

risk, yet depending on the agent, a release can travel great distances or remain present in the 

environment for a long period of time (e g. centuries to millennia for radioactive materials), 

resulting in extensive impacts on people and the environment.
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A worst-case scenario event of a hazardous material release would be one equivalent to the 

Lac-Megantic train derailment in July 2013. An unmanned train broke loose and sped downhill 

before jumping the tracks near the Montreal-Maine border. The train carried 72 cars of 

petroleum crude oil. The derailment resulted in the fire and explosion of multiple tanks. This 

event had no warning time, exacerbating the damage. The derailment and explosions destroyed 

an estimated 30 buildings and forced the evacuation of 2,000 residents. The death toll was 47 

(TSB, 2014). One of the worst recorded hazardous materials incident known in Pennsylvania 

occurred in March 2009 when a tractor trailer overturned spilling 33,000 pounds of toxic 

hydrofluoric acid near Wind Gap, Pennsylvania resulting in the evacuation of 5,000 people (USA 

Today, 2009). Residents were evacuated because contact with concentrated solutions of the 

acid can cause severe burns and inhaling the gas can cause respiratory irritation, severe eye 

damage, and pulmonary edema. More recently in Pennsylvania, a train derailment incident 

required the evacuation an entire town of approximately 1,000 residents roughly 100 miles 

southeast of Pittsburgh. In August 2017, at least 32 cars on a CSX freight train derailed causing 

some cars to catch fire. CSX reported that one car containing liquid petroleum gas and another 

containing molten sulfur leaked and caught fire. Additionally, one of the cars collided with a 

home and set fire to the garage (CBS News, 2017).

4.3.24.3. Past Occurrence
Since the passage of SARA Title III, facilities that produce, use, or store hazardous chemicals 

must notify the public through their county's emergency dispatch center and PEMA if an 

accidental release of a hazardous substance meets or exceeds a designated reportable 

quantity, and affects or has the potential to affect persons and/or the environment outside the 

facility. SARA Title III and Pennsylvania Hazardous Material Emergency Planning and 

Response Act (Act 165) also require a written follow-up report to PEMA and the county where 

the facility is located. These written follow-up reports include any known or anticipated health 

risks associated with the release and actions to be taken to mitigate potential future incidents.

In addition, Section 204(a)(10) of Act 165 requires PEMA to staff and operate a 24-hour State 

Emergency Operations Center (EOC) to provide effective emergency response coordination. 

Table 4.3.24-22 shows the number of hazardous material incidents by county from 2013 

through April 2018 as reported to PEMA’s incident management system, PEMA-KC. The table 

does not include incidents reported at a state or regional level.

Table 4.3.24-2 Number of hazardous materials incidents by county, 2013 - April 2018 (PEMA-KC, 2018).

NO. OF NO. OF NO. OF NO. OF NO. OF NO. OF
COUNTY INCIDENTS INCIDENTS INCIDENTS INCIDENTS INCIDENTS INCIDENTS

IN 2013 IN 2014 IN 2015 IN 2016 IN 2017 IN 2018

Adams 7 5 3 11 8 1

Allegheny 123 139 123 101 115 37

Armstrong 13 10 5 8 7 2

Beaver 26 49 30 42 37 5

Bedford 6 11 13 9 12 2

Berks 62 69 67 68 86 32

Blair 4 8 8 15 14 7
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Table 4.3.24-2 Number of hazardous materials incidents by county, 2013 - April 2018 (PEMA-KC, 2018).

NO. OF NO. OF NO. OF NO. OF NO. OF NO. OF
COUNTY INCIDENTS INCIDENTS INCIDENTS INCIDENTS INCIDENTS INCIDENTS

IN 2013 IN 2014 IN 2015 IN 2016 IN 2017 IN 2018
Bradford 28 23 13 13 4 1

Bucks 24 64 36 38 40 17

Butler 15 17 14 4 8 3

Cambria 16 17 23 8 14 3

Cameron 1 1 0 1 1 0

Carbon 6 7 14 6 8 1

Centre 2 7 14 15 12 3

Chester 21 39 26 31 38 16

Clarion 13 20 20 15 16 1

Clearfield 16 14 13 15 12 2

Clinton 10 12 7 9 6 2

Columbia 9 6 7 3 7 0

Crawford 4 4 8 10 5 2

Cumberland 16 28 34 31 28 10

Dauphin 25 30 35 28 40 10

Delaware 27 51 56 54 35 14

Elk 4 3 2 6 16 0

Erie 22 28 35 21 27 7

Fayette 22 42 17 11 6 6

Forest 1 2 3 1 2 2

Franklin 6 7 12 38 36 11

Fulton 0 2 0 3 1 1

Greene 25 136 181 130 219 61

Huntingdon 7 8 3 5 7 3

Indiana 16 19 10 13 4 2

Jefferson 51 47 43 38 15 6

Juniata 0 1 0 1 4 0

Lackawanna 50 41 29 18 14 5

Lancaster 35 50 45 36 42 10

Lawrence 17 16 16 5 27 3

Lebanon 2 9 18 23 43 12

Lehigh 48 56 59 36 56 15

Luzerne 21 19 35 35 32 15

Lycoming 4 13 9 7 13 4

McKean 17 19 21 18 9 1

Mercer 11 7 23 17 13 3

Mifflin 1 1 1 1 8 0
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Table 4.3.24-2 Number of hazardous materials incidents by county, 2013 • April 2018 (PEMA-KC, 2018).

COUNTY
NO. OF 

INCIDENTS 
IN 2013

NO. OF 
INCIDENTS

IN 2014

NO. OF 
INCIDENTS 

IN 2015

NO. OF 
INCIDENTS 

IN 2016

NO. OF 
INCIDENTS 

IN 2017

NO. OF 
INCIDENTS 

IN 2018
Monroe 15 31 17 14 10 3

Montgomery 55 106 70 80 69 21

Montour 1 2 1 2 2 0

Northampton 218 224 375 387 388 144

Northumberland 8 13 13 14 11 4

Perry 4 3 5 4 0 1

Philadelphia 44 94 115 92 68 19

Pike 4 1 1 2 2 1

Potter 1 3 13 11 4 2

Schuylkill 16 13 12 8 11 3

Snyder 1 4 6 4 1 0

Somerset 13 15 30 32 21 3

Sullivan 11 8 4 1 1 3

Susquehanna 14 21 22 4 10 4

Tioga 0 9 38 10 14 2

Union 2 7 12 5 4 1

Venango 11 7 8 6 2 0

Warren 7 13 15 13 10 5

Washington 210 421 322 305 272 65

Wayne 6 4 3 3 1 0

Westmoreland 40 58 57 60 84 16

Wyoming 9 22 7 7 9 1

York 29 52 52 36 44 13

TOTAL 1,553 2,288 2,329 2,098 2,185 649

Transportation-related hazardous material release incidents are also tracked by the federal 

government. The U.S. Department of Transportation Pipeline and Hazardous Materials Safety 

Administration (PHMSA) maintains information on highway-related hazardous material release 

incidents. PHMSA reports that between 2008 and 2017, there were over 7,500 highway-related 

incidents resulting in 65 injuries, one fatalities, and nearly $19 million in damages (Table 4.3.24- 

3).

Table 4.3.24-3 Highway-Related Hazardous Material Release Incident Statistics (PHMSA)

YEAR
NO. OF 

INCIDENTS
MAJOR

INJURIES
MINOR

INJURIES
FATALITIES DAMAGES

2017 769 1 4 0 $1,597,464

2016 782 0 7 1 $1,798,875
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Table 4.3.24-3 Highway-Related Hazardous Material Release Incident Statistics (PHMSA)

YEAR
NO. OF 

INCIDENTS
MAJOR

INJURIES
MINOR

INJURIES
FATALITIES DAMAGES

2015 772 2 11 0 $1,122,313

2014 814 2 5 0 $2,535,651

2013 761 3 2 0 $1,427,005

2012 745 1 2 0 $2,444,939

2011 670 1 4 0 $3,193,758

2010 695 0 3 0 $2,161,339

2009 739 1 9 0 $926,492

2008 869 1 6 0 $1,537,665

Total 7,616 12 53 1 $18,745,501

A number of severe rail events involving the release of hazardous materials have also occurred 

in Pennsylvania including the August 2017 derailment incident southeast of Pittsburgh 

previously discussed. PHMSA also tracks rail incidents that result in the release of hazardous 

materials. Between 2008 and 2017, there were 245 rail-related incidents resulting in five 

injuries, no fatalities, and over $13 million in damages (Table 4.3.24-4).

Table 4.3.24-4 Rail-Related Hazardous Material Release Incident Statistics (PHMSA).

YEAR
NO. OF 

INCIDENTS
MAJOR

INJURIES
MINOR

INJURIES
FATALITIES DAMAGES

2017 21 0 0 0 $7,628,699

2016 20 0 0 0 $135,701

2015 18 0 1 0 $63,274

2014 34 0 0 0 $4,609,233

2013 38 1 0 0 $787,150

2012 19 0 0 0 $177,003

2011 27 0 1 0 $83,562

2010 22 0 1 0 $14,650

2009 17 0 0 0 $19,500

2008 29 1 0 0 $88,270

Total 245 2 3 0 $13,607,042

There have been 352 air-related incidents resulting in eight injuries, no fatalities, and over 

$27,000 in damages (Table 4.3.24-5). There have only been three water-related incidents since 

2008 occurring in 2011, 2013, and 2014 resulting in no injuries or fatalities and approximately 

$22,000 in damages.
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Table 4.3.24-5 Air-Related Hazardous Material Release Incident Statistics (PHMSA)

YEAR
NO. OF 

INCIDENTS
MAJOR

INJURIES
MINOR

INJURIES
FATAILITIES DAMAGES

2017 24 0 0 0 $0

2016 15 0 0 0 $14,000

2015 21 0 0 0 $0

2014 34 0 0 0 $3,345

2013 20 0 0 0 $0

2012 21 0 8 0 $6,500

2011 42 0 0 0 $1,500

2010 33 0 0 0 $880

2009 33 0I 0 0 $0

2008 30 0 0 0 $1,188

Total 352 0 8 0 $27,413

*20 f 3 events totaled through June 30

Pipeline releases can also result in fatality, injury, damage, the release highly volatile liquids, or 

liquid releases that result in unintentional fire or explosion. Section 4.3.25.3 contains information 

on injuries, fatalities, and property damage from gas distribution and transmission incidents and 

hazardous liquid incidents with respect to pipelines.

4 3.24.4. Future Occurrence
While many hazardous material release incidents have occurred in Pennsylvania in the past, 

they are generally considered difficult to predict. An occurrence is largely dependent upon the 

accidental or intentional actions of a person or group. Intentional acts are addressed under 

Section 4.3.30. Risk associated with hazardous materials release is expected to remain 

moderate. Since hazardous materials release incidents occur annually in Pennsylvania, a 100 

percent annual probability is anticipated.

4.3.24.5. Environmental Impacts
The environmental impacts of hazardous material releases include:

• Hydrologic effects - surface and groundwater contamination

• Other effects on water quality such as changes in water temperature

• Damage to streams, lakes, ponds, estuaries, and wetland ecosystems

• Air quality effects - pollutants, smoke, and dust

• Loss of quality in landscape

• Reduced soil quality

• Damage to plant communities - loss of biodiversity; damage to vegetation

• Damage to animal species - animal fatalities; degradation of wildlife and aquatic habitat; 

pollution of drinking water for wildlife; loss of biodiversity; disease
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4.3.24 6. State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical facilities to hazardous 

material release, all facilities located in areas characterized as high risk were identified. High- 

risk areas are defined as those within one-quarter mile of major Interstates, U.S. highways, 

state highways, and rail lines, and areas within 1.5 miles of hazardous materials sites identified 

in Hazus.

As shown in Table 4.3.23-6, 3,877 state-owned or leased facilities were identified in areas at 

high risk to hazardous material release, the highest concentration of which are structures owned 

or leased by the Department of Transportation; 1,505 Department of Transportation facilities are 

identified as vulnerable. High percentages, between 77 and 100 percent, of structures owned or 

leased by all state departments are at risk to hazardous material release. The replacement 

value of the 3,877 total vulnerable facilities is estimated to be more than $3.7 billion, or 96 

percent of the value of all state-owned or leased facilities.

Table 4.3.24-6 Vulnerability of state facilities to hazard materials release.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Attorney General 8 89%

Department of Agriculture 14 88%

Department of Banking and Securities 2 100%

Department of Community and Economic Development 4 100%

Department of Conservation and Natural Resources 2 100%

Department of Corrections 575 83%

Department of Education 1 100%

Department of Environmental Protection 12 92%

Department of General Services 130 99%

Department of Health 46 96%

Department of Labor and Industry 69 100%

Department of Military and Veterans Affairs 1 100%

Department of Public Welfare 91 93%

Department of Revenue 10 100%

Department of Transportation 1505 89%

Drug and Alcohol Programs 1 100%

Emergency Management Agency 7 88%

Executive Offices 1 50%

Fish and Boat Commission 132 86%

Governor’s Office 1 100%

Historical and Museum Commission 25 83%

Insurance Department 2 100%

Liquor Control Board 515 94%
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Table 4.3.24-6 Vulnerability of state facilities to hazard materials release.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Public School Employees' Retirement System 6 100%

State Civil Service Commission 1 100%

State Department 1 100%

State Employees' Retirement System 4 100%

State Police 29 81%

State System of Higher Education 660 77%

Thaddeus Stevens College of Technology 20 100%

Treasury Department 2 100%

Total 3,877 87%

With respect to critical facilities, the types of facilities most vulnerable to hazardous material 

release in terms of number of facilities include fire departments, public schools, police 

departments, water facilities, and dams (Table 4.3.23-7). Water treatment facilities and water 

suppliers are particularly vulnerable to hazardous material releases. If a hazardous materials 

release impacted one of these facilities, the effects could be widespread depending on the 

service area of each entity. In total, approximately 70 percent of all identified critical facilities are 

vulnerable to hazardous materials release.

Table 4.3.24-7 Vulnerability of critical facilities to hazardous materials release.

NUMBER OF PERCENT OF

TYPE VULNERABLE

STRUCTURES

STRUCTURES BY 

TYPE

Agricultural 242 88%

Banking 3 100%

Commercial 25 93%

Communication 339 55%

Dam 1,417 41%

Education (colleges and universities) 131 82%

Education (public schools) 2,465 78%

Emergency Operation Center 64 93%

Energy 28 51%

Fire Station 2,349 87%

Government 22 88%

Hospitals 296 87%

National Monuments or Icon 4 67%

Nuclear 4 80%

Police Station 1,094 88%
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Table 4.3.24-7 Vulnerability of critical facilities to hazardous materials release.

TYPE

NUMBER OF

VULNERABLE

STRUCTURES

PERCENT OF

STRUCTURES BY

TYPE

Transportation 57 76%

Water 1,222 68%

TOTAL 9,762 70%

A total of 9,762 critical facilities were identified in areas at high risk to hazardous material 

release. The total replacement cost of these critical facilities is estimated to be nearly $140 

billion, or 72 percent of the total value of all critical facilities in the Commonwealth. Not all 

facilities will experience equal losses in the case of a hazardous material release. Losses will 

depend on the magnitude of the spill and the type of facility. For example, losses may be higher 

for a water supply facility where multiple municipalities depend on a contaminated source.

4.3.24.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
The vulnerability of a community and the environment to a spill or release of an extremely 

hazardous substance at a facility or from a transportation accident depends on many variables. 

These include: the specific chemical, the extent of the spill or release, the proximity of 

waterways, and the number of people residing in a radius from the facility or accident location 

that can reasonably be expected to be adversely affected.

Furthermore, the vulnerability of a community and the environment to a hazardous material 

release from a transportation incident is directly related to several specific variables; namely the 

mode and class of transportation. Each mode is further subject to several categories of hazard. 

Each mode of transportation (truck/highway, aircraft, rail, watercraft, or pipeline) has separate 

and distinct factors affecting the vulnerability. Transportation carriers must have response plans 

in place to address accidents, otherwise the local emergency response team will step-in to 

secure and restore the area. Quick response minimizes the volume and concentration of 

hazardous materials that disperse through air, water, and soil.

All types of population are evaluated in determining the population at risk within the radius of 

vulnerability including hospitals, schools, homes for the elderly, and critical infrastructure 

facilities. There are more than 3,800 facilities in Pennsylvania included on the EPA’s TRI and 

that store extremely hazardous substances. Populations in communities that contain these 

facilities are more vulnerable to facility releases, particularly those within 1.5 miles of a given 

facility. Jurisdictions within one-quarter mile of major highways and railways are considered 

more vulnerable in the event of a transportation incident involving hazardous materials. Note 

that there is some overlap among these vulnerable jurisdictions. For example, an individual that 

lives within 1.5 miles of a hazardous materials site may also live within one-quarter mile of a 

major road.

To determine jurisdictional vulnerability to hazardous materials release, CIS analysis was 

conducted to identify all census blocks with centers located in areas characterized by high risk
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of hazardous material release. As previously defined, high-risk areas are those within one- 

quarter mile of major Interstates, U.S. highways, state highways, and rail lines, and areas within 

1.5 miles of hazardous materials sites identified in Hazus. The total population and buildings 

within these census blocks were summed by county to determine the total vulnerable population 

and the total number and value of vulnerable buildings. Table 4.3.23-8 shows the results of this 

assessment.

Table 4.3.24-8 Vulnerability of people and buildings vulnerable to hazardous material release.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE 

OF EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT OF
COUNTY

BUILDING
VALUE

Adams 51,617 20,582 S5,724,742 55%

Allegheny 826,790 343,143 $115,010,066 71%

Armstrong 38,248 17,962 $4,114,229 63%

Beaver 102,446 44,382 $12,140,220 63%

Bedford 20,394 9,884 $2,112,790 47%

Berks 296,615 107,519 $32,950,359 #N/A

Blair 79,338 34,076 $9,110,695 70%

Bradford 28,245 11,990 $3,069,268 54%

Bucks 374,522 136,639 $51,423,037 63%

Butler 94,690 39,794 $12,783,073 60%

Cambria 86,589 40,139 $10,666,209 67%

Cameron 3,585 2,372 $591,511 66%

Carbon 37,332 17,190 $3,833,103 52%

Centre 93,780 29,405 $10,064,462 63%

Chester 324,214 115,239 $46,740,076 68%

Clarion 21,670 9,390 $2,386,682 58%

Clearfield 47,136 21,937 $5,051,148 65%

Clinton 24,895 9,785 $2,374,185 63%

Columbia 44,702 17,445 $4,912,291 69%

Crawford 43,429 20,402 $5,445,285 57%

Cumberland 143,008 55,313 $18,455,228 65%

Dauphin 173,599 68,906 $22,125,720 68%

Delaware 412,818 145,995 $49,693,720 73%

Elk 25,183 12,107 $3,114,477 75%

Erie 221,107 84,173 $24,620,294 81%

Fayette 77,123 34,218 $7,626,129 61%

Forest 1,576 1,656 $238,487 18%

Franklin 75,773 31,175 $7,816,513 54%

Fulton 5,101 2.547 $501,473 37%

Greene 14,201 5,346 $1,312,652 38%
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Table 4.3.24*8 Vulnerability of people and buildings vulnerable to hazardous material release.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF 

COUNTY

BUILDING

VALUE

Huntingdon 19,260 8,118 $1,649,963 39%

Indiana 47,206 18,413 $4,911,403 59%

Jefferson 27,396 12,725 $2,936,672 64%

Juniata 10,823 4,681 $1,019,712 48%

Lackawanna 169,732 66,213 $20,515,847 80%

Lancaster 355,308 132,090 $39,753,909 73%

Lawrence 56,751 25,263 $6,350,750 69%

Lebanon 91,213 35,926 $10,141,874 71%

Lehigh 277,893 100,153 $32,438,124 81%

Luzerne 236,730 101,801 $27,082,431 77%

Lycoming 75,220 31,134 $8,219,646 69%

McKean 29,238 13,042 $3,309,470 71%

Mercer 75,775 32,813 $9,518,610 73%

Mifflin 25,600 11,691 $2,649,103 61%

Monroe 52,116 21,864 $6,165,515 32%

Montgomery 597,831 214,133 $87,965,971 77%

Montour 12,013 5,126 $1,364,537 74%

Northampton 228,794 86,522 $25,978,567 78%

Northumberland 71,830 33,487 $7,636,910 80%

Perry 15,922 7,099 $1,581,340 38%

Philadelphia 1,331,048 462,599 $147,342,883 89%

Pike 8,164 6,034 $1,407,417 17%

Potter 6,943 4,146 $986,304 41%

Schuylkill 106,901 49.840 $11,732,657 75%

Snyder 19,395 7,837 $2,077,247 56%

Somerset 38,052 17,974 $4,157,019 53%

Sullivan 2,348 1,814 $323,918 32%

Susquehanna 15,156 7,291 $1,580,894 38%

Tioga 18,641 8,241 $1,951,123 48%

Union 23,120 8,920 $2,447,950 60%

Venango 34,147 16,301 $3,633,790 63%

Warren 24,739 12,184 $3,010,809 63%

Washington 122,761 54,079 $14,464,833 61%

Wayne 12,786 6,429 $1,443,048 23%

Westmoreland 238,377 107,485 $28,142,300 68%

Wyoming 10,807 5,017 $1,094,544 41%
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Table 4.3.24-8 Vulnerability of people and buildings vulnerable to hazardous material release.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

York 261,259 103,672 $30,933,011 65%

TOTAL 8,541,021 3,332,868 1,033,928,225 70%

Using the methodology defined above, all 67 counties were identified as having population and 

buildings vulnerable to hazardous material releases. Throughout the Commonwealth, more than 

8.5 million people have been identified as vulnerable to hazardous material release. The 

counties with the largest vulnerable populations include Philadelphia, Allegheny, Montgomery, 

Delaware, Bucks, and Lancaster Counties.

Jurisdictional losses from hazardous material releases come from damage to buildings and 

infrastructure, as well as the cost of cleanup. In terms of building exposure, Philadelphia is also 

the most threatened by hazardous materials releases with 462,599 exposed buildings valued at 

approximately $147 billion (Table 4.3.24-8). Allegheny County is the second-most threatened 

jurisdiction in with 343,572 potentially impacted buildings valued at approximately $115 billion. 

Forest County is least threatened by hazardous materials releases with 1,656 exposed buildings 

value at nearly $240 million, which represents only 18 percent of the total value of all buildings 

in the County. The assessment reveals that much of the Commonwealth is vulnerable to 

hazardous material release with 70 percent of the total value of all buildings in Pennsylvania at 

risk.

PEMA assigned chemical facility ratings and transportation threat ratings for counties in 

Pennsylvania in its 2007 Hazardous Material Emergency Response Preparedness Report. In 

the report, four counties in Pennsylvania were assigned a "high" chemical facility rating and 

fourteen counties were assigned a "high” transportation threat rating. This information is 

included in Table 4.3.24-9. More recent chemical and transportation threat ratings are not 

currently available. In addition, PEMA maintains a list of how many emergency response teams 

are in each county in Pennsylvania. Allegheny has five teams while all other counties have one 

or two teams. Counties with fewer response teams could result in increased vulnerability due 

reduced response capabilities.

Table 4.3.24-9 Pennsylvania County Chemical Facility and Transportation Threat Ratings (PEMA, 2007a)

COUNTY
CHEMICAL FACILITY 

RATING

TRANSPORTATION 
THREAT RATING

NO. OF EMERGENCY 
RESPONSE TEAMS

Adams Moderate Moderate 1

Allegheny High High 5

Armstrong Moderately Low Moderate 1

Beaver High High 1
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Table 4.3.24-9 Pennsylvania County Chemical Facility and Transportation Threat Ratings (PEMA, 2007a)

COUNTY
CHEMICAL FACILITY 

RATING
TRANSPORTATION 

THREAT RATING
NO. OF EMERGENCY 
RESPONSE TEAMS

Bedford Significant Significant 1

Berks Moderate Significant 1

Blair Moderate Not Provided 1

Bradford Low to High Low 1

Bucks Low Moderate 1

Butler Low to Moderate Moderate 1 •

Cambria Low to Moderate Low to Moderate 1

Cameron Moderate Low 1

Carbon N/A N/A N/A

Centre Significant Significant 1

Chester Low to Moderate Moderate to High 1

Clarion Moderate Moderate to Significant 1

Clearfield Significant Significant 1

Clinton Significant Significant 1

Columbia Low to Moderate Low to Moderate 1

Crawford Low Moderate 1

Cumberland Low to Moderate High 1

Dauphin Low Moderate 1

Delaware Significant Significant 1

Elk Moderate Moderate 1

Erie Moderate High 1

Fayette Significant Significant 1

Forest No Threat Moderate 1

Franklin Moderate Not Provided 1

Fulton Low High 1

Greene Low Moderate 1

Huntingdon Low to Moderate High 1

Indiana Low to Significant Moderate 1

Jefferson Not Provided High 2

Juniata Moderate High 1

Lackawanna N/A N/A N/A

Lancaster Significant Significant 1

Lawrence Not Provided Not Provided 1

Lebanon Not Provided High 1

Lehigh Moderate Moderate 1
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Table 4.3.24-9 Pennsylvania County Chemical Facility and Transportation Threat Ratings (PEMA, 2007a)

COUNTY
CHEMICAL FACILITY 

RATING
TRANSPORTATION 

THREAT RATING
NO. OF EMERGENCY 
RESPONSE TEAMS

Luzerne Low High 2

Lycoming Low to Moderate Moderate 1

McKean Moderate Moderate 1

Mercer Low High 1

Mifflin Not Provided Not Provided 1

Monroe Moderate Significant 1

Montgomery High High 1

Montour Low to Moderate Moderate 2

Northampton Moderate to Significant Significant 1

Northumberland High Moderate 1

Perry Low to Moderate Moderate 1

Philadelphia Not Provided Not Provided 2

Pike Low Moderate 1

Potter Not Provided Moderate 1

Schuylkill Moderate Moderate 1

Snyder Not Provided Not Provided 1

Somerset Moderate Moderate 1

Sullivan Moderate Not Provided 1

Susquehanna Low to Moderate Not Provided 1

Tioga Moderate High 1

Union Significant Significant 2

Venango Low High 1

Warren Moderate Moderately High 1

Washington N/A N/A N/A

Wayne Low Low 1

Westmoreland Moderate Moderate 1

Wyoming Low Low 1

York Moderate Moderate to High 1

4.3.25. Environmental Hazard - Unconventional Wells
4.3.25.1. Location and Extent
The Pennsylvania Department of Environmental Protection (PA DEP) defines unconventional 

wells as wells drilled deep into shale rock formations found thousands of feet underground. 

These formations, mainly Marcellos Shale and Utica Shale, contain and produce natural gas. 

These wells use horizontal drilling techniques that use large quantities of high-pressured water, 

approximately one to eight million gallons, mixed with sand and other additives including
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hydrochloric and muriatic acid, to hydraulically fracture the rock. This practice is more commonly 

known as fracking (PA DEP, 2017). This type of extraction presents new and unique challenges 

and hazards in the Commonwealth. Approximately 20,000 permits have been issued for 

unconventional oil and gas well drilling to date in Pennsylvania, skyrocketing in the years 2009 

to 2014. However, the number of permits for unconventional well drilling decreased 59 percent 

in 2016 from 2014, with 1321 permits from 3182 permits (PA DEP, 2017). Table 4.3.25-1 

depicts the presence of Marcellus Shale in 58 of the 67 Commonwealth counties. The Marcellus 

Shale formation underlies more than 75 percent of Pennsylvania as illustrated in Figure 4.3.25- 

1.
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Figure 4.3.25-1 Unconventional Oil and Gas Well Locations and the location in Pennsylvania (PA DEP, 2018).
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Since the 2010 Hazard Mitigation Plan, Marcellus Shale related natural gas extraction has 

become widespread throughout the Commonwealth. It should be noted that the number of 

unconventional well permits issued is not an indication of the number of unconventional wells 

drilled. Wells are permitted a minimum of several months prior to construction, and some 

permitted wells are never drilled.

Table 4.3.25-1 Number of unconventional well permits issued and unconventional wells drilled to 2018 in 
Pennsylvania counties (PASDA, 2018).

MARCELLUS SHALE # OF # OF ACTIVE
COUNTY FORMATION UNCONVENTIONAL UNCONVENTIONAL

PRESENT PERMITS ISSUED DRILLED WELLS

Adams No 0 0

Allegheny Yes 325 198

Armstrong Yes 464 289

Beaver Yes 322 150

Bedford Yes 2 0

Berks Yes 0 0

Blair Yes 9 6
Bradford Yes 3,853 1,233

Bucks No 0 0

Butler Yes 1,100 580
Cambria Yes 25 2

Cameron Yes 145 64

Carbon Yes 0 0

Centre Yes 202 34
Chester No 0 0

Clarion Yes 128 42

Clearfield Yes 456 104
Clinton Yes 198 77
Columbia Yes 18
Crawford Yes 10 2
Cumberland Yes 0 0

Dauphin Yes 0 0

Delaware No 0 0

Elk Yes 442 164
Erie Yes 1 1

Fayette Yes 470 292
Forest Yes 67 19
Franklin Yes 0 0

Fulton Yes 0 0

Greene Yes 2,507 1,443
Huntingdon Yes 3 1
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Table 4.3.25-1 Number of unconventional well permits issued and unconventional wells drilled to 2018 in 
Pennsylvania counties (PASDA, 2018).

MARCELLUS SHALE # OF ft OF ACTIVE
COUNTY FORMATION UNCONVENTIONAL UNCONVENTIONAL

PRESENT PERMITS ISSUED DRILLED WELLS

Indiana Yes 125 41

Jefferson Yes 190 47

Juniata Yes 0 0

Lackawanna Yes 29 0

Lancaster No 0 0

Lawrence Yes 208 58

Lebanon Yes 0 0

Lehigh No 0 0

Luzerne Yes 15 0

Lycoming Yes 1,947 910

McKean Yes 309 120

Mercer Yes 110 53

Mifflin Yes 0 0

Monroe Yes 0 0

Montgomery No 0 0

Montour Yes 0 0

Northampton Yes 0 0

Northumberland Yes 0 0

Perry Yes 0 0

Philadelphia No 0 0

Pike Yes 0 0

Potter Yes 327 88

Schuylkill Yes 0 0

Snyder Yes 0 0

Somerset Yes 59 18

Sullivan Yes 437 155

Susquehanna Yes 2,846 1,544

Tioga Yes 1,641 958

Union Yes 0 0

Venango Yes 22 1

Warren Yes 20 1

Washington Yes 3,279 1,911

Wayne Yes 21 0

Westmoreland Yes 627 346

Wyoming Yes 591 254

York No 0 0

Total 24,029 11,056
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4.3.25.2 Range of Magnitude
Unconventional well drilling has introduced a new set of hazards to the oil and gas industry in 

addition to the normal risks associated with the industry. The fluid or "frac fluid" that is recovered 

from this process must be properly treated as the water quality is very poor. It’s extremely saline 

and can be three to six times as salty as sea water. Other contaminants can include barium, 

bromine, lithium strontium, sulfate, ammonium and very high concentrations of total dissolved 

solids (IDS). There is also some concern about normally occurring radioactive materials 

(NORMS) present in shale and potentially present in recovered drilling fluid but there is very 

little data available on the radioactivity of frac fluid in Pennsylvania (Kirby, 2010).

Currently there is no known technology to treat water with this level of salinity (Vidic, 2010), but 

research is underway. High levels of TDSs, though not harmful to humans, can be extremely 

harmful to aquatic life and can damage industrial equipment. Often recovered frac fluid is stored 

in earthen impoundments and after treatment is taken to a sewage treatment facility. There is 

concern surrounding the toxic solid waste that remains after frack fluid is treated.

In addition to the traditional hazards associated with oil and gas well drilling, potential impacts 

from Marcellus Shale gas well drilling include:

• Surface water depletion from high consumptive use with low return rates affecting 

drinking water supplies, and aquatic ecosystems and organisms.

• Contaminated surface and groundwater resulting from hydraulic fracturing and the 

recovery of contaminated hydraulic fracturing fluid.

• Mishandling of solid toxic waste.

In a report compiled by Penn Environment, several environmental and public health violations 

were found from fracking. For example, in 2014, a tank exploded and spilled approximately 

3,000 gallons of frac fluid onto the well pad and surrounding soil. Between 2007 to 2016, there 

have been approximately 300 cases of drinking water contamination. River pollution was also 

found from fracking (Penn Environment, 2017). In 2011, an accident in Bradford County poured 

frac fluid into a local stream that flowed into the Susquehanna River. Studies are still underway 

to determine the true impact of the accident.

In 2010, the worst environmental disaster in United States history was and can be attributed to 

oil well drilling and extraction. British Petroleum's (BP) Deepwater Horizon oil rig, located in the 

Gulf of Mexico off the coast of Louisiana, began leaking millions of gallons of oil into the ocean 

after an explosion occurred at the site on April 20, 2010 killing 11 workers. The resulting 

environmental and economic impacts have been devastating to the region.

4.3.25 3. Past Occurrence
There is no comprehensive database of unconventional oil and gas well incidents in 

Pennsylvania. However, major gas and oil well incidents in Pennsylvania are captured in 

PEMA’s incident management system, PEMA-KC. An incident management system provides a 

centralized communication platform for state and local agencies engaged in incident response, 

allowing for more effective cross-agency and cross-jurisdictional collaboration. Incidents entered 

into the system typically involve responses from multiple organizations within a single
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jurisdiction; responses from organizations outside the jurisdiction in which the incident occurred; 

and/or significant public health, environmental, or economic effects with regional or national 

implications. For this plan update, PEMA-KC data for all gas and oil well incidents were 

available from June 2014 to March 2018; PEMA-KC does not differentiate between conventional 

and unconventional wells, and 119 major gas and oil well incidents were recorded in 28 

counties. Many of these incidents occurred in the western part of the state (Table 4.3.25-2). 

Twenty nine percent of documented events were categorized as fire and 54 percent were 

categorized as Hazardous Materials.

Table 4.3.25-2 Number of gas and oil well incidents per county by year between 2013 to 2018 (PEMA-KC, 
2018)

COUNTY 2013 2014 2015 2016 2017 2018 TOTAL

Adams 0 0 0 0 0 0 0

Allegheny 0 0 3 0 0 0 3

Armstrong 0 1 0 0 0 0 1

Beaver 0 0 0 0 0 0 0

Bedford 0 0 0 0 0 0 0

Berks 0 1 0 0 0 0 1

Blair 0 0 0 0 0 0 0

Bradford 2 3 0 0 0 0 5

Bucks 0 0 0 0 0 0 0

Butler 0 1 0 0 0 0 1

Cambria 0 0 1 1 0 0 2

Cameron 0 0 0 1 0 0 1

Carbon 0 0 0 0 0 0 0

Centre 0 0 0 0 0 0 0

Chester 0 0 0 0 0 0 0

Clarion 0 0 1 1 0 0 2

Clearfield 0 0 0 1 0 0 1

Clinton 0 0 0 1 0 0 1

Columbia 0 0 0 0 0 0 0

Crawford 0 0 0 1 0 0 1

Cumberland 0 0 0 0 0 0 0

Dauphin 0 0 0 0 0 0 0

Delaware 0 0 0 0 0 0 0

Elk 0 0 0 0 0 0 0

Erie 2 0 2 1 0 1 6

Fayette 1 1 0 0 0 0 2

Forest 1 0 0 0 0 0 1

Franklin 0 0 0 0 0 0 0

Fulton 0 0 0 0 0 0 0

Greene 1 4 2 1 5 1 14

Huntingdon 0 0 0 1 0 0 1
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Table 4.3.25-2 Number of gas and oil well incidents per county by year between 2013 to 2018 (PEMA-KC, 
2018)

COUNTY 2013 2014 2015 2016 2017 2018 TOTAL

Indiana 0 0 0 0 0 0 0

Jefferson 2 0 0 1 1 0 4

Juniata 0 0 0 0 0 0 0

Lackawanna 0 0 0 0 0 0 0

Lancaster 0 0 0 0 0 0 0

Lawrence 0 0 0 0 0 0 0

Lebanon 0 0 0 0 0 0 0

Lehigh 0 0 0 0 0 0 0

Luzerne 0 0 0 0 0 0 0

Lycoming 0 0 0 0 0 0 0

McKean 2 0 0 0 0 0 2

Mercer 0 3 0 1 0 0 4

Mifflin 0 0 0 0 0 0 0

Monroe 0 0 0 0 0 0 0

Montgomery 0 0 0 0 0 0 0

Montour 0 0 0 0 0 0 0

Northampton 0 0 0 0 0 0 0

Northumberland 0 0 0 0 0 0 0

Perry 0 0 0 0 0 0 0

Philadelphia 0 0 0 1 0 0 1

Pike 0 0 0 0 0 0 0

Potter 0 0 1 2 0 0 3

Schuylkill 0 0 0 0 0 0 0
Somerset 0 0 1 0 1 0 2

Snyder 0 0 0 0 0 0 0
Sullivan 0 0 0 0 0 0 0
Susquehanna 1 7 0 1 0 2 11
Tioga 0 0 3 1 0 0 4
Union 0 0 0 0 0 0 0
Venango 0 0 2 0 0 0 2
Warren 0 0 2 0 1 0 3
Washington 4 6 5 3 2 1 21
Wayne 0

-
0 0 0 0 0 0

Westmoreland 3 1 7
.

1 0 0 12
Wyoming 3 3 1 0 0 0 7
York 0 0

.

0 0 0 0 0
Total 22 31 31 20 10 5 119
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4.3.25.4. Future Occurrence
As is the case with conventional wells, it remains difficult to predict the number or frequency of 

unconventional well site incidents. Based on the short history of past occurrence, Pennsylvania 

should expect multiple incidences to occur annually. However, the number of unconventional 

wells in Pennsylvania has stabilized in recent years, as opposed to the explosive growth of this 

industry seen in 2009-2010. As the number of oil and gas wells remains steady moving forward, 

the probability of occurrence is likely to stabilize, though it remains high.

4.3.25.5. Environmental Impacts
There are serious water contamination and pollution concerns associated with unconventional 

oil and gas wells like Marcellus and Utica Shale wells. Additional potential environmental 

impacts of Marcellus Shale play drilling include surface water depletion and the accompanying 

damage to aquatic ecosystems; contaminated surface, groundwater, and soil resulting from 

hydraulic fracturing; the recovery of contaminated hydraulic fracturing fluid, and solid toxic waste 

produced from treatment. The overall environmental impacts of unconventional oil and gas wells 

are still being uncovered, as the industry is still new and environmental impacts continue to be 

studied.

On a much larger scale, American Rivers, a leading national river conservation organization, 

placed two of Pennsylvanian’s rivers on the list of the top ten Most Endangered Rivers in 

America. Number one on the list is the Upper Delaware River and the Monongahela River is 

listed as number seven. Both rivers are listed as threatened by natural gas extraction 

specifically related to Marcellus Shale. Combined these water bodies supply drinking water to 

more than 17 million people.

4.3.25.6. State Vulnerability Assessment and Loss Estimation
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to 

unconventional wells, all structures located within 1000 yards of active, inactive, or unplugged 

wells in were identified. The area impacted by an incident will depend on the well, the nature of 

the incident, and atmospheric conditions. For this assessment, however, 1000 yards was 

selected as a representative distance within which death, injury, or significant property damage 

could occur. In addition, the damage to a given facility will depend on many different facility 

characteristics, including use, function, construction type, and age. The results of this 

assessment represent the potential impacts to state assets based on location, but do not 

account for these other factors.

Of the 4,460 geolocated state facilities, 2878, or 64.5 percent, are located within 1000 yards of 

an unconventional well (Table 4.3.25-3). These facilities have a combined replacement value of 

more than $1.4 billion, or approximately 38 percent of the known value of geolocated state 

facilities.

Table 4.3.25-3 Vulnerability of state facilities to unconventional wells

# OF % OF ALL
DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Attorney General 7 78%
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Table 4.3.25-3 Vulnerability of state facilities to unconventional wells

# OF % OF ALL
DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Department of Banking and Securities 1 50%

State Civil Service Commission 1 100%

Department of Community and Economic 2 50%
Development

Department of Agriculture 9 56%

Department of Conservation and Natural Resources 1 50%

Department of Corrections 405 58%

Department of Education 1 100%

Department of Environmental Protections 9 69%

Department of General Services 59 45%

Department of Health 35 73%

Department of Labor and Industry 40 58%

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 58 59%

Department of Revenue 7 70%

Department of Transportation 1317 78%

Drug and Alcohol Programs 0 0%

Executive Offices 1 50%

Fish and Boat Commission 86 56%

Governor's Office 1 100%

Insurance Department 0 0%

Liquor Control Board 412 75%

Emergency Management Agency 7 88%

Historical and Museum Commission 21 70%

State Police 23 64%

Public School Employees' Retirement System 2 33%

State Department 0 0%

State Employees' Retirement System 1 25%

Thaddeus Stevens College of Technology 20 100%

Treasury 2 100%

State System of Higher Education 350 41%

Total 2878 64.5%

There are 6,278 vulnerable critical facility structures in a high-risk area (Table 4.3.21-4). Of the 

Commonwealth’s total number of structures, 46 percent of the buildings are vulnerable to risks 

associating with unconventional wells, resulting in $88,529,665,186 in replacement value.
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Table 4.3.25-4 Vulnerability of critical facilities to unconventional wells

TYPE NUMBER OF VULNERABLE 
STRUCTURES

PERCENT OF TOTAL 
STRUCTURES BY 

TYPE
Agricultural 152 55%
Banking 2 67%
Commercial 18 67%
Communication 160 26%
Dam 848 25%
Education (colleges and 
universities)

82 52%

Education (public schools) 1,379 43%
Emergency Operation Center 49 71%
Energy 15 27%
Fire Station 1,698 63%
Government 6 24%
Hospital 162 47%
National Monuments or Icons 1 17%
Nuclear 0 0%
Police Station 829 67%
Transportation 43 57%
Water 834 46%
Total 6,278 45%

4.3.25.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to unconventional wells risk, all census 

blocks with centroid within 1000 yards of active or abandoned unconventional wells were 

identified. The population, building counts, and building value of all vulnerable census blocks 

were then aggregated to the county scale. The counties with the highest vulnerable population 

are Westmoreland, Greene, Bradford, Butler, and Washington.

Table 4.3.25-5 Vulnerability of people and buildings to unconventional wells

COUNTY VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT 
OF TOTAL 
COUNTY 
BUILDING 

VALUE

Adams 0 0 $0 0%

Allegheny 6,769 3,039 $705,739 0%

Armstrong 10,577 4,722 $1,045,967 16%

Beaver 6,611 2,898 $671,759 3%

Bedford 67 21 $2,650 0%

Berks 0 0 $0 0%

Blair 255 110 $15,030 0%

Bradford 16,643 7,886 $1,204,177 21%

Bucks 0 0 $0 0%
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Table 4.3.25*5 Vulnerability of people and buildings to unconventional wells

COUNTY VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT 
OF TOTAL 
COUNTY 
BUILDING 

VALUE

Butler 22,217 9,702 $2,184,345 10%

Cambria 943 393 $80,732 1%

Cameron 0 4 $845 0%

Carbon 0 0 $0 0%

Centre 178 118 $27,122 0%

Chester 0 0 $0 0%

Clarion 672 329 $49,353 1%

Clearfield 444 286 $40,489 1%

Clinton 21 54 $7,738 0%

Columbia 49 24 $3,417 0%

Crawford 229 100 $17,158 0%

Cumberland 0 0 $0 0%

Dauphin 0 0 $0 0%

Delaware 0 0 $0 0%

Elk 402 300 $64,317 2%

Erie 194 93 $12,439 0%

Fayette 14,107 6,246 $1,000,795 8%

Forest 75 265 $34,120 3%

Franklin 0 0 $0 0%

Fulton 68 34 $4,871 0%

Greene 15,124 5,800 $1,190,331 35%

Huntingdon 20 22 $2,801 0%

Indiana 1,451 638 $125,031 2%

Jefferson 1,033 507 $79,139 2%

Juniata 0 0 $0 0%

Lackawanna 212 79 $15,828 0%

Lancaster 0 0 $0 0%

Lawrence 1,602 679 $104,709 1%

Lebanon 0 0 $0 0%

Lehigh 0 0 $0 0%

Luzerne 237 105 $19,935 0%

Lycoming 5,245 2,669 $500,380 4%

McKean 84 96 $12,978 0%

Mercer 1,255 515 $124,159 1%

Mifflin 0 0 $0 0%

Monroe 0 0 $0 0%

Montgomery 0 0 $0 0%
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Table 4.3.25-5 Vulnerability of people and buildings to unconventional wells

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 
EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT 
OF TOTAL 
COUNTY 

BUILDING 
VALUE

Montour 0 0 $0 0%

Northampton 0 0 $0 0%

Northumberland 0 0 $0 0%

Perry 0 0 $0 0%

Philadelphia 0 0 $0 0%

Pike 0 0 $0 0%

Potter 487 356 $54,292 2%

Schuylkill 0 0 $0 0%

Somerset 473 261 $48,313 1%

Snyder 0 0 $0 0%

Sullivan 1,481 1,336 $205,320 20%

Susquehanna 13,862 6,872 $1,143,810 28%

Tioga 8,881 4,317 $661,126 16%

Union 0 0 $0 0%

Venango 274 115 $16,734 0%

Warren 98 111 $18,675 0%

Washington 29,327 13,254 $2,755,992 12%

Wayne 115 73 $12,317 0%

Westmoreland 14,576 6,920 $1,641,346 4%

Wyoming 3,923 1,754 $340,699 13%

York 0 0 $0 0%

Total 180,213 83,069 16,242,107 1%
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4.3.26. Levee Failure
4.3.26.1. Location and Extent
FEMA completed an inventory of all known levees across Pennsylvania in 2009 with an update 

in 2012, known as the Mid-Term Levee Inventory (MLI). This is the most recent comprehensive 

levee inventory that is available at this time. The MLI contains levee data gathered for structures 

designed to protect from the 1%-annual-chance flood event. The area behind a maintained and 

certified levee that is designed to protect from a 1%-annual-chance flood is called a Levee 

Protected Area. Although the MLI also frequently includes levees that were not designed to 

protect against this base flood, it does not include every levee in every county - especially small 

levees and agricultural levees not engineered or accreditable to the 1%-annual-chance event 

(FEMA-Region III, 2012). FEMA’s inventory was compiled using all effective Flood Insurance 

Rate Maps and Flood Insurance Study reports in Pennsylvania, the USAGE levee inventory, the 

DEP's Flood Control Project summaries, information from local governments, aerial 

photography, and additional information such as news articles and websites.

A total of 317 levee segments and 63 floodwall segments levees have been identified 

throughout Pennsylvania via the MLI, with at least one levee in 51 of 67 counties (FEMA-Region 

III, 2012). Figure 4.3.26-1 shows the locations of the levees and floodwalls as identified in the 

MLI. Note that levees generally protect small areas that may not be able to be seen on the map. 

As shown in the map, the distribution of these systems is relatively scattered throughout the 

Commonwealth with many having been constructed in more populated areas to protect property 

and structures from flood events. Particularly extensive levee systems have been built in the 

Scranton Wilkes-Barre area in Luzerne and Lackawanna Counties; Lycoming County also has a 

significant amount of levee systems.

Pennsylvania 2018 State Hazard Mitigation Plan 458



4 Risk Assessment

Pennsylvania 2018 State Hazard Mitigation Plan 459



4 Risk Assessment

In the event of a levee failure, flood waters will ultimately inundate the protected area landward 

of the levee. The extent of inundation is dependent on the flooding intensity. Failure of a levee 

during a 1%-annual-chance flood will inundate the approximate 100-year flood plain previously 

protected by the levee. Residential and commercial buildings located nearest the levee 

overtopping or breach location will suffer the most damage from the initial embankment failure 

flood wave. Landward buildings will be damaged by inundation.

Levees require maintenance to continue to provide the level of protection for which they were 

designed and built. Maintenance and operational responsibilities, referred to as sponsorship, 

belong to a variety of entities including local, state, and federal government and private land 

owners. Table 4.3.26-1 shows the entity responsible for constructing, operating, and maintaining 

levee systems as reported by the number of levee miles per county. This information was 

obtained from the National Levee Database (NLD) maintained by the USAGE.

Table 4.3.26-1 Sponsorship of Levee Systems by County (NLD, 2018)

COUNTY

LOCALLY 
CONSTRUCTED, 

LOCALLY 
OPERATED & 
MAINTAINED 

(MILES)

USAGE
CONSTRUCTED

& USAGE
OPERATED

(MILES)

USAGE
CONSTRUCTED, 

TURNED OVER TO
PUBLIC SPONSOR

OPERATIONS &
MAINTENANCE

(MILES)

TOTAL
(MILES)

Adams 0.00 0.00 0.00 0.00

Allegheny 0.46 0.00 0.97 1.43

Armstrong 0.00 0.00 0.87 0.87

Beaver 0.35 0.00 0.00 0.35

Bedford 2.06 0.00 0.00 2.06

Berks 0.00 0.00 0.00 0.00

Blair 0.00 0.00 0.00 0.00

Bradford 1.33 0.00 0.00 1.33

Bucks 0.74 0.00 0.00 0.74

Butler 0.00 0.00 0.00 0.00

Cambria* 4.31 1.39 0.35 6.05

Cameron 0.00 0.00 0.00 0.00

Carbon 0.9 0.00 0.00 0.90

Centre* 0.65 0.00 0.00 0.65

Chester 0.00 0.00 0.00 0.00

Clarion 0.00 0.00 0.00 0.00

Clearfield 1.13 0.00 0.46 1.59

Clinton 0.00 0.00 6.57 6.57

Columbia 0.00 0.00 0.00 0.00

Crawford 0.00 0.00 0.00 0.00

Cumberland 0.00 0.00 0.00 0.00
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Table 4.3.26-1 Sponsorship of Levee Systems by County (NLD, 2018)

COUNTY

LOCALLY 
CONSTRUCTED, 

LOCALLY 
OPERATED & 
MAINTAINED 

(MILES)

USAGE
CONSTRUCTED

& USAGE 
OPERATED 

(MILES)

USAGE
CONSTRUCTED, 

TURNED OVER TO
PUBLIC SPONSOR 

OPERATIONS &
MAINTENANCE

(MILES)

TOTAL
(MILES)

Dauphin 0.00 0.00 0.00 0.00

Delaware 0.00 0.00 0.65 0.65

Elk 0.00 0.00 0.46 0.46

Erie 0.00 0.00 0.00 0.00

Fayette 0.00 0.00 0.00 0.00

Forest 0.00 0.00 0.00 0.00

Franklin 0.00 0.00 0.00 0.00

Fulton 0.00 0.00 0.00 0.00

Greene 0.45 0.00 0.00 0.45

Huntingdon 1.29 0.00 0.00 1.29

Indiana 0.96 0.00 0.00 0.96

Jefferson 3.16 2.79 0.00 5.95

Juniata 0.00 0.00 0.00 0.00

Lackawanna 3.15 0.00 5.93 9.08

Lancaster 0.00 0.00 0.00 0.00

Lawrence 0.00 0.00 0.00 0.00

Lebanon 0.00 0.00 0.00 0.00

Lehigh 0.14 0.00 0.85 0.99

Luzerne 1.27 0.00 16.02 17.29

Lycoming 0.00 0.00 13.78 13.78

McKean 1.61 0.00 0.00 1.61

Mercer 0.00 0.00 0.00 0.00

Mifflin 0.00 0.00 0.00 0.00

Monroe 3.02 0.00 0.00 3.02

Montgomery 0.18 0.00 0.00 0.18

Montour 4.44 0.00 0.00 4.44

Northampton 0.00 0.00 1.55 1.55

Northumberland 0.17 0.00 5.04 5.21

Perry 0.00 0.00 0.00 0.00

Philadelphia 0.00 0.00 0.00 0.00

Pike 0.00 0.00 0.00 0.00

Potter 1.53 0.00 0.00 1.53

Schuylkill 0.00 0.00 0.00 0.00

Snyder 0.00 0.00 0.00 0.00
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Table 4,3.26-1 Sponsorship of Levee Systems by County (NLD, 2018)

COUNTY

LOCALLY 
CONSTRUCTED, 

LOCALLY 
OPERATED & 
MAINTAINED 

(MILES)

USAGE

CONSTRUCTED

& USAGE 

OPERATED 

(MILES)

USAGE

CONSTRUCTED, 

TURNED OVER TO 

PUBLIC SPONSOR

OPERATIONS & 

MAINTENANCE 

(MILES)

TOTAL

(MILES)

Somerset 5.33 0.00 0.00 5.33

Sullivan 0.00 0.00 0.00 0.00

Susquehanna 0.00 0.00 0.00 0.00

Tioga 1.63 0.00 2.91 4.54

Union 0.00 0.00 0.00 0.00

Venango 0.00 0.00 0.17 0.17

Warren 0.64 0.00 0.00 0.64

Washington 0.16 0.00 0.05 0.21

Wayne 0.89 0.00 0.00 0.89

Westmoreland 1.42 0.00 0.00 1.42

Wyoming 0.00 0.00 0.00 0.00

York 0.00 7.35 0.00 7.35

Total 43.37
:

11.53 56.63 111.53

‘Includes some levee systems that span 2 or more counties.

Well-maintained levees may obtain certification through independent inspections. Levee owners 

need to both maintain levees and pay for an independent inspection to have the levee certified 

as providing flood protection. The impacts of an un-certified levee include levee failure and 

insurance rate increases as FEMA identifies that these structures are not designed to protect to 

the 1%-annual-chance flood height on Flood Insurance Rate Maps.

4.3.26.2 Range of Magnitude
Flood-related hazards due to levee failures range in magnitude including: overtopping, when the 

water-level rises over the top of the levee; back-ending, when water flows around the back of 

the levee, outside of the edge of the levee system; and total failure as seen during Hurricane 

Katrina. Levees are typically designed with three feet of freeboard to prevent overtopping, but 

older levees were not built to that standard (FEMA, 2016).

A levee failure causes flooding in landward areas adjacent to the levee system. The failure of a 

levee or other flood protection structure could be devastating depending on the level of flooding 

against which the structure is designed to protect and the amount of landward development 

present. In some instances, the magnitude of flooding could be more severe under a levee 

failure event compared to a normal flooding event. If an abrupt failure occurs, the rushing waters 

of a flood wave could result in catastrophic losses.
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Properties located in the area of reduced-risk landward of a levee system are not subject to the 

mandatory flood insurance purchase requirement of the National Flood Insurance Program. 

Thus, regardless of whether a levee is accredited, there is concern that properties in these 

areas lack flood insurance. In the event of a failure, it is likely that inundated properties will not 

be insured.

The worst-case levee failure is one which occurs abruptly with little warning and results in deep, 

fast-moving flood waters through a highly-developed or highly-populated area. While any levee 

may be overtopped and fail, it is the levees with large and densely-populated protected areas 

that have the potential to cause the most damage. In 2011, during Tropical Storm Lee, the levee 

system in Wilkes-Barre effectively protected the City; if its levee and floodwall system had failed, 

the flood impact would have been much more severe.

4.3.26.3. Past Occurrence
There is no comprehensive list of levee failures in Pennsylvania, and historically few, if any, 

have been reported. However, in 2011, Tropical Storm Lee exceeded the design storm level for 

many levees in Pennsylvania. Tropical Storm Lee placed extreme stress on Pennsylvania’s 

levees since the event was relatively long in duration and the ground was already saturated 

from Hurricane Irene the week prior. In Sayre, the levee system was overtopped and the levee 

was back-ended. The pump station at Sayre also flooded during this event, compounding the 

effects of the overtopping. While there is not a comprehensive list, there are news reports of a 

small agricultural levee failure in Columbia County and some levee-related flood damage from 

the Chemung Levee in Athens, Bradford County. In the case of Athens, the Susquehanna rose 

much faster than expected, and the extreme pressure exerted by the swollen river caused 

damage to a 125-foot portion of the levee, damaging 300 homes. More recent accounts of levee 

failure in Pennsylvania have not been widely reported.

4.3.26 4 Future Occurrence
Similar to dam failures, given certain circumstances, a levee failure can occur at any time. 

However, the probability of future occurrence can be reduced through proper design, 

construction, and maintenance measures. The age of the levee can increase the potential for 

failures if it is not maintained. In Pennsylvania, the average age of the federally-authorized levee 

systems is nearing 50 years, the typical life-span of a levee. The average age of the non- 

federally authorized systems is 48 years, with the oldest non-federally authorized system built in 

1939 and the most recent in 2009 (ASCE, 2014).

Most levees are designed to operate safely at a specified level of flooding. While FEMA focuses 

on mapping levees that will reduce the risk of a 1%-annual-chance flood, other levees may be 

designed to protect against smaller or larger floods. Design specifications provide information 

on the percent-annual-chance flood a structure is expected to withstand, provided that structure 

has been adequately constructed and maintained.

Levee failure is also influenced by the frequency and severity of flood events. Therefore, 

potential future changes in climate and weather conditions, such as predicted increases in 

heavy precipitation events, may impact the future occurrences of levee failure. For more 

information on the future occurrence of flood events, please see Section 4.3.5.1.
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4.3.26.5 Environmental Impacts
The environmental impacts of a levee failure result in significant water quality and debris 

disposal issues. Flood waters will back-up sanitary sewer systems and inundate wastewater 

treatment plants, causing raw sewage to contaminate residential and commercial buildings and 

the flooding waterway. The contents of unsecured containers of oil, fertilizers, pesticides and 

other chemicals get added to flood waters. Water supplies and waste water treatment could be 

off-line for weeks. After the flood waters subside, contaminated and flood-damaged building 

materials and contents must be properly disposed. Contaminated sediment must be removed 

from buildings, yards and properties.

4 3 26 6 State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical facilities to levee 

failure, all facilities located in areas characterized as high risk were identified. High-risk areas 

include the levee protected area and areas within 2,000 feet of a levee. Not all levees have 

protected areas identified. Therefore, the 2,000-foot buffer around each levee is intended to fill 

the potential gap in the analysis. While this will provide an overestimation of the risk to a levee 

failure, the 2,000-foot measurement was selected based on a review of the existing levee 

protected areas, which found that 2,000 feet was the approximate, typical size of the identified 

levee protected areas. The high-risk areas were then intersected with state-owned or leased 

facilities and critical facilities.

As shown in Table 4.3.27-2, 250 state-owned or leased facilities were identified in areas at high 

risk to levee failure, the highest concentration of which are facilities owned or leased by the 

Department of Corrections. The State System of Higher Education also has a relatively larger 

number of structures identified as vulnerable. However, these vulnerable facilities represent a 

relatively small percentage of the total facilities for these departments. The replacement value of 

the 250 total vulnerable facilities is estimated to be more than $137 million, or four percent of 

the value of all state-owned or leased facilities.

Table 4.3.26-2 Vulnerability of state facilities to levee failure.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Attorney General 1 11%

Department of Agriculture 0 0%

Department of Banking and Securities 0 0%

Department of Community and Economic 0 0%

Department of Conservation and Natural 0 0%

Department of Corrections 85 12%

Department of Education 0 0%

Department of Environmental Protection 5 38%

Department of General Services 2 2%

Department of Health 6 13%

Department of Labor and Industry 13 19%
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Table 4.3.26-2 Vulnerability of state facilities to levee failure.

NUMBER OF PERCENT OF

DEPARTMENT VULNERABLE DEPARTMENT

STRUCTURES STRUCTURES

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 12 12%

Department of Revenue 1 10%

Department of Transportation 17 1%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 0 0%

Executive Offices 0 0%

Fish and Boat Commission 22 14%

Governor's Office 0 0%

Historical and Museum Commission 0 0%

Insurance Department 0 0%

Liquor Control Board 34 6%

Public School Employees' Retirement System 2 33%

State Civil Service Commission 1 100%

State Department 0 0%

State Employees' Retirement System 1 25%

State Police 1 3%

State System of Higher Education 46 5%

Thaddeus Stevens College of Technology 0 0%

Treasury Department 1 50%

Total 250 6%

With respect to critical facilities, the types of facilities most vulnerable to levee failure include fire 

departments, public schools, police departments, and water facilities (Table 4.3.26-3). All critical 

facilities identified as vulnerable represent a small percentage of the total structures for each 

facility type.

Table 4.3.26-3 Vulnerability of critical facilities to levee failure.

TYPE

NUMBER OF

VULNERABLE

STRUCTURES

PERCENT OF 

STRUCTURES BY

TYPE

Agricultural 14 5%

Banking 0 0%

Commercial 0 0%

Communication 10 2%

Dam 22 1%
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Table 4.3.26*3 Vulnerability of critical facilities to levee failure.

TYPE
NUMBER OF

VULNERABLE
STRUCTURES

PERCENT OF
STRUCTURES BY

TYPE

Education (colleges and universities) 6 4%

Education (public schools) 76 2%

Emergency Operation Center 3 4%

Energy 1 2%

Fire Station 127 5%

Government 1 4%

Hospitals 12 4%

National Monuments or Icon 0 0%

Nuclear 0 0%

Police Stations 76 6%

Transportation 1 1%

Water 53 3%

TOTAL 402 3%

A total of 402 critical facilities were identified in areas at high risk to levee failure. The total 

replacement cost of these critical facilities is estimated to be approximately $5.5 billion, or three 

percent of the total value of all critical facilities in the Commonwealth.

4.3.26 7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To determine jurisdictional vulnerability to levee failure, CIS analysis was conducted to identify 

all census blocks with centers located in areas characterized as high risk to levee failure. As 

previously defined, high-risk areas include levee protected areas and areas within 2,000 feet of 

a levee. The total population and buildings within these census blocks were summed by county 

to determine the total vulnerable population and the total number and value of vulnerable 

buildings. Table 4.3.27-4 shows the results of this assessment.

Table 4.3.26-4 Vulnerability of people and buildings to levee failure.

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE
OF EXPOSED 
BUILDINGS, 

THOUSAND $

PERCENT OF
COUNTY
BUILDING

VALUE

Adams 0 0 $0 0.0%

Allegheny 4,253 1,920 $477,812 0.3%

Armstrong 0 0 $0 0.0%

Beaver 97 51 $7,353 0.0%

Bedford 2,637 1,217 $304,955 6.7%

Berks 922 381 $97,321 0.2%
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Table 4.3.26-4 Vulnerability of people and buildings to levee failure.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

Berks 0 0 $0 0.0%

Blair 943 390 $64,080 0.5%

Bradford 3,928 1,480 $426,997 7.5%

Bucks 4,552 1,885 $823,621 1.0%

Butler 0 0 $0 0.0%

Cambria 7,020 3,153 $663,236 4.2%

Cameron 2,038 1,003 $349,433 39.2%

Carbon 2,393 1,064 $246,435 3.4%

Centre 2,302 1,051 $291,186 1.8%

Chester 223 110 $79,756 0.1%

Clarion 0 0 $0 0.0%

Clearfield 1,316 601 $108,286 1.4%

Clinton 8,962 2,490 $855,202 22.6%

Columbia 85 42 $8,559 0.1%

Crawford 731 502 $221,639 2.3%

Cumberland 406 213 $61,719 0.2%

Dauphin 0 0 $0 0.0%

Delaware 10,149 3,934 $1,305,391 1.9%

Elk 986 504 $101,091 2.4%

Erie 3,601 1,420 $280,111 0.9%

Fayette 1,105 333 $82,517 0.7%

Forest 0 0 $0 0.0%

Franklin 0 0 $0 0.0%

Fulton 0 0 $0 0.0%

Greene 112 54 $7,782 0.2%

Huntingdon 5,932 1,916 $554,986 13.3%

Indiana 346 162 $26,691 0.3%

Jefferson 9,799 4,519 $1,275,627 28.0%

Juniata 0 0 $0 0.0%

Lackawanna 24,713 10,178 $3,479,315 13.6%

Lancaster 0 0 $0 0.0%

Lawrence 0 0 $0 0.0%

Lebanon 0 0 $0 0.0%

Lehigh 7,188 2,159 $582,291 1.5%

Luzerne 53,526 22,149 $6,669,102 18.9%

Lycoming 25,565 9,964 $3,210,286 27.0%
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Table 4.3.26-4 Vulnerability of people and buildings to levee failure.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE 

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

McKean 1,154 628 5137,932 3.0%

Mercer 3,209 1,345 $591,802 4.5%

Mifflin 141 71 $10,725 0.2%

Monroe 6,324 2,526 $926,390 4.9%

Montgomery 5,090 1,885 $828,310 0.7%

Montour 4,341 1,800 $431,294 23.3%

Northampton 6,973 1,901 5877,847 2.7%

Northumberland 9,382 3,732 $1,085,301 11.3%

Perry 69 30 $4,211 0.1%

Philadelphia 0 1 $548 0.0%

Pike 25 12 $2,224 0.0%

Potter 2,240 1,189 $427,512 17.6%

Schuylkill 3,044 1,430 $373,769 2.4%

Snyder 652 344 $123,934 3.4%

Somerset 7,484 3,540 $768,729 9.8%

Sullivan 0 0 $0 0.0%

Susquehanna 0 0 $0 0.0%

Tioga 5,538 2,406 $598,519 14.8%

Union 31 47 $6,778 0.2%

Venango 923 428 $78,962 1.4%

Warren 1,034 500 $92,956 1.9%

Washington 2,068 1,076 $483,742 2.0%

Wayne 1,584 769 $204,226 3.3%

Westmoreland 8,096 3,876 $1,141,587 2.8%

Wyoming 66 27 $15,568 0.6%

York 14,032 4,750 $1,607,382 3.4%
Total 269,330 109,158 33,483,028 2.3%

In terms of vulnerable populations identified, Luzerne, Lycoming, and Lackawanna Counties are 

at the greatest risk of levee failure. These are the counties in which extensive levee system 

have been built. Similarly, these three counties are at the highest risk in terms of number and 

total value of vulnerable buildings. Just over 1,000 vulnerable buildings were identified in 

Cameron County. The value of these vulnerable buildings represents 39 percent of the total 

value of all buildings in the County, which is the highest percent in the Commonwealth.
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In total, 269,330 people and 109,158 buildings throughout Pennsylvania were identified as 

vulnerable to levee failure. The value of the total buildings at high risk is estimated to be nearly 

$33.5 billion, or two percent of the total value of all buildings in the Commonwealth.

4.3.27. Mass Food and Animal Feed Contamination
4.3.27.1. Location and Extent
Mass food or animal feed contamination hazards occur when food or food sources are 

contaminated with pathogenic bacteria, viruses, or parasites, as well as chemical or natural 

toxins. They may lead to foodborne illnesses and/or interruptions in the food supply. 

Contamination may occur due to natural foodborne illnesses and chemical, biological, 

radiological, or nuclear exposure (c-BRNE). Most foodborne illnesses are caused by 

Campylobacter in poultry, E. Coli in beef, leafy greens, and raw milk, Listeria in deli meats, 

unpasteurized soft cheeses, and produce, Salmonella in eggs, poultry, meat, and produce,

Vibrio in raw oysters, Norovirus in many foods, and Toxoplasma in meats (CDC, 2013). These 

events can happen at any time and in any place in Pennsylvania and are sometimes regional or 

even national events. At the same time, though, Pennsylvania is one of the nation's leading 

agricultural producers with over 7,000 dairy farms, the highest concentration of snack food 

production in the country, and retail food establishments from corner convenience marts to 

farmers’ markets to large grocery store chains.

In addition, a major concern of mass food and animal feed contamination hazards is that, in 

general, places generally only have a three-day supply of food. The food supply chain is very 

vulnerable to interruption, whether or not the product comes from Pennsylvania. An interruption 

in the food supply would be a major vulnerability for the health and survival of Pennsylvania 

communities.

4.3.2 7.2. Range of Magnitude
Like invasive species, mass food and animal feed contamination hazards can vastly vary based 

on the type of contamination, the method of contamination, and the origin of contamination. 

Different pathogens and chemicals that can contaminate human food and animal feed have 

varying degrees of aggressiveness that can range from a sore stomach to serious illness, 

hospitalization, and even death. For example, the Centers for Disease Control and Prevention 

(CDC) reports approximately 1.2 million illnesses, 23,000 hospitalizations, and 450 deaths in the 

United States each year from salmonella alone. In 2017, 26 people in Pennsylvania were 

infected with salmonella during a six-month span from handling live poultry (CDC 2017).

A possible worst-case scenario would be if there was large-scale Campylobacter or salmonella 

outbreak found in Pennsylvania’s poultry farms. An event like this would cause human suffering 

but would also have a crippling effect on the state’s poultry production and farm-based 

economy.

4 3.27.3. Past Occurrence
According to representatives from the Department of Agriculture, mass food and animal feed 

contamination events are difficult to capture as they occur because of the lapse in time between
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infection and manifestation of an illness. Usually, they are isolated events. However, in recent 

years, the CDC has tracked the following outbreak events in Pennsylvania:

• 2018 - Shell Eggs - Salmonella

• 2018 - Romaine Lettuce - E. coli

• 2018 - Frozen Shredded Coconut - Salmonella

• 2017 - Leafy Greens - E. coli
• 2017 - Maradol Papayas - Salmonella

• 2016 - Beef Products - E. coli
• 2016 - Flour-E. co//

• 2016 - Organic Shake and Meal Products - Salmonella

• 2016 - Packaged Salads - Listeria monocytogenes

• 2015 - Chipotle Mexican Grill Restaurants - E. coli

• 2015 - Cucumbers - Salmonella

This is not an exhaustive list of past occurrences but illustrates that Pennsylvanians have been 

sickened by contaminations in other states. However, Pennsylvania has not been the origin or 

cause of a mass food or animal feed contamination.

4.3.27.4. Future Occurrence
The CDC estimates that one in six people gets sick from contaminated food each year, but 

those events are expected to be individualized and small in scope. The focus of this as a hazard 

is on large-scale contamination and illness. With the aggressive testing and food safety 

outreach the Department of Agriculture conducts, the overall probability of a mass food or 

animal feed contamination event is unlikely according to the Risk Factor Methodology (see 

Section 4.1).

4.3.27.5. Environmental Impacts
The major identified environmental impact of mass food and animal feed contamination is the 

waste disposal of significant numbers of animals. If this waste disposal is not planned for, rotting 

carcasses could cause environmental degradation, including water pollution. They might also 

have a role in spreading infections disease. Additionally, there are primary impacts to public 

health and to the agricultural economy in Pennsylvania. Should there be a mass food or animal 

feed contamination event, even if the event is not focused in Pennsylvania, the potential losses 

from fear-based cancellation of food orders could be devastating. This would also cause a 

surplus of animals on Pennsylvania farms that agricultural producers cannot feed but also 

cannot sell.

4 3.27.6. State Facility Vulnerability Assessment and Loss Estimation 
State facilities generally are no more or less vulnerable to mass food and animal feed 

contamination than the general population. However, the 275 agricultural critical facilities 

identified in the critical facility inventory are likely to be the most vulnerable to a food or animal 

feed contamination event. The location of the agricultural facilities in the state critical facilities 

inventory is shown in Figure 4.3.27-1.
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The physical plant and facilities of the Commonwealth are not likely to be damaged by a mass 

food or animal feed contamination event. However, high rates of absenteeism associated with a 

pandemic or an infectious disease will likely lead to significant economic costs in lost 

productivity and increased medical costs in nearly all state agencies. Additionally, the 106 

agricultural critical facilities would face lost revenues depending on the type and magnitude of 

the contamination event.
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4.3 27.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
Jurisdictional losses in a mass food or animal feed contamination event stem from lost wages 

and productivity, not losses to buildings or land. Losses are difficult to estimate because the 

exact rates of absenteeism and cost of treating a widespread disease will depend on the virus 

or bacterium in question, the availability of vaccination or treatment, and the severity of 

symptoms. The CDC estimates that infections of Salmonella alone create $365 million in direct 
medical costs annually, some of which would certainly be experienced in Pennsylvania. 

Communities with large populations of the elderly and the very young are more vulnerable to 

this kind of an event as they are usually the most susceptible to foodborne illnesses.

4.3.28. Nuclear Incident
4.3.28.1. Location and Extent
Nuclear power is an important source of energy in the Commonwealth, and there are five 

nuclear power stations in Pennsylvania:

• Beaver Valley Power Station, Shippingport Borough, Beaver County;

• Limerick Generating Station, Limerick Township, Montgomery County;

• Peach Bottom Atomic Power Station, Peach Bottom Township, York County;

• Susquehanna Steam Electric Station, Salem Township, Luzerne County; and

• Three Mile Island Nuclear Generating Station, Londonderry Township, Dauphin County.

Most of these generating stations are concentrated in the eastern portion of the state, as seen in 

Figure 4.3.28-1. Four of the five nuclear power plants in the Commonwealth have two operating 

licensed units. Three Mile Island (TMI) has only one operating license with the second unit in a 

state of Post-Defueling Monitored Storage (PDMS).
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Figure 4.3.28-1 Location of Pennsylvania nuclear power stations, their Emergency Planning Zones (EPZs), and the population density of affected 
municipalities (Hazus, 2018 and US Census, 2016).
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The Nuclear Regulatory Commission encourages the use of Probabilistic Risk Assessments 

(PRA) to estimate quantitatively the potential risk to public health and safety considering the 

design, operations and maintenance practices at nuclear power plants. PRAs typically focus on 

accidents that can severely damage the core and that may challenge containment. FEMA, 

PEMA and county governments have formulated Radiological Emergency Response Plans that 

include a Plume Exposure Pathway Emergency Planning Zone (EPZ) with a radius of about ten 

miles from each nuclear power facility and an Ingestion Exposure Pathway EPZ with a radius of 

about fifty miles from each facility. The exact size and configuration of the EPZ may vary in 

relation to local emergency response capabilities, topography, road networks, and political 

boundaries.

The estimated populations located in the Plume Exposure Pathway EPZ range from 28,074 at 

Peach Bottom Atomic Power Station to 289,403 at Limerick Generating Station, as shown in 

Table 4.3.28-1 (Pennsylvania populations only). The estimated populations located in the 

Ingestion Exposure EPZ range from 361,103 at the Three Mile Island Nuclear Generating 

Station to 5,891,043 at the Limerick Generating Station.

The combined population of Pennsylvanians in all five Plume Exposure EPZs is approximately 

681,576. As indicated in Figure 4.3.28-1, the municipalities located within the 50-mile Ingestion 

Pathway EPZs of these nuclear power-generating stations are some of the most densely 

populated in the state; approximately 10,495,979 Pennsylvanians live within the five Ingestion 

Pathway EPZs. This comprises about 82% of the total population of the Commonwealth. In 

addition to the Ingestion Pathway EPZs in Pennsylvania, populations in Erie, Crawford, and 

Mercer Counties fall within the Ingestion Pathway EPZ of the Perry Nuclear Power Plant in 

Northeast Ohio. Similarly, Pike County falls within the 50-mile radius of Indian Point Nuclear 

Generating Station in New York, and populations in Bucks, Chester, Delaware, Lancaster, 

Philadelphia, and Montgomery Counties fall within the Ingestion Pathway EPZs of Salem 

Nuclear Generating Station in Salem County, New Jersey.

Table 4.3.28-1 Population located in the Plume Exposure and Ingestion EPZs for PA nuclear power 
generating stations (ACR 5-year, 2016).

AT-RISK POPULATION: AT-RISK POPULATION:
FACILITY PLUME EXPOSURE EPZ INGESTION EXPOSURE EPZ

(10-MILE RADIUS) (50-MILE RADIUS)

Beaver Valley Power Station 84,647 2,220,851

Limerick Generating Station 289,403 5,891,043
Peach Bottom Atomic Power 
Station

28,074 878,433

Susquehanna Steam Electric 
Station

59,878 1,144,549

Three Mile Island Nuclear 
Generating Station

219,574 361,103

Total 681,576 10,495,979
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4.3.28.2 Range of Magnitude
The magnitude of a nuclear incident differs for those within the Plume Exposure Pathway EPZ 

and those within the Ingestion Exposure Pathway EPZ. The Plume Exposure Pathway refers to 

whole-body external exposure to gamma radiation from a radioactive plume and from deposited 

materials and inhalation exposure from the passing radioactive plume. The duration of primary 

exposures could range in length from hours to days. The Ingestion Exposure Pathway refers to 

exposure primarily from ingestion of water or foods such as milk and fresh vegetables that have 

been contaminated with radiation.

Nuclear accidents themselves are classified into three categories:

• Criticality accidents: Involves loss of control of nuclear assemblies or power reactors.

• Loss-of-coolant accidents: Occurs whenever a reactor coolant system experiences a 

break or opening large enough so that the coolant inventory in the system cannot be 

maintained by the normally operating make-up system.

• Loss-of-containment accidents: Involves the release of radioactivity from materials 

such as tritium, fission products, plutonium, and natural, depleted, or enriched uranium. 

Points of release have been containment vessels at fixed facilities or damaged packages 

during transportation accidents.

Nuclear facilities must notify the appropriate authorities in the event of an accident. The Nuclear 

Regulatory Commission uses four classification levels for nuclear incidents (Nuclear Regulatory 

Commission, 2008):

• Unusual Event: Under this category, events are in process or have occurred which 
indicate potential degradation in the level of safety of the plant. No release of 

radioactive material requiring offsite response or monitoring is expected unless further 

degradation occurs.

• Alert: If an alert is declared, events are in process or have occurred which involve an 

actual or potential substantial degradation in the level of safety of the plant. Any 

releases of radioactive material from the plant are expected to be limited to a small 

fraction of the EPA Protective Action Guides (PAGs).

• Site Area Emergency: A site area emergency involves events in process or which 

have occurred that result in actual or likely major failures of plant functions needed for 

protection of the public. Any releases of radioactive material are not expected to exceed 

the EPA PAGs except near the site boundary.

• General Emergency: A general emergency involves actual or imminent substantial 

core damage or melting of reactor fuel with the potential for loss of containment integrity. 

Radioactive releases during a general emergency can reasonably be expected to 

exceed the EPA PAGs for more than the immediate site area.
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The accident at the Three Mile Island Generating Station in March 1979 remains the nation's 

only nuclear incident at the General Emergency level and remains the worst nuclear incident on 

record in the Commonwealth and the nation. During this incident, equipment malfunctions, 

design-related problems, and worker errors led to a partial meltdown of the TMI Unit 2 reactor 

core at TMI.

The nuclear industry has adopted pre-determined, site-specific Emergency Action Levels 

(EALs). The EALs provide the framework and guidance to observe, address, and classify the 

severity of site-specific events and conditions that are communicated to off-site emergency 

response organizations (Nuclear Regulatory Commission, 2008). There are additional EALs that 

specifically deal with issues of security, such as threats of airborne attack, hostile action within 

the facility, or facility attack. These EALs ensure that appropriate notifications for the security 

threat are made in a timely manner. Each facility is also equipped with a public alerting system, 

which includes a number of sirens to alert the public located in the Plume Ingestion Pathway 

EPZ. This alerting system is activated by the counties of each specific EPZ. Emergency 

notifications and instructions are communicated to the public via the Emergency Alert System 

as activated by the Commonwealth of Pennsylvania Emergency Operations Center. State 

officials also have the capability to send emergency messages as text messages to mobile 

devices.

4.3.28.3. Past Occurrence
Nuclear incidents rarely occur, but the incident at Three Mile Island is the worst fixed-nuclear 

facility accident in U.S. history. The resulting contamination and state of the reactor core led to 

the development of a fourteen-year cleanup and scientific effort. Additionally, the President’s 
Commission on the Accident at Three Mile Island examined the costs of the accident, 

concluding, “The accident at Three Mile Island on March 28, 1979, generated considerable 

economic disturbance. Some of the impacts were short term, occurring during the first days of 

the accident. Many of the impacts were experienced by the local community; others will be felt 

at the regional and national levels." The report concluded: “It appears clear that the major costs 

of the TMI Unit 2 accident are associated with the emergency management replacement power 

and the plant refurbishment or replacement. The minimum cost estimate of nearly $1 billion 

supports the argument that considerable additional resources can be cost effective if spent to 

guard against future accidents."

Despite the severity of the damage, no injuries due to radiation exposure occurred. However, 

numerous studies were conducted to determine the measurable health effects related to 

radiation and/or stress. More than a dozen epidemiological and stress related studies conducted 

to date have found no discernible direct health effects to the population in the vicinity of the 

plant. However, one study conducted by the DOH's Three Mile Island Health Research Program 

did find evidence of psychological stress, “lasting in some cases for five to six years." According 

to the program chief, "the people suffering from stress perceived their health as being poorer 

than it actually was when the Health Department checked the medical records.”
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The issue of radiation effects resulting from the accident at TMI will continue to be debated. 

Radiation science does accept thresholds of expected mortality and morbidity resulting from the 

exposure to radiation. Administrative standards have been incorporated into plans used by 

public health officials and emergency planners for the purpose of making protective actions 

decisions pertaining to sheltering and evacuation.

The accident at Three Mile Island had a profound effect on the residents, emergency 

management community, government officials and nuclear industry, not only in Pennsylvania, 

but nationwide. There were minimal requirements for off-site emergency planning for nuclear 

power stations prior to this accident. Afterwards, comprehensive, coordinated, and exercised 

plans were developed for the state, counties, school districts, special facilities (hospitals, 

nursing homes and detention facilities) and municipalities to assure the safety of the population. 

Costs associated with an event at one of the Commonwealth’s nuclear facilities, be it real or 

perceived, are significant. The mitigation efforts put in place immediately following the 1979 

continue until today. The Commonwealth Nuclear/Radiological plan which is a successor of the 

original "Annex E” is a result of the Commonwealth’s efforts to address the many components of 

mitigation planning. The comprehensive planning involved with the five nuclear facilities is an 

ongoing effort. Plans are reviewed and amended on an annual basis. Recent amendments to 

various planning documents and station procedures include the efforts to enhance station 

security measures and the means to bolster communications and response in the event of 

terrorist activities.

There have been no significant nuclear incidents in the Commonwealth since the 2013 Plan. 

However, the most recent nuclear incident to occur worldwide was that which involved the 

Fukushima Daiichi nuclear reactor in Okuma, Fukushima, Japan. This incident occurred on 

Marchl 1,2011. An earthquake in the area resulted in a series of equipment failures, nuclear 

meltdowns and releases of radioactive materials. These failures and releases were largely 

attributed to the water that penetrated the structures following the tsunami that was generated 

by the earthquake. The flooding caused the failure of multiple generators meant to keep the 

systems operating safely after the automatic shutdown. No deaths have been directly attributed 

to the incidents at the reactor at this time. The World Health Organization completed a report 

that indicated there were only small proportional increases in the occurrence of certain cancers 

following the radiation exposure from the plant.

Following this incident, the United States Nuclear Regulatory Commission developed a set of 

recommendations based on the lessons learned from the Fukushima incident. These 

recommendations are meant to enhance reactor safety for US-based nuclear reactors against a 

variety of factors. Recommendations included the categories of regulatory framework, ensuring 

protection (of the facilities and equipment), enhancing mitigation, strengthening emergency 

preparedness and improving the efficiency of NRC programs. One of the specific 

recommendations involves the re-evaluation and upgrade of seismic and flooding protection of 

structures, systems and components for each reactor. As more information comes out, and 

more lessons learned are developed, it should only serve to reinforce the protections in place 

against any type of incident involving nuclear power stations.
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4.3.28.4 Future Occurrence
Pennsylvania is home to the only nuclear power plant General Emergency in the nation. Since 

the Three Mile Island incident, nuclear power has become significantly safer and is one of the 

most heavily regulated industries in the nation. Despite the knowledge gained since then, there 

is still the potential for a similar accident to occur again at one of the five nuclear generating 

facilities in the Commonwealth. The Nuclear Energy Agency of the Organization for Economic 

Co-Operation and Development notes that studies estimate the chance of protective barriers in 

a modern nuclear facility at less than one in 100,000 per year (Nuclear Energy Agency 2005). 

Nuclear incident occurrences may also occur as a result of intentional actions; these acts are 

addressed under Section 4.3.30.

Across the United States, a number of Unusual Event and Alert classification level events occur 

each year at the 100+ nuclear facilities that warrant notification of local emergency managers.

Of these, Alert emergencies occur less frequently. For example, in 1997, there were forty 

notifications of Unusual Events and three Alert events nationwide. Based on historical events, 

Site Area Emergency and General Emergency incidents are very rare.

4.3.28 5. Environmental Impacts
Potential environmental impacts include the long-term effects of radioactive contamination in the 

environment and, particularly in Pennsylvania, in agricultural products. Spills and releases of 

radiologically active materials from accidents can result in the contamination of soil and water. 

Areas underlain by limestone and some types of glacial sediments are particularly susceptible to 

contamination.

After a nuclear incident, another significant impact is the effect of radiation on the health of the 

population near the incident. The duration of primary exposure could range in length from hours 

to months depending on the proximity to the point of radioactive release. External radiation and 

inhalation and ingestion of radioactive isotopes can cause acute health effects (e.g. death, 

severe health impairment), chronic health effects (e.g. cancers) and psychological effects.

4.3.28.6 State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical facilities to nuclear 

incidents, all structures located within the 10-mile Plume Exposure EPZ and all agricultural 

facilities located within the 50-mile Ingestion Exposure EPZ were identified. As in the state 

vulnerability assessment for drought hazard, agricultural facilities were defined based on the 

facility use for state facilities (Ag-Animal Facility, Ag-Nursery/Greenhouse, Ag-Storage, and 

Land were all assumed to represent agricultural uses), and based on the facility type for critical 

facilities (facilities assigned to the type “Agricultural" were known to represent agricultural uses).

Of the 4,460 geolocated state facilities, 105, or 2.4 percent, met the criteria for high nuclear 

hazard (Table 4.3.28-2).These facilities have a combined replacement value of more than $10.8 

million, or approximately 0.3% of the known value of geolocated state facilities.
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Table 4.3.28-2 Vulnerability of state facilities to nuclear incident.

# OF % OF ALL
DEPARTMENT VULNERABLE STRUCTURES FOR

STRUCTURES DEPARTMENT

Attorney General 0 0%

Department of Agriculture 6 38%

Department of Banking and Securities 0 0%

Department of Community and Economic Development 0 0%

Department of Conservation and Natural Resources 1 50%

Department of Corrections 29 4%

Department of Education 0 0%

Department of Environmental Protection 0 0%

Department of General Services 2 2%

Department of Health 1 2%

Department of Labor and Industry 1 1%

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 3 3%

Department of Revenue 0 0%

Department of Transportation 34 2%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 0 0%

Executive Offices 0 0%

Fish and Boat Commission 0 0%

Governor's Office 0 0%

Historical and Museum Commission 0 0%

Insurance Department 0 0%

Liquor Control Board 26 5%

Public School Employees' Retirement System 0 0%

State Civil Service Commission 0 0%
State Department 0 0%
State Employees' Retirement System

—

0 0%
State Police 2 6%
State System of Higher Education 0 0%
Thaddeus Stevens College of Technology 0 0%
Treasury Department 0 0%
Total 105 2.4%

Of the 14,011 geolocated critical facilities, 672, or 5 percent, met the criteria for high nuclear 

hazard (Table 4.3.28-3). These facilities have a combined replacement value of approximately 

$10.7 billion, or 6 percent of the known value of geolocated critical facilities.
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Table 4.3.28-3 Vulnerability of critical facilities to nuclear incident.

TYPE
# OF VULNERABLE % OF ALL STRUCTURES

STRUCTURES FOR FACILITY TYPE

Agricultural 230 84%

Banking 1 33%

Commercial 0 0%

Communication 16 3%

Dam 148 4%

Education (colleges and universities) 8 5%

Education (public schools) 161 5%

Emergency Operation Center 1 1%

Energy 2 4%

Fire Station 133 5%

Government 0 0%

Hospital 10 3%

National Monuments or Icon 0 0%

Nuclear 5 100%

Police Station 71 6%

Transportation 1 1%

Water 107 6%

Total 672
i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5%

4.3.28.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
In Pennsylvania, 145 municipalities and 61 school districts in eleven counties are located in the 

10-mile Plume Exposure Pathway EPZs of the five Pennsylvania nuclear power generating 

stations. The breakdown of jurisdictional vulnerability is shown in Table 4.3.28-4. A further 

fourteen counties provide support services related to monitoring and the mass care of evacuees 

from at-risk jurisdictions. In total, approximately 1,553 municipalities and 38 counties (of 67) are 

located within the 50-mile Ingestion Pathway Exposure EPZ (PEMA, 2010a). This does not 

include the communities vulnerable to nuclear incidents in neighboring states.

Table 4.3.28-4 Counties and municipalities located within each 10-mile Plume Exposure Pathway EPZ 
(DEP Bureau of Radiation Protection, 2009)____________________________________________________

BEAVER VALLEY POWER STATION

Risk County Risk Municipalities

Beaver County

City of Aliquippa Glasgow Borough Ohioville Borough

Beaver Borough Greene Township Patterson Township

Bridgewater Borough Hanover Township
Patterson Heights 

Borough

Brighton Township Hookstown Borough Potter Township

Center Township Hopewell Township Raccoon Township
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Table 4.3.28-4 Counties and municipalities located within each 10-mile Plume Exposure Pathway EPZ 
(DEP Bureau of Radiation Protection, 2009)

Chippewa Township
Independence

Township
Shippmgport Borough

Fallston Borough Industry Borough South Beaver Township

Frankfort Springs 
Borough

Midland Borough South Heights Borough

Georgetown Borough Monaca Borough Vanport Township
LIMERICK GENERATING STATION

Risk County Risk Municipalities

Berks County

Amity Township Douglass Township Washington Township

Boyertown Borough Earl Township

Colebrookdale Twp. Union Township

Montgomery

County

Collegeville Borough Lower Salford Twp. Skippack Township

Douglass Township Marlborough Twp. Trappe Borough

Green Lane Borough New Hanover Twp. Upper Frederick Twp.

Limerick Township Perkiomen Township Upper Pottsgrove Twp.

Lower Frederick Twp. Pottstown Borough Upper Providence Twp.

Lower Pottsgrove Twp. Royersford Borough Upper Salford Twp.

Lower Providence Twp. Schwenksville Borough West Pottsgrove Twp.

Chester County

Charlestown Township North Coventry Twp. Upper Uwchlan Twp.

East Coventry Twp. Phoenixville Borough Uwchlan Township

East Nantmeal Twp. Schuylkill Township Warwick Township

East Pikeland Twp South Coventry Twp. West Pikeland Twp.

East Vincent Twp Spring City Borough West Vincent Twp.
PEACH BOTTOM ATOMIC POWER STATION

Risk County Risk Municipalities

York County
Delta Borough Fawn Township

Lower Chanceford 
Township

Peach Bottom Township Fawn Grove Borough

SUSQUEHANNA STEAM ELECTRIC STATION

Risk County Risk Municipality

Columbia County

Beaver Township Briar Creek Twp. North Centre Twp

Berwick Borough Fishing Creek Twp. South Centre Twp.
Briar Creek Borough Mifflin Township

Luzerne County

Black Creek Township Huntington Township Salem Township
Butler Township Nanticoke City Shickshmny Borough

Conyngham Borough Nescopeck Borough Slocum Township
Conyngham Township Nescopeck Township Sugarloaf Township

Dorrance Township
New Columbus 

Borough
Union Township

Hollenback Township Newport Township

Hunlock Township Nuangola Borough
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Table 4.3.28-4 Counties and municipalities located within each 10-mile Plume Exposure Pathway EP2 
(DEP Bureau of Radiation Protection, 2009)

THREE MILE ISLAND NUCLEAR GENERATING STATION

Risk County Risk Municipalities

Cumberland

County
Lower Allen Township

New Cumberland 
Borough

Dauphin County

Conewago Township Londonderry Township Royalton Borough

Derry Township
Lower Paxton 

Township
South Hanover 

Township

Harrisburg City
Lower Swatara 

Township
Steelton Borough

Highspire Borough Middletown Borough Swatara Township

Hummelstown Borough Paxtang Borough

Lancaster County
Conoy Township Elizabethtown Borough West Donegal Township

East Donegal Township Mount Joy Township

Lebanon County
South Londonderry 

Township

York County

Conewago Township Hellam Township Newberry Township

Dover Township Lewisberry Borough Springettsbury Township

East Manchester 
Township

Manchester Borough Warrington Township

Fairview Township Manchester Township York Haven Borough

Goldsboro Borough Mount Wolf Borough

The loss experienced by each jurisdiction in the case of a nuclear incident will depend on the 

magnitude of the event. The example of the Three Mile Island incident gives an indication of 

local and regional economic losses, though. The President's Commission on the Three Mile 

Incident calculated the economic impact of the accident, looking at direct and indirect losses 

and other potential growth impacts. Direct impacts to the manufacturing sector were estimated 

at $6.3 million. These losses occurred within a few days after the accident and quickly subsided 

thereafter with no evidence of permanents layoffs resulting. Food processors incurred 

extraordinary expenses of $250,000 with some firms purchasing equipment to detect radiation 

levels and converting dairy production to powdered milk.

The utility itself incurred significant costs in the areas of emergency management and plant 

refurbishment and replacement power. Emergency management costs ran into the hundreds of 

millions of dollars and replacement power for both units at a cost of $24 million a month. The 

unaffected unit TMI Unit 1 was shut down for 6.5 years. During this time, more than $100 million 

in plant upgrades and refurbishment took place. Replacement power costs today are estimated 

at nearly twice the 1979 dollars. Cost of the accident cleanup and placing the facility in 

monitored storage cost approximately $1 billion.

The impact to tourism was estimated at approximately $6.5 million with lost wages in this sector 

estimated from $2.8 million to $3.8 million. Losses to the agricultural sector appeared to be
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minimal due to off-growing season. The Pennsylvania Department of Agriculture indicated that 

losses were significantly less than $1 million.

To quantify the relative jurisdictional vulnerability due to impacts to people and buildings within 

the 10-mile Plume Exposure EPZ, GIS analysis was conducted to identify all census tracts with 

centers located within 10 miles of a nuclear power station. The population, building counts, and 

exposed building value within these census tracts was then aggregated to the county scale. As 

shown in Table 4.3.28-5, only ten counties in Pennsylvania have census tracts within the 10- 

mile Plume Exposure EPZ. The county with the largest number of vulnerable people is 

Montgomery County. Approximately 160,000 residents of the densely populated Montgomery 

County live in census tracts within the 10-mile Plume Exposure EPZ. The county with the 

largest percentage of exposed building value, in contrast, is Beaver County. Approximately 50 

percent of the total value of all buildings in Beaver County is located in census tracts within the 

10-mile Plume Exposure EPZ.

Table 4.3.28-5 Vulnerability of people and buildings to nuclear incident.

COUNTY
VULNERABLE

POPULATION

VULNERABLE

BUILDINGS

DOLLAR VALUE

OF EXPOSED 

BUILDINGS, 

THOUSAND $

PERCENT OF

COUNTY

BUILDING

VALUE

Beaver 83,535 36,399 $9,573,500 50%

Berks 28,637 11,112 $3,165,926 7%

Chester 79,079 29,606 $10,736,842 16%

Columbia 16,905 7,495 $1,735,609 24%

Cumberland 7,290 3,340 $918,376 3%

Dauphin 112,240 41,152 $12,765,069 39%

Lancaster 57,164 20,127 $5,377,498 10%

Luzerne 41,853 17,859 $3,838,908 11%

Montgomery 164,580 57,375 $19,540,615 17%

York 75,043 29,820 $7,946,242 17%

Total 666,326 254,285 $75,598,585 5%

Potential jurisdictional losses in the 50-mile EPZ will solely originate from losses in farm 

products and contamination of farmland in counties within the 50-mile ingestion exposure 

pathway. Table 4.3.28-6 illustrates possible agricultural losses resulting from a nuclear incident, 

enumerating farmland acreage and the associated market value of products for counties where 

more than half the land area falls under the 50-mile EPZ.
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Table 4.3.28-6 Estimated 50-mile EPZ jurisdictional losses relating to agricultural production (USDA,
2012).

COUNTY
IMPACTED FARMLAND

ACREAGE

MARKET VALUE OF

AGRICULTURAL PRODUCTS 

SOLD (THOUSAND $)

Adams 171,305 $201,742

Allegheny 34,837 $10,397

Beaver 55,795 $20,913

Berks 233,744 $528,711

Bucks 64,024 $62,418

Butler 136,237 $52,905

Carbon 21,162 $9,339

Chester 164,495 $660,744

Columbia 122,743 $74,351

Cumberland 154,879 $195,356

Dauphin 129,378 $122,589

Delaware 4,725 $9,781

Juniata 91,032 $101,440

Lackawanna 32,750 $13,237

Lancaster 439,481 $1,474,954

Lawrence 80,468 $38,519

Lebanon 121,413 $348,933

Lehigh 76,331 $90,833

Luzerne 60,930 $20,993

Mercer 163,148 $82,650

Monroe 26,483 $10,974

Montgomery 30,780 $25,594

Montour 43,493 $47,425

Northampton 65,744 $43,496

Northumberland 129,501 $154,339

Perry 135,075 $140,401

Philadelphia 285 $768

Schuylkill 105,749 $165,853

Snyder 91,179 $165,493

Sullivan 37,481 $9,517

Union 93,241 $135,970

Washington 205,821 $35,412

Wyoming 68,749 $14,616

York 262,062 $234,064

Total 3,654,520 $5,304,727
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4.3.29. Opioid Addiction
4.3.29.1. Location and Extent
Opioid addiction occurs when an individual becomes physically dependent on opioid, a class of 

drugs that reduces pain. Opioid is used as a broad term and includes opiates, which are drugs 

naturally extracted from certain types of poppy plants, and narcotics. Opioids can also be 

synthetically made to emulate opium.

According to the Drug Enforcement Administration (DEA) opioids come in various forms: tablets, 

capsules, skin patches, powder, chunks in various colors from white to shades of brown and 

black, liquid form for oral use and injection, syrups, suppositories, and lollipops. The Centers for 

Disease Control and Prevention (CDC) defines the following as the three most common types of 

opioids:

• Prescription Opioids: Opioid medication prescribed by doctors for pain treatment. 

Prescription opioids can be synthetic-oxycodone (OxyContin) or hydrocodone (Vicodin), 

or natural, like morphine.

• Fentanyl: A powerful synthetic opioid that is 50 to 100 times more powerful that 

morphine and used for treating severe pain. Illegally made and distributed fentanyl is 

becoming more prevalent.

• Heroin: An illegal natural opioid processed from morphine and is also becoming more 

commonly used in the United States.

Opioids are highly addictive. They block the body’s ability to feel pain and can create a sense of 

euphoria. Additionally, individuals often build a tolerance to opioids, which can lead to misuse 

and overdose.

Opioid addiction impacts the entire Commonwealth. Nationally, Pennsylvania is among four of 

the hardest hit states from opioid-related deaths, along with West Virginia, Ohio, and New 

Hampshire. The CDC estimates that nearly 38 out of every 100,000 Pennsylvania residents 

died from opioid-related overdoses in 2016, higher than the national rate of opioid-related 

deaths of approximately 20 out of 100,000 people. In Pennsylvania, overdoses caused by 

opioids have become the leading cause of accidental death, surpassing automobile accidents 

(CDC, 2017).

People under the age of 35 have been particularly vulnerable to the opioid crisis. According to a 

joint intelligence report prepared by the DEA Philadelphia Division and the University of 

Pittsburgh, between 2015 and 2016 in Pennsylvania, fentanyl use increased 380 percent among 

15- to 24-year-olds while heroin use increased 970 percent in the 25- to 34-year age range. The 

report also documented a higher percentage of drug-related deaths attributed to opioid use in 

Pennsylvania’s rural communities at 42 percent, compared to 34 percent in urban comminutes.

4.3.29 2 Range of Magnitude
Opioid addiction can lead to overdose, which can be fatal. The most dangerous side effect of an 

opioid overdose is depressed breathing. The lack of oxygen to the brain causes permanent
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brain damage, leading to organ failure, and eventually, death. Signs and symptoms include 

respiratory depression, drowsiness, disorientation, pinpoint pupils, and clammy skin.

Opioid addiction can also be passed from mother to child in the womb. This condition, known as 

neonatal abstinence syndrome, has increased five-fold from 2000 to 2012, according to the 

National Institute on Drug Abuse (NIDA), resulting in an estimated 22,000 babies in the United 

States born with this condition (NIDA, 2017).

First responders—paramedics, police officers, and fire fighters, are also affected by 

Pennsylvania’s opioid addiction crisis. In addition to the crisis consuming time and resources, 

first responders also face exposure risk, particularly to synthetic fentanyl. According to the DBA, 

it takes two to three milligrams of fentanyl to induce respiratory depression, arrest, and possibly 

death. Since fentanyl is indistinguishable from several other narcotics and powdered 

substances, first responders must take extra precaution when dealing with calls related to drug 

abuse (DBA, 2017).

One of the worst examples of the impacts of the opioid crisis occurred in March 2018 when 

thirteen people in York County died from opioid related overdoses in 10 days, six of which 

occurred within 48 hours. The county coroner suspected that a particularly potent batch of 

heroin or fentanyl was to blame (Sentinel 2018). Similarly, the City of Hazelton, in Luzerne 

County, experienced five opioid overdoses in 12 hours with two resulting in death on May 4, 

2018. The Hazelton police chief warned citizens about a potentially deadly batch of heroin, 

possibly laced with fentanyl (WNEP 2018).

4.3.29.3. Past Occurrence
The CDC found that opioids are the main cause of drug-related overdoses and deaths, being 

responsible for nearly seventy-five percent of drug-related deaths nationally in 2017. Table 

4.3.29-1 lists the total number of drug overdoses by county in 2015 and 2016. Of the more than 

4,600 drug-related deaths in Pennsylvania in 2016, nearly 84 percent were attributed to two or 

more drugs. Therefore, drug-related overdose and death statistics account for all drug types, 

however, as noted above, the majority of drug-related deaths involve opioids. Philadelphia and 

Allegheny Counties reported the largest total numbers of drug overdoses in 2015 and 2016, 

while Cambria, Philadelphia, Beaver, and Armstrong Counties had the highest number of drug 

overdoses per capita. Drug overdose and drug-related deaths were not reported for seven 

counties.

Table 4.3.29*1 Number of Drug Overdoses Reported in Pennsylvania by County in 2015 and 2016 (DEA 
2106).

COUNTY 2015 2016 COUNTY 2015 2016

Adams 7 28 Lackawanna 70 84

Allegheny 424 648 Lancaster 80 116

Armstrong 29 41 Lawrence 30 40

Beaver 37 102 Lebanon 20 16

Bedford 6 11 Lehigh 115 134
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Table 4.3.29-1 Number of Drug Overdoses Reported in Pennsylvania by County in 2015 and 2016 (DEA 
2106).

COUNTY 2015 2016 COUNTY 2015 2016

Berks 69 117 Luzerne 95 140

Blair 22 43 Lycoming 25 34

Bradford 16 17 McKean 8 7

Bucks 117 168 Mercer 18 31

Butler 47 74 Mifflin 5 6

Cambria 58 94 Monroe 41 41

Cameron No data No data Montgomery 152 230

Carbon 18 17 Montour 8 5

Centre 15 20 Northampton 71 70

Chester 63 97 Northumberland 16 27

Clarion 4 7 Perry 3 9

Clearfield 13 11 Philadelphia 702 907

Clinton 4 10 Pike 7 10

Columbia 16 18 Potter No data No data

Crawford 28 32 Schuylkill 25 59

Cumberland 41 58 Snyder No data No data

Dauphin 82 84 Somerset 16 21

Delaware 202 206 Sullivan N/A N/A

Elk No data No data Susquehanna 6 8

Erie 68 90 Tioga 3 6

Fayette 41 60 Union 2 7

Forest No data No data Venango 11 9

Franklin 21 39 Warren No data No data

Fulton 3 11 Washington 73 106

Greene 14 19 Wayne 19 17

Huntingdon 8 7 Westmoreland 126 174

Indiana 35 45 Wyoming 7 7

Jefferson 8 7 York 99 127

Juniata No data No data

As shown in Table 4.3.29-2 Pennsylvania has experienced an increase in drug-related deaths 

each year since 2014.

Table 4.3.29-2 Number of Drug-Related Deaths per Year in Pennsylvania (CDC, 2018)

YEAR TOTAL DEATHS

2014 2,732

2015 3,264

2016 4,627
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Table 4.3.29-2 Number of Drug-Related Deaths per Year in Pennsylvania (CDC, 2018)

YEAR TOTAL DEATHS

2017 5,545

Figure 4.3.29-1 illustrates the number of all drug-related deaths per 100,000 people in each 
Pennsylvania county in 2016. Philadelphia and Allegheny Counties experienced the largest total 
numbers of drug-related deaths. However, the five counties with the highest number of drug- 
related deaths per capita were Fulton, Cambria, Beaver, Armstrong, and Philadelphia 
respectively which corresponds to the number of reported overdoses that same year. Fentanyl 
related substances were present in 52 percent of decedents and heroin was present in 45 
percent of decedents (DBA, 2016). County specific data for 2017 has not yet been released by 
CDC or DBA.
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Figure 4.3.29-1 Number of drug related-deaths per 100,000 people in 2016 (DEA, 2016).
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Though the opioid addiction crisis is complex and unprecedented, it is widely acknowledged that 

the opioid crisis began in the late 1990s when pharmaceutical companies introduced opioid- 

based pain medication, such as OxyContin, Percocet, and Vicodin. As these drugs became 

more frequently prescribed, misuse and overdose increased and it became clear that 

prescription opioids were highly addictive. (NIDA, 2018).

4.3.29 4 Future Occurrence
Pennsylvania has seen a steady rise in opioid related deaths over the last several years, with 

drug-related death rates increasing 102 percent between 2014 and 2017. If opioid related 

deaths continue to increase at this pace then the Commonwealth could experience an 

estimated 10,000 drug-related deaths in the year 2020.

However, future occurrences of opioid addiction and misuse, overdose, and fatalities are 

unclear as the state moves forward with overdose prevention initiatives. In January 2018, 

Governor Tom Wolf declared Pennsylvania's opioid addictions epidemic a disaster emergency. 

This declaration should enhance coordination and data collection between state and local 

responders, improve tools for families and first responders, and expand treatment access. The 

declaration also improves access to naloxone, a lifesaving drug that reverses the effects of a 

drug-overdose. In addition, a new Opioid Coordination Group has is housed within the 

Pennsylvania Emergency Management Agency. (PA DOH, 2018).

Overall, the probability of future opioid overdose and death is highly likely as defined by the Risk 

Factor Methodology (see Section 4.1).

4 3.29.5. Environmental Impacts
Fentanyl and fentanyl-related substances are hazardous materials and should be treated as 

such. Contact with fentanyl can impact first responders and family and friends of opioid users. 

Depending on the potency of the drug, it can take as little as the equivalent of a few grams of 

table salt to cause health complications (DEA, 2017).

According to a recent study, environmental scientists at the Cary Institute of New York found 

traces of opioids and other drugs in streams, rivers, and lakes. These traces came from human 

urine and feces, and medications that have been flushed down the toilet. However, the 

ecological and environmental impacts are unknown. The United States Environmental 

Protection Agency (EPA) suggests while the risks of pharmaceuticals found in wastewater, 

ambient water, and drinking water is low, further research is needed (EPA, 2014).

4.3.29.6 State Facility Vulnerability Assessment and Loss Estimation 
State facilities are not at risk to the opioid crisis, but there are some occupation-specific risks 

that may make some employees more vulnerable. State employees working in direct patient 

care are vulnerable to fentanyl exposure. Since fentanyl can be ingested orally, inhaled through 

the nose or mouth, or absorbed through the skin or eyes, any substance suspected to contain 

fentanyl should be handled with extreme caution. Exposure to a small amount of fentanyl can 

lead to respiratory depression or death. Fentanyl-related substances have been found in 

powders, pills, capsules, liquids, and on blotter paper. The DEA recommends that all first 

responders carry a Personal Protective Equipment (PPE) kit that includes: nitrile gloves, N-95
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dust masks, sturdy eye protection, paper coveralls and shoe protection, and naloxone injectors. 

The DEA also suggests using extreme caution when using police dogs, as they are at serious 

risks to health complications from inhaling fentanyl and fentanyl-related substances (DEA,

2017).

The physical plant and facilities of the Commonwealth are not likely to experience losses from 

the opioid addiction crisis. However, absenteeism associated with an opioid addiction in state 

facilities located in high-risk areas could lead to economic loss through lost productivity and 

increased medical costs.

4.3.29.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
In general, jurisdictions that are more densely populated are more vulnerable to opioid addiction 

threats as access to the drugs increases. However, as stated above, rural communities in 

general experienced larger per-capita opioid-related deaths.

Northumberland and Wyoming Counties profiled Opioid Addiction in their multi-jurisdictional 

hazard mitigation plans and ranked them low and medium, respectively.

Jurisdictional losses in the opioid addiction crisis stem from lost wages, productivity, and 

resources rather than losses to buildings or land. Locally, many Pennsylvania counties have 

seen an increase of time and resources devoted to the opioid epidemic as overdose and 

response increases however there is no comprehensive tracking mechanism to record total 

local losses associated with the opioid crisis.

Impacts including total costs to jurisdictions are only beginning to be understood, researched, 

and tracked. There is no comprehensive database currently tracking monetary losses at the 

local level. However, the American Enterprise Institute (AEI), using national data from the CDC 

and White House Council of Economic Advisors, calculated a total cost per capita ($1,799), of 

the opioid epidemic for Pennsylvania. Using this per capita estimate in combination with county 

population estimates, losses have been distributed by county as depicted in Table 4.3.29.3. The 

total estimated cost to Pennsylvania is more than $23 billion. It is important to note that this 

methodology assumes equal per capita opioid misuse and fatality across all counties however, 

based on reported drug overdoses and drug related deaths, it is known that some counties, 

including those in the southwestern region, are more vulnerable and more likely to experience 

higher per capita costs while counties in central and north central Pennsylvania tend to be less 

vulnerable and likely have lesser costs per capita. Another important caveat regarding this 

methodology is that that a portion of the costs will have been state losses rather than county or 

jurisdictional but the ratio of state to local cost burden is unknown at this time.

Nationally, the economic cost of the opioid addiction crisis is estimated at $504 billion (CEA, 

2017).

Table 4.3.29-3 Estimated total cost of opioid addiction through 2015 based on per capita estimates by 
County (AEI 2018, USCensus 2018)

COUNTY COST ($) COUNTY COST ($)

Adams 184,102.464 Lackawanna 379,159,039

492



4 Risk Assessment

Table 4.3.29-3 Estimated total cost of opioid addiction through 2015 based on per capita estimates by 
County (AEI 2018, USCensus 2018)

COUNTY COST ($) COUNTY COST ($)

Allegheny 2,200,263,352 Lancaster 976,682,497

Armstrong 118,089,958 Lawrence 156,637,131

Beaver 298,885,860 Lebanon 251,417,446

Bedford 87,215,520 Lehigh 659,322,706

Berks 751,719.346 Luzerne 570,900,057

Blair 222,099,143 Lycoming 204,799,959

Bradford 109,474,547 McKean 74,352,670

Bucks 1,130,385,459 Mercer 201,038,250

Butler 336,607,292 Mifflin 83,452,012

Cambria 239,364,146 Monroe 302,314,754

Cameron 8,261,008 Montgomery 1,486,108,925

Carbon 114,871,547 Montour 32.871,328

Centre 292,625,340 Northampton 545,825,595

Chester 934,208,107 Northumberland 165,560,171

Clarion 69,185,942 Perry 82,982,473

Clearfield 143,353,315 Philadelphia 2,843,972,537

Clinton 70,157,402 Pike 100,188,109

Columbia 118,611,668 Potter 30,226,798

Crawford 155,000,041 Schuylkill 256,481,631

Cumberland 449,868,734 Snyder 73,400,999

Dauphin 496,002,290 Somerset 134,027,299

Delaware 1,015,888,104 Sullivan 10,954,111

Elk 54,324,403 Susquehanna 73,732,015

Erie 493,899,259 Tioga 73,386,607

Fayette 236,575,696 Union 80,226,405

Forest 13,127,303 Venango 93,119,838

Franklin 277,466.966 Warren 71,346,541

Fulton 26,247,410 Washington 372,929,102

Greene 66,149,230 Wayne 92,117,795

Huntingdon 81,838,309 Westmoreland 634.375,973

Indiana 152,830,447 Wyoming 49,152,278

Jefferson 78,803,396 York 802,494,322

Juniata 44,100,686 TOTAL 23,037,161,063

Beaver County has been heavily burdened with the rising costs of the opioid crisis. With the 

number of deaths increasing in Beaver County from 328 deaths in 2015 to 758 in 2017, the 

Beaver County Coroner’s Office devotes a great deal of time and resources to drug-related 

deaths. In addition to the loss of productivity of addicts, the cost of treating and incarcerating
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addicts, the loss of business, and theft due to opioid addiction in 2016, the county has also 

spent thousands of dollars on naloxone and prescription programs (The Times, 2018).

Indiana County has also had significant financial burden on their first responders service, 

coroner costs, and court costs. Coroner costs have almost doubled in six years, with $89,000 

spent on autopsies in 2010, to $165,000 spent in 2016. The county has lost more than $100,000 

on ambulance services. If the opioid addiction crisis continues to increase, Indiana County may 

be forced to cut ambulance services or raise taxes (Reuters, 2017).

4.3.30. Terrorism
4.3.30.1. Location and Extent
Terrorism is a threat everywhere. Though there is no universal definition of terrorism, the 

Federal Bureau of Investigation (FBI) defines terrorism as the unlawful use offeree and violence 

against persons or property to intimidate or coerce a government, the civilian population, or any 

segment thereof, in furtherance of political or social objectives.

There are many important considerations in evaluating terrorism hazards, such as the existence 

of facilities, landmarks, or other buildings of international, national, or regional importance. 

Military and civilian government facilities, international airports, large cities, and high-profile 

landmarks are considering high-risk targets, according FEMA. Other targets can include large 

public gatherings, water and food supplies, utilities, and corporate centers. Terrorists can also 

use cyber-attacks or send explosive, chemical, or biological agents through the mail (FEMA, 

2013). Terrorism can take many forms and terrorists have a wide range of personal, political, or 

cultural agendas. Any location could therefore be a potential terrorist target.

Of particular concern to Pennsylvania are the many critical facilities in the Commonwealth.

Police stations, hospitals, military installations, fire stations, schools, wastewater treatment 

plants, and nuclear power generation stations along with critical infrastructure such as bridges, 

tunnels, electric generation and distribution facilities, public water supplies, and government 

buildings may be potential terrorist targets. Damage to these facilities and infrastructure could 

cripple transportation routes and commerce. Additionally, there are over 3,300 SARA Title III 

facilities as well as many transportation routes vital to the entire nation traversing the 

Commonwealth, making intentional hazard material releases a potential threat to citizens and 

the environment. Environmental hazards related to hazardous material releases are addressed 

in full in Section 4.3.23.

4.3 30.2 Range of Magnitude
The term “terrorism” refers to intentional, criminal, and malicious acts, but the functional 

definition of terrorism can be interpreted in many ways. The Federal Bureau of Investigation 

(FBI) classifies terrorism into two categories:

• International terrorism: Violent acts committed by individuals and/or groups inspired by 

or associated with designated foreign terrorist organizations or nations, and

• Domestic terrorism: Acts carried out by individuals and/or groups inspired by or 

associated with primarily U.S.-based movements that support extremist ideologies of a 

political, religious, social, racial, or environmental nature.
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FEMA defines the three main goals of terrorism as causing public fear, convincing citizens that 

the government cannot protect against terrorism, and making the motivating causes known to 

the public. Terrorist attacks can take many forms. FEMA identifies the following as some of the 

common tactics of terrorism:

• Agriterrorism—food contamination or destruction of crops via pest introduction or 

disease agents

• Arson/incendiary attack

• Armed attack

• Assassination

• Biological agent

• Chemical agent

• Cyberterrorism

• Conventional bomb

• Hijackings

• Intentional hazardous material release

• Kidnapping

• Nuclear bomb

• Radiological agent

Explosives have been a prominent method of conducting terrorism, but intelligence suggests 

that the possibility of biological or chemical terrorism is increasing. The FBI has found that the 

Internet, the rise of social media, and domestic extremists known as Homegrown Violent 

Extremists (HVEs) are reshaping terrorism and changing its form (FBI 2018).

The severity of terrorist incidents depends upon the method of attack, the proximity of the attack 

to people, animals, or other assets and the duration of exposure to the incident or attack device. 

For example, chemical agents are poisonous gases, liquids or solids that have toxic effects on 

people, animals, or plants. Many chemical agents can cause serious injuries or death. In this 

case, severity of injuries depends on the type and amount of the chemical agent used and the 

duration of exposure.

Biological agents are organisms or toxins that have illness-producing effects on people, 

livestock and crops. Some biological agents cannot be easily detected and may take time to 

develop. Therefore, it can be difficult to know that a biological attack has occurred until victims 

display symptoms. In other cases, the effects are immediate. Those affected by a biological 

agent require the immediate attention of professional medical personnel. Some agents are 

contagious which may result in the need for victims to be quarantined.

In recent years, cyber terrorism has become a larger threat than in years past. Cyber terrorism 

can be defined as activities intended to damage or disrupt vital computer systems. These acts 

can range from taking control of a host website to using networked resources to directly cause 

destruction and harm. Cyber terrorists can be difficult to identify because the internet provides a 

meeting place for individuals from various parts of the world. Individuals or groups planning a 

cyber-attack are not organized in a traditional manner, as they are able to effectively
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communicate over long distances without delay. One of the more prominent groups involved in 

large-scale hacking events recently is the group Fancy Bears from Russia. They have been 

known to overtake websites, steal information, and alter the content that is presented to the 

public. The largest threat to institutions from cyber terrorism comes from any processes that are 

networked and controlled via computer. Any vulnerability that could allow access to sensitive 

data or processes should be addressed and any possible measures taken to harden those 

resources to attack. Further information about cyber-terrorism can be found in Section 4.3.19.

An active shooter, as defined by the U.S. Department of Homeland Security, is an individual 

actively engaged in killing or attempting to kill people in a confined area. In most cases, active 

shooters use firearms and there is no pattern or method to their selection of victims. Recent 

high-profile incidents involving active shooters include: the 2016 Pulse nightclub shooting in 

Orlando, Florida, the 2017 Las Vegas shooting where a gunman opened fire in a concert 

setting, and the 2018 Marjory Stoneman Douglas High School shooting in Parkland, Florida. 

Historical active shooter events include the Sandy Hook Elementary School shootings, the 

Virginia Tech shootings, and the Columbine High School shootings. No substantive research 

has yet been compiled to address the potential vulnerability to an active shooter incident. Some 

of these incidents have occurred in public places, and some in places that are considered more 

restricted (like elementary schools and high schools). There is no discernible pattern to the 

location chosen by the shooters.

Instances of terrorism in the Commonwealth have thus far been limited; in the September 11, 

2001 attacks, while United Flight 93 crashed in Pennsylvania, its target lay elsewhere. In this 

incident, four individuals hijacked the plane with the intent of crashing it into a target in 

Washington, D C. They failed to reach their destination, and all 40 passengers and crew 

members on board perished.

The worst-case scenario for a terrorism event in Pennsylvania would be if a “dirty bomb" 

combining radioactive material with conventional explosives were to be detonated in Center City 

Philadelphia at lunchtime on a weekday. At that time of day and location, a significant number of 

individuals would be exposed to the bomb's radiation both at the time of detonation and after the 

fact as the radiation spread. The explosive device could damage or even topple buildings, spark 

utility outages citywide, and/or ignite large-scale urban fires. This worst-case scenario is based 

on a planning scenario used in developing the Pittsburgh Central Business District Evacuation 

Plan; the location was switched to Philadelphia as the state’s largest population center.

4 3.303. Past Occurrence
There has been a high consciousness of terrorist activity in the press with few catastrophic 

events. The most significant terrorist attack on US soil occurred on September 11, 2001; Flight 

93, the fourth hijacked aircraft in the attack, crashed in Somerset County, Pennsylvania.

Another significant recent terrorist event was the detonation of a pair of homemade pressure 

cooker bombs at the finish line of the Boston Marathon. This event killed three people and 

injured a further 264 people. While this event did not happen in Pennsylvania, numerous cities 

throughout the Commonwealth host similar large scale outdoor activities that could be potential
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target. PEMA was on a state of heightened alert for the Philadelphia Marathon, which occurred 

shortly after the bombing in Boston.

Pennsylvania regularly experiences threats and suspected terrorist activity, as documented in 

PEMA's incident management system, PEMA-KC. The annual number of incidents reported 

across the state is summarized in Table 4.3.30-1. Bomb threats represented the majority of 

incidents in every year.

Table 4.3.30-1 Threat and suspected terrorist activity events, 2012-2018 (PEMA-KC, 2018)

THREAT/SUSPECTED 
TERRORIST ACTIVITY TYPE

2012 2013 2014 2015 2016 2017 2018*

Biological Threat 0 0 0 0 0 0 0

Bomb Found 2 5 1 2 2 1 1

Bomb Threat 29 182 207 206 152 132 35

Cyber Attacks 0 0 0 0 0 2 0

Hostage Situation 2 3 3 6 5 2 1

Sabotage 0 0 0 0 0 0 0

School Bomb Threat 5 41 37 46 39 24 6

Suspected Terrorism 0 1 0 0 1 0 0

Terroristic Threat 1 9 2 4 1 1 3

Terrorist Activity - totals 39 241 250 264 200 162 46

"Events totaled through April 2018

In addition, suspicious activity plays into terrorism hazards because of the uncertainty 

associated with those events. Table 4.3.30-2 displays suspicious activity events as reported to 

PEMA-KC from January 2012 to April 2018.

Table 4.3.30-2 Threat and suspected suspicious activity events, 2012-2018 (PEMA-KC, 2018)

THREAT/SUSPECTED
SUSPICIOUS ACTIVITY TYPE

2012 2013 2014 2015 2016 2017 2018*

Suspicious Activity 24 171 117 107 88 70 20

Suspicious Device 5 20 11 15 12 8 1

Suspicious Package 8 62 44 38 47 38 13

Suspicious Substance 0 6 3 6 1 1 0

Terrorist Activity - totals 37 259 175 166 148 117 34

"Events totaled through April 2018

4.3.30.4 Future Occurrence
Based on historical events, Pennsylvania can expect to experience several terrorist incidents 

and suspicious activities each year. Note that this estimate is based on the occurrence of past 

events over a short period of time and is not the result of detailed statistical sampling. Although 

previous events have not resulted in what are considered significant terrorist attacks, the 

severity of a future incident cannot be predicted with a sufficient level of certainty. Prediction of
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terrorist attacks is almost impossible because terrorism is a result of human factors. As long as 

fringe groups maintain radically different ideas than that of the government or general 

population, terrorism is a possibility.

4.3.30.5. Environmental Impacts
The impacts of terrorism can vary in severity from nominal to catastrophic and are contingent 

upon the method of the attack, the volume offeree applied, and the population density of the 

attack site. There may be significant loss of life for humans and animals as well as economic 

losses. Additionally, the impact of the attack itself may be exacerbated by the fact that human 

services agencies like community support programs, health and medical services, public 

assistance programs, and social services can experience physical damage to facilities, supplies, 

and equipment, as well as disruption of emergency communications. There may also be 

ancillary effects of terrorism such as urban fires or, in the case of a radiological device, 

radioactive fallout that can multiply the impact of a terrorist event.

4.3.30.6. State Facility Vulnerability Assessment and Loss Estimation
Since the probability of terrorism occurring cannot be quantified in the same way as that of 

many natural hazards, it is not possible to assess vulnerability in terms of likelihood of 

occurrence. Instead, vulnerability is assessed in terms of specific assets. By identifying 

potentially at-risk terrorist targets in Pennsylvania, planning efforts can be put in place to reduce 

the risk of attack. FEMA’s Integrating Manmade Hazards into Mitigation Planning (2003) 

encourages site-specific assessments that should be based on the relative importance of a 

particular site to the surrounding community or population, threats that are known to exist and 

vulnerabilities including:

• Inherent vulnerability:
Visibility - How aware is the public of the existence of the facility?

Utility - How valuable might the place be in meeting the objectives of a potential 

terrorist?

- Accessibility - How accessible is the place to the public?

- Asset mobility - is the asset's location fixed or mobile?

Presence of hazardous materials - Are flammable, explosive, biological, chemical and/or 

radiological materials present on site? If so, are they well secured?

Potential for collateral damage - What are the potential consequences for the 

surrounding area if the asset is attacked or damaged?

- Occupancy - What is the potential for mass casualties based on the maximum number 

of individuals on site at a given time?

• Tactical vulnerability:
Site Perimeter

Site planning and Landscape Design - Is the facility designed with security in mind - 

both site-specific and with regard to adjacent land uses?

- Parking Security - Are vehicle access and parking managed in a way that separates 

vehicles and structures?

Building Envelope
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Structural Engineering - Is the building's envelope designed to be blast-resistant? Does 

it provide collective protection against chemical, biological and radiological 

contaminants?

Facility Interior
- Architectural and Interior Space Planning - Does security screening cover all public and 

private areas?

Mechanical Engineering - Are utilities and Heating. Ventilating and Air Conditioning 

(HVAC) systems protected and/or backed up with redundant systems?

Electrical Engineering - Are emergency power and telecommunications available? Are 

alarm systems operational? Is lightning sufficient?

Fire Protection Engineering - Are the building’s water supply and fire suppression 

systems adequate, code-compliant and protected? Are on-site personnel trained 

appropriately? Are local first responders aware of the nature of the operations at the 

facility?

Electronic and Organized Security - Are systems and personnel in place to monitor and 

protect the facility?

All state facilities are vulnerable to terrorism in some way, whether or not the facility itself is the 

target of an attack. While highly unlikely that all critical facilities would be destroyed in a single 

event, the total replacement cost of all state critical facilities with known replacement values is 

$193,956,142,183.

4.3.30.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
All communities in the Commonwealth are vulnerable on some level, directly or indirectly, to a 

terrorist attack. However, larger cities like Philadelphia and Pittsburgh are the most vulnerable 

to terrorist attacks due to the sheer size of these urban areas, density of the population, and 

concentration of critical infrastructure located there. Port facilities in Pittsburgh, Philadelphia, 

and Erie are also possible targets because of their role as logistics hubs. Because of its status 

as the state capital, Harrisburg also has elevated vulnerability.

Jurisdictional loss estimates can vary greatly in a terrorism event based on the magnitude and 

type of terrorist action. Catastrophic terrorism events will have proportionally catastrophic losses 

for the jurisdiction in question. For example, losses may be greater in an event that results in the 

complete destruction of a high-rise building; in that scenario, losses will stem from loss of life, 

the actual destruction of the building, and business interruptions. For comparison’s sake, the 

total losses incurred by New York City in the September 11, 2001 attacks are estimated at $83- 

95 billion. This loss estimate includes lost tax revenue for the city, the cost of response and 

recovery, business interruptions, deaths, building damage, and infrastructure damage. The cost 

of evacuation could be significant; the City of Pittsburg estimates that should a large-scale 

terrorist event occur in the central business district, they would have to evacuate approximately 

65,000 workers and approximately 7,000 university students. Likewise, many visitors to the 

central business district would require evacuation assistance. While Pennsylvania’s cities are 

certainly smaller than New York, losses could still be severe.
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4.3.31. Transportation Accident
4.3.31.1. Location and Extent
Transportation accidents are defined as accidents involving highway, air, and rail travel. These 

incidents are collectively the costliest of all hazards in the Commonwealth in terms of lives lost, 

injuries, and economic losses. Pennsylvania has the fifth largest state highway system in the 

United States - larger than New York, New Jersey, and New England combined.

Pennsylvania's highway transportation network consists of 119,000 linear miles of roadway, of 

which Pennsylvania Department of Transportation (PennDOT) is responsible for 40,500 miles, 

and 31,800 bridges, of which 25,000 are owned by PennDOT (Federal Highway Administration, 

2017). Daily vehicle miles traveled (DVMT) on the Pennsylvania highway system is 

276,966,605; 66% of this total occurs in urban areas while 34% occurs in rural areas 

(PennDOT, 2016). The sheer amount of roadway coupled with the high volume of traffic creates 

the potential for serious accidents along the Commonwealth’s roads and bridges.

Pennsylvania's highway transportation network encompasses a number of key routes for the 

movement of goods and people, including Interstates 76 (PA Turnpike), 78, 79, 80, 81, 95, and 

476 (PA Turnpike Northeast Extension) and US Routes 1,15, 22, 30, 202, and 422 (PennDOT, 

2016). Figure 4.3.31-1 illustrates the average annual daily traffic for Pennsylvania roads; this 

map highlights the volume of traffic on these and other key routes.
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Figure 4.3.31-1 Average annual daily traffic on the Pennsylvania highway system (PennDOT 2018).
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With 128 public use airports (including 15 commercial airports), 291 private-use airports and 

288 private-use heliports across the Commonwealth (PennDOT, 2018b). Considering the 

number of commercial air traffic flyovers that occur every day, there exists a potential extent for 

air transportation accidents statewide. However, a five-mile radius around each airport can be 

considered a high-risk area since most aviation incidents occur near take-off and landing site. 

Figure 4.3.31-2 illustrates Pennsylvania’s major airports and their associated yearly commercial 

passenger enplanements.
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Rail transportation accidents are generally classified as one of three types:

• Derailment - an accident on a railway in which a train leaves the rails;

• Collision - an accident in which a train strikes something such as another train or 

highway motor vehicle; and

• Other - accidents caused by other circumstances like obstructions on rails, fire, or 

explosion.

Rail accidents can occur anywhere along the more than 5,000 linear miles of track in the 

Commonwealth. Rail transportation is divided into two major categories: freight and passenger. 

Each category can be subdivided according to carrier type: major carrier (SFX, Norfolk 

Southern, Amtrak, etc.) and local or regional carriers (company/business owned and operated, 

regional transit agencies, etc.). There are more than 50 railroad companies operating in 

Pennsylvania (PennDOT, 2016b).

River traffic is now a planning consideration for the Commonwealth. Barges breaking away 

from moorings or their pilot boats can be a hazard. These barges can carry a wide variety of 

loads, including hazardous materials. Runaway barges can pose a threat to other river traffic, 

physical structures over and next to the waterway, and even the properties that line a waterway. 

Much of the potential threat depends on the load being carried. Recent events in April of 2018 

included a barge colliding with a major bridge in downtown Pittsburgh.

4.3.31.2. Range of Magnitude
Significant passenger vehicle, air, and rail transportation accidents can result in a wide range of 

outcomes from damage solely to property to serious injury or death. Most air incidents are non- 

fatal and cause minor injuries or property damage. The majority of motor vehicle crashes are 

non-fatal in Pennsylvania, but PennDOT estimates that every hour nine people are injured in a 

car crash, and every seven hours someone dies as a result of a car crash. Most fatal crashes 

occur in May and June but the highest number of crashed overall occur in October, November, 

and December (PennDOT, 2016).

Railway and roadway accidents in particular have the potential to result in hazardous materials 

release (See Section 4.3.24). Transportation accidents can also result in broader infrastructure 

damage.

The worst transportation accident on record occurred in May 1998 when a tanker carrying 

gasoline exploded on Interstate 95 in Delaware County, causing two deaths and significant 

damage. The fire was so hot that it buckled the bridge girders and forced months of repairs that 

affected the nation’s major east coast roadway (New York Times 1998). The governor declared 

this event a disaster; because of its wider impact and declaration status, it can be considered 

the worst-case event.
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4.3.31.3. Past Occurrence
Vehicular transportation accidents are a daily occurrence in the Commonwealth. According to 

PennDOT, in 2016, there was an average of 355 reportable crashes daily. Reportable crashes 

are crashes resulting in a death or injury in any degree to any person involved or crashes 

resulting in damage to any vehicle serious enough to require towing. In 2012, there were 

124,092 reportable crashes resulting in 1,310 deaths and 86,846 injuries. In 2016, there were 

129,395 reportable crashes (a 1.8% increase over 2015) resulting in 1,188 deaths (a 1.0% 

decrease from 2015) and 82,971 injuries (an increase of 1.2% from 2011). Of the injuries, just 

about 5.3% were classified as serious. Table 4.3.31-1 illustrates trends in crashes, deaths, and 

injuries from 2012-2016 (PennDOT, 2016).

Table 4.3.31-1 Pennsylvania vehicular transportation accident trends, 2012-2016 (PennDOT, 2016)

2012 2013 2014 2015 2016

Reported Crashes 124,092 124,149 121,317 127,127 129,395

Total Fatalities 1,310 1,208 1,195 1,200 1,188

Total Injuries 86,846 83,089 79,758 82,004 82,971

Suspected Serious Injury 3,458 3,254 3,042 3,030 4,397

Suspected Minor Injury 13,519 12,662 12,075 12,503 26,284

Possible Injury 43,441 41,755 40,071 40,364 23,050

Unknown Severity 26,428 25,418 24,570 26,107 29,240

Deaths per 100 Million Vehicle-Miles 1.31 1.21 1.21 1.20 1.18

Aviation accidents are the least frequent type of transportation accident. The National 

Transportation Safety Board, the federal agency responsible for aviation accident information, 

indicates that from 2006-2017, there were 364 air transportation accidents in Pennsylvania.

Most of these accidents involved small aircraft and many resulted in only minimal injuries. Of the 

total accidents, 59 were fatal, resulting in 86 deaths (NTSB, 2018).

According to the Federal Railroad Administration (FRA), there have been 296 rail incidents from 

2014-2017 in the Commonwealth. During this time, there were reported a total of 382 injuries 

and 11 deaths from these accidents. This includes the deadly Amtrak derailment in 

Philadelphia that occurred in May of 2015 and led to the death of 8 passengers, 241 injuries, 

and over $30 million in damages. Table 4.3.31-2 provides an account of these recent rail 

accidents and their associated damages (FRA, 2018).
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Table 4.3.31-2 Rail incidents in Pennsylvania from 2014-2017 (FRA, 2018).

COUNTY 2014 2014 2015 2015 2016 2016 2017 2017 TOTAL TOTAL
INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES

Adams 0 $0 0 $0 0 $0 0 $0 0 $0

Allegheny 11 $1,288,010 10 $388,424 10 $956,778 5 $403,031 36 $3,036,243

Armstrong 2 $77,000 0 $0 0 $0 0 $0 2 $77,000

Beaver 29 $780,379 9 $572,769 6 $276,085 9 $234,788 53 $1,864,021

Bedford 0 $0 0 $0 0 $0 1 $2,205,216 1 $2,205,216

Berks 1 $44,453 1 $19,100 2 $61,264 1 $18,700 5 $143,517

Blair 5 $1,981,558 2 $251,079 2 $132,775 7 $111,864 16 $2,477,276

Bradford 1 $14,100 2 $132,000 0 $0 2 $101,000 5 $247,100

Bucks 3 $73,829 6 $206,589 6 $98,658 2 $346,000 17 $725,076

Butler 0 $0 1 $627,693 0 $0 0 $0 1 $627,693

Cambria 5 $596,545 1 $14,376 1 $70,000 0 $0 7 $680,921

Cameron 0 $0 0 $0 0 $0 0 $0 0 $0

Carbon 0 $0 0 $0 0 $0 0 $0 0 $0

Centre 0 $0 0 $0 0 $0 1 $36,900 1 $36,900

Chester 1 $10,782 0 $0 4 $67,280 1 $11,687 6 $89,749

Clarion 0 $0 0 $0 0 $0 0 $0 0 $0

Clearfield 0 $0 0 $0 1 $18,700 0 $0 1 $18,700

Clinton 0 $0 0 $0 0 $0 0 $0 0 $0

Columbia 0 $0 0 $0 0 $0 0 $0 0 $0

Crawford 1 $13,000 0 $0 0 $0 0 $0 1 $13,000

Cumberland 5 $76,480 9 $373,943 2 $46,984 3 $57,691 19 $555,098

Dauphin 3 $177,360 3 $184,052 5 $357,775 5 $226,514 16 $945,701

Delaware 4 $46,210 10 $118,164 4 $3,807,857 0 $0 18 $3,972,231

Elk 0 $0 0 $0 0 $0 0 $0 0 $0

Erie 1 $25,025 2 $44,200 2 $103,310 2 $36,310 7 $208,845

Fayette 4 $28,156 3 $216,510 0 $0 2 $18,642 9 $263,308

Forest 0 $0 0 $0 0 $0 0 $0 0 $0
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Table 4.3.31-2 Rail incidents in Pennsylvania from 2014-2017 (FRA, 2018).

COUNTY
2014 2014 2015 2015 2016 2016 2017 2017 TOTAL TOTAL

INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES

Franklin 1 $20,557 1 $43,670 0 $0 0 $0 2 $64,227

Fulton 0 $0 0 $0 0 $0 0 $0 0 $0

Greene 1 $229,486 0 $0 0 $0 0 $0 1 $229,486

Huntingdon 0 $0 1 $57,504 1 $11,318 0 $0 2 $68,822

Indiana 0 $0 1 $38,939 1 $39,800 2 $146,285 4 $225,024

Jefferson 0 $0 0 $0 0 $0 0 $0 0 $0

Juniata 0 $0 0 $0 0 $0 0 $0 0 $0

Lackawanna 2 $99,627 0 $0 1 $50,600 3 $264,676 6 $414,903

Lancaster 2 $32,000 1 $39,503 1 $31,328 1 $27,927 5 $130,758

Lawrence 0 $0 0 $0 1 $63,894 0 $0 1 $63,894

Lebanon 0 $0 0 $0 1 $25,970 0 $0 1 $25,970

Lehigh 3 $51,571 6 $190,302 2 $65,743 4 $97,394 15 $405,010

Luzerne 0 $0 0 $0 2 $15,000 1 $1,000 3 $16,000

Lycoming 1 $428,438 0 $0 0 $0 0 $0 1 $428,438

McKean 0 $0 0 $0 0 $0 0 $0 0 $0

Mercer 2 $48,807 0 $0 0 $0 0 $0 2 $48,807

Mifflin 0 $0 0 $0 0 $0 1 $2,066,216 1 $2,066,216

Monroe 1 $94,369 0 $0 0 $0 1 $392,039 2 $486,408

Montgomery 0 $0 4 $104,463 4 $138,868 0 $0 8 $243,331

Montour 0 $0 0 $0 0 $0 1 $48,269 1 $48,269

Northampton 3 $168,460 1 $18,992 3 $61,395 1 $60,700 8 $309,547

Northumberland 0 $0 0 $0 0 $0 0 $0 0 $0

Perry 1 $36,188 1 $17,060 0 $0 0 $0 2 $53,248

Philadelphia 22 $648,461 21 $31,908,351 8 $234,746 6 $212,083 57 $33,003,641

Pike 0 $0 0 $0 0 $0 0 $0 0 $0

Potter 0 $0 0 $0 0 $0 0 $0 0 $0

Schuylkill 0 $0 0 $0 0 $0 0 $0 0 $0
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Table 4.3.31-2 Rail incidents in Pennsylvania from 2014-2017 (FRA, 2018).

COUNTY 2014 2014 2015 2015 2016 2016 2017 2017 TOTAL TOTAL
INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES INCIDENTS DAMAGES

Snyder 0 $0 0 $0 0 $0 0 $0 0 $0

Somerset 2 $45,340 1 $15,480 1 $29,159 2 $431,650 6 $521,629

Sullivan 0 $0 0 $0 0 $0 0 $0 0 $0

Susquehanna 0 $0 0 $0 0 $0 0 $0 0 $0

Tioga 0 $0 0 $0 0 $0 0 $0 0 $0

Union 0 $0 0 $0 0 $0 0 $0 0 $0

Venango 3 $45,482 0 $0 1 $24,000 0 $0 4 $69,482

Warren 0 $0 0 $0 0 $0 0 $0 0 $0

Washington 0 $0 1 $14,127 1 $12,390 0 $0 2 $26,517

Wayne 0 $0 0 $0 0 $0 0 $0 0 $0

Westmoreland 1 $2,323,253 0 $0 1 $14,379 0 $0 2 $2,337,632

Wyoming 0 $0 0 $0 0 $0 0 $0 0 $0

York 0 $0 2 $185,450 1 $48,744 2 $22,115 5 $256,309

Total* 97 $9,504,926 79 $35,782,740 66 $6,864,800 54 $7,578,697 296 $59,731,163

•Total incidents are based on individual accidents. Some accidents are counted in multiple counties, but the report records incidents separately based on counties.
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4.3.31.4. Future Occurrence
With the volume of goods and people moving through Pennsylvania, transportation accidents 

will continue to occur routinely, especially passenger vehicle accidents

In the case of highway accidents, PennDOT has taken great strides to reduce the number of 

highway transportation accidents through programs such as the Pennsylvania Highway Safety 

Corridor. In this program, PennDOT designates sections of highway where traffic citation fines 

are doubled in the hope that higher fines will deter unsafe driving and reduce accidents.

The number of rail accidents nationally has been falling for the last four years.

Additionally, the probability of aviation accidents nationwide was 3.45 accidents per 100,000 

flight hours in 2016. This accident rate has decreased each year since 2013 when it was 4.95 

accidents per 100,000 flight hours (FAA, 2018). This means that the likelihood of air 

transportation accidents in the Commonwealth remains low.

Overall, the probability of future transportation accidents is highly likely as defined by the Risk 

Factor Methodology (see Section 4.1).

4.3.31.5. Environmental Impacts
Like the range of magnitude, the environmental impacts of transportation accidents can vary 

greatly. In the case of a simple motor vehicle crash, train derailment, or aviation accident, the 

environmental impact is minimal. However, if the accident involves any type of vehicle moving 

chemicals or other hazardous materials, the impact will be considerably larger and may include 

an explosion or the release of potentially hazardous material. For a complete discussion of the 

environmental impacts of hazardous materials releases, see Section 4.3.24.

4.3.31.6. State Facility Vulnerability Assessment and Loss Estimation
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to 

highway accidents, all structures located within one-quarter mile of major Interstates, US 

Highways, and/or state highways, shown in Figure 4.3.31-1, were identified. For this 

assessment, one-quarter mile was selected as a representative distance within which death, 

injury, or significant property damage could occur. In addition, the damage to a given facility will 

depend on many different facility characteristics, including use, function, construction type, and 

age. The results of this assessment represent the potential impacts to state assets based on 

location, but do not account for these other factors.

Of the 4,460 geolocated state facilities, 2878, or 64.5 percent, are located within a quarter mile

of an Interstate, US highway, or state highway (Table 4.3.31-3). These facilities have a

combined replacement value of more than $1.48 billion, or approximately 37.8 percent of the

known value of geolocated state facilities.
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Table 4.3.31-3 Vulnerability of state facilities to high\vay accidents

DEPARTMENT
# OF VULNERABLE 

STRUCTURES
% OF ALL STRUCTURES 

FOR DEPARTMENT

Attorney General 7 78%

Department of Agriculture 9 56%

Department of Banking and Securities 1 50%

Department of Community and Economic 
Development

2 50%

Department of Conservation and Natural
Resources

1 50%

Department of Corrections 405 58%

Department of Education 1 100%

Department of Environmental Protection 9 69%

Department of General Services 59 45%

Department of Health 35 73%

Department of Labor and Industry 40 58%

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 58 59%

Department of Revenue 7 70%

Department of Transportation 1,317 78%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 7 88%

Executive Offices 1 50%

Fish and Boat Commission 86 56%

Governor's Office 1 100%

Historical and Museum Commission 21 70%

Insurance Department 0 0%

Liquor Control Board 412 75%

Public School Employees' Retirement System 2 33%

State Civil Service Commission 1 100%

State Department 0 0%

State Employees' Retirement System 1 25%

State Police 23 64%

State System of Higher Education 350 41%

Thaddeus Stevens College of Technology 20 100%

Treasury Department 2 100%

Total 2,878 65%

Of the 14,011 geolocated critical facilities, 6,278 or 45 percent, are located within a quarter mile 

of an Interstate, US highway, or state highway (Table 4.3.31-4Table 4.3.21-4). These facilities
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have a combined replacement value of more than $88.5 billion, or approximately 46 percent of 

the known value of geolocated critical facilities.

Table 4.3.31-4 Vulnerability of state critical facilities to highway accidents by facility type

TYPE
# OF VULNERABLE

STRUCTURES
% OF ALL STRUCTURES 

FOR FACILITY TYPE

Agricultural 152 55%

Banking 2 67%

Commercial 18 67%

Communication 160 26%

Dam 848 25%

Education (colleges and universities) 82 52%

Education (public schools) 1,379 43%

Emergency Operation Center 49 71%

Energy 15 27%

Fire Station 1,698 63%

Government 6 24%

Hospital 162 47%

National Monument or Icon 1 17%

Nuclear 0 0%

Police Station 829 67%

Transportation 43 57%

Water 834 46%

Total 6,278 45%

To assess the vulnerability of state-owned or leased facilities and critical infrastructure to air 

transportation accidents, all structures located within five miles of both public and private 

airports and heliports with more than 1,000 enplanements per year (15 facilities across state), 

shown in Figure 4.3.31-2, were identified. For this assessment, five miles was selected as a 

representative distance within which death, injury, or significant property damage could occur. In 

addition, the damage to a given facility will depend on many different facility characteristics, 

including use, function, construction type, and age. The results of this assessment represent the 

potential impacts to state assets based on location, but do not account for these other factors.

Of the 4.460 geolocated state facilities, 225, or 5 percent, are located within five miles of an
airport with more than 1,000 enplanements per year (Table 4.3.31-5). These facilities have a
combined replacement value of more than $113 million, or approximately 2.9 percent of the
known value of geolocated state facilities.
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Table 4.3.31-5 Vulnerability of state facilities to air transportation accidents

DEPARTMENT
# OF VULNERABLE % OF ALL STRUCTURES

STRUCTURES FOR DEPARTMENT

Attorney General 2 22%

Department of Agriculture 2 13%

Department of Banking and Securities 0 0%

Department of Community and Economic 
Development

2 50%

Department of Conservation and Natural
Resources

1 50%

Department of Corrections 1 0%

Department of Education 0 0%

Department of Environmental Protection 1 8%

Department of General Services 1 1%

Department of Health 3 6%

Department of Labor and Industry 8 12%

Department of Military and Veterans Affairs 0 0%

Department of Public Welfare 7 7%

Department of Revenue 2 20%

Department of Transportation 126 7%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 0 0%

Executive Offices 0 0%

Fish and Boat Commission 2 1%

Governor's Office 1 100%

Historical and Museum Commission 2 7%

Insurance Department 0 0%

Liquor Control Board 47 9%

Public School Employees' Retirement System 0 0%

State Civil Service Commission 0 0%

State Department 0 0%

State Employees' Retirement System 1 25%

State Police 4 11%

State System of Higher Education 12 1%

Thaddeus Stevens College of Technology 0 0%

Treasury Department 0 0%

Total 225 5%

Of the 14,011 geolocated critical facilities, 874 or 6 percent, are located within 5 miles of airports 

with more than 1,000 enplanements per year (Table 4.3.31-6Table 4.3.21-4). These facilities 

have a combined replacement value of more than $11 billion, or approximately 6 percent of the 

known value of geolocated critical facilities.

512



4 Risk Assessment

Table 4.3.31-6 Vulnerability of state critical facilities to air transportation accidents by facility type

TYPE
# OF VULNERABLE

STRUCTURES

% OF ALL STRUCTURES

FOR FACILITY TYPE

Agricultural 24 9%

Banking 1 33%

Commercial 1 4%

Communication 37 6%

Dam 103 3%

Education (colleges and universities) 13 8%

Education (public schools) 274 9%

Emergency Operation Center 3 4%

Energy 4 7%

Fire Station 199 7%

Government 1 4%

Hospital 27 8%

National Monument or Icon 0 0%

Nuclear 1 20%

Police Station 97 8%

Transportation 11 15%

Water 78 4%

Total 874 6%

To assess the vulnerability of state-owned or leased facilities and critical infrastructure to rail 

transportation accidents, all structures located within a quarter mile of rail lines were identified. 

Rail accidents do not usually cause damage to buildings because of the fixed nature of this 

mode of transportation, but there still may be damage to state facilities located within one- 

quarter mile of rail lines. The damage to a given facility will depend on many different facility 

characteristics, including use, function, construction type, and age. The results of this 

assessment represent the potential impacts to state assets based on location, but do not 

account for these other factors.

Of the 4,460 geolocated state facilities, 948, or 21 percent, are located within a quarter mile of a 
rail line (Table 4.3.31-7). These facilities have a combined replacement value of more than $1.2 

billion, or approximately 31 percent of the known value of geolocated state facilities.

Table 4.3.31-7 Vulnerability of state facilities to rail transportation accidents

DEPARTMENT
# OF VULNERABLE 

STRUCTURES

% OF ALL STRUCTURES 

FOR DEPARTMENT

Attorney General 4 44%

Department of Agriculture 3 19%

Department of Banking and Securities 2 100%

Department of Community and Economic 
Development

3 75%
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Table 4.3.31-7 Vulnerability of state facilities to rail transportation accidents

DEPARTMENT
# OF VULNERABLE % OF ALL STRUCTURES

STRUCTURES FOR DEPARTMENT

Department of Conservation and Natural
Resources

1 50%

Department of Corrections 96 14%

Department of Education 0 0%

Department of Environmental Protection 6 46%

Department of General Services 47 36%

Department of Health 21 44%

Department of Labor and Industry 37 54%

Department of Military and Veterans Affairs 1 100%

Department of Public Welfare 48 49%

Department of Revenue 7 70%

Department of Transportation 316 19%

Drug and Alcohol Programs 0 0%

Emergency Management Agency 7 88%

Executive Offices 0 0%

Fish and Boat Commission 27 18%

Governor's Office 1 100%

Historical and Museum Commission 9 30%

Insurance Department 2 100%

Liquor Control Board 193 35%

Public School Employees' Retirement System 4 67%

State Civil Service Commission 1 100%

State Department 0 0%

State Employees' Retirement System 2 50%

State Police 3 8%

State System of Higher Education 106 12%

Thaddeus Stevens College of Technology 0 0%

Treasury Department 1 50%

Total 948 21%

Of the 14,011 geolocated critical facilities, 2,961 or 21 percent, are located within a quarter mile

of rail lines (Table 4.3.31-8). These facilities have a combined replacement value of more than

$47 billion, or approximately 24 percent of the known value of geolocated critical facilities.
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Table 4.3.31*8 Vulnerability of state critical facilities to rail transportation accidents by facility type

TYPE
U OF VULNERABLE

STRUCTURES
% OF ALL STRUCTURES 

FOR FACILITY TYPE

Agricultural 108 39%

Banking 2 67%

Commercial 12 44%

Communication 83 13%

Dam 286 8%

Education (colleges and universities) 43 27%

Education (public schools) 540 17%

Emergency Operation Center 15 22%

Energy 18 33%

Fire Station 839 31%

Government 17 68%

Hospital 92 27%

National Monument or Icon 3 50%

Nuclear 3.
60%

Police Station 414 33%

Transportation 29 39%

Water 457 25%

Total 2,961 21%

4.3.31.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to transportation accidents, all census blocks 

with centers located within one-quarter mile of an Interstate highway, U.S. highway, or State 

highway were identified. The population, building counts, and building value of all vulnerable 

census blocks were then aggregated to the county scale.

For highway accidents, the counties with the highest percentage of exposed building value are 

Cameron, Schuylkill, Northumberland, Erie, and McKean Counties (Table 4.3.31-9). In each of 

these counties, more than half of the total building value is vulnerable to a highway accident. 

The counties with the most people exposed to highway accidents, in contrast, are the most 

populous counties: Philadelphia, Allegheny, and Montgomery. In each of these counties, more 

than 230,000 people are located within one-quarter mile of a highway. Across the state, about

37.6 percent of total building value is vulnerable to a highway accident.

Table 4.3.31-9 Vulnerability of people and buildings to highway accidents.

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

EXPOSED BUILDING 
VALUE (THOUSAND $)

% OF TOTAL
BUILDING VALUE

Adams 38,906 15,948 $4,304,012 41%

Allegheny 336,806 140,483 $55,690,967 34%

Armstrong 24,682 11,715 $2,793,483 42%

Beaver 57,502 25,454 $7,561,296 39%
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Table 4.3.31-9 Vulnerability of people and buildings to highway accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Bedford 16,513 8,019 $1,734,524 38%

Berks 152,229 57,329 $18,630,125 41%

Blair 53,067 23,078 $6,325,424 49%

Bradford 18,695 7,864 $1,983,707 35%

Bucks 186,018 68,904 $27,383,107 33%

Butler 44,509 19,737 $6,977,400 33%

Cambria 50,469 24,117 $6,973,258 44%

Cameron 3,144 2,137 $526,226 59%

Carbon 21,422 10,167 $2,213,103 30%

Centre 67,889 20,608 $7,510,390 47%

Chester 178,823 65,475 $26,094,768 38%

Clarion 16,041 6,859 $1,825,068 44%

Clearfield 25,510 12,371 $2,902,671 38%

Clinton 18,709 7,606 $1,842,740 49%

Columbia 29,799 11,573 $3,153,407 44%

Crawford 29,747 14,167 $4,055,468 42%

Cumberland 86,164 34,670 $11,444,216 41%

Dauphin 89,510 36,722 $11,959,460 37%

Delaware 192,528 68,749 $24,188,447 35%

Elk 11,748 5,990 $1,728,121 42%

Erie 139,809 53,941 $15,975,269 52%

Fayette 36,202 16,100 $4,088,735 33%

Forest 1,459 1,435 $208,747 16%

Franklin 53,756 22,454 $5,672,221 39%

Fulton 3,821 1,931 $387,027 28%

Greene 12,200 4.405 $1,163,431 34%

Huntingdon 16,073 6,736 $1,423,748 34%

Indiana 31,876 12,158 $3,266,010 40%

Jefferson 18,611 8,712 $2,056,438 45%

Juniata 8,118 3,588 $816,003 39%

Lackawanna 66,917 27,622 $9,000,902 35%

Lancaster 211,918 79,875 $24,490,765 45%

Lawrence 37,957 16,906 $4,558,966 50%

Lebanon 54,760 21,385 $6,341,146 44%

Lehigh 89,597 33,469 $11,695,399 29%

Luzerne 88,845 40,121 $10,771,788 31%

Lycoming 28,387 13,356 $3,506,442 30%

McKean 20,472 8,956 $2,377,799 51%

Mercer 46,892 20,382 $6,121,098 47%
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Table 4.3.31-9 Vulnerability of people and buildings to highway accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Mifflin 16,338 7,241 $1,476,425 34%

Monroe 35,264 16,168 $4,517,478 24%

Montgomery 239,654 87,267 $38,094,759 33%

Montour 5,826 2,653 $663,747 36%

Northampton 80,104 30,240 $9,515,130 29%

Northumberland 46,225 22,599 $5,355,540 56%

Perry 14,693 6,505 $1,458,640 35%

Philadelphia 501,859 164.444 $66,422,016 40%

Pike 7,675 5,644 $1,334,170 16%

Potter 6,577 3,960 $954,095 39%

Schuylkill 77,609 37,135 $8,911,324 57%

Snyder 12,315 5,560 $1,455,466 39%

Somerset 28,049 13,409 $3,250,712 42%

Sullivan 2,172 1,680 $305,928 30%

Susquehanna 13,320 6,455 $1,425,701 34%

Tioga 14,063 6,344 $1,595,518 40%

Union 14,170 6.445 $1,808,286 44%

Venango 16,925 8,027 $1,988,109 35%

Warren 16,729 8.392 $2,241,175 47%

Washington 73,378 33,240 $9,493,240 40%

Wayne 12,271 6,107 $1,387,342 23%

Westmoreland 121,881 57,346 $16,273,864 40%

Wyoming 9,645 4.426 $998,889 38%

York 156,445 64,393 $18,935,965 40%

Total 4,241,287 1,698,954 553,586,841 38%

With highway accidents, there is an added vulnerability that stems from the age and upkeep of 

bridges throughout the Commonwealth. Pennsylvania has the second largest number of 

deficient bridges in the nation with over 4,500 structurally deficient bridges, which is nearly 20% 

of Pennsylvania’s bridges. These bridges have a sufficiency rating of 80 or less and are in need 

of costly repairs (ASCE, 2017). Unrepaired deficient bridges may be more likely to break, thus 

leading to highway transportation damages or deaths. Figure 4.3.31-3 illustrates the distribution 

of structurally deficient and functionally obsolete bridges. Indiana, McKean, and Wayne 

counties all have at least 25% of their bridges rated as structurally deficient; Allegheny County 

has by far highest number of deficient bridges with 284. Dauphin, Montour. Northumberland, 

Snyder, and Union Counties have the lowest proportion of deficient bridges with between 4.4- 

9% total deficient bridges (PennDOT, 2018).
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Figure 4.3.31-3 Structurally deficient bridges in Pennsylvania (PennDOT, 2018).
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For air transportation accidents, the counties with the highest percentage of exposed building 

value are Cambria, Lehigh, and Berks Counties (see Table 4.3.31-10). The counties with the 

most people exposed to air transportation accidents, in contrast, are Berks, Lehigh, Delaware, 

and Philadelphia counties. In each of these counties, more than 100,000 people are vulnerable 

to an air transportation accident. Across the state, about 8.7 percent of total building value is 

vulnerable to these types of accidents.

Table 4.3.31-10 Vulnerability of people and buildings to air transportation accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Adams 0 0 0 0%

Allegheny 57,782 22,426 58,000,983 5%

Armstrong 0 0 0 0%

Beaver 932 418 584,643 0%

Bedford 1,193 500 5101.528 2%

Berks 166,187 57,324 518,476,516 41%

Blair 8,540 3,510 5805,001 6%

Bradford 0 0 0 0%

Bucks 0 0 0 0%

Butler 0 0 0 0%

Cambria 49,317 22,342 56,679,791 42%

Cameron 0 0 0 0%

Carbon 0 0 0 0%

Centre 0 0 0 0%

Chester 0 0 0 0%

Clarion 0 0 0 0%

Clearfield 0 0 0 0%

Clinton 0 0 0 0%

Columbia 0 0 0 0%

Crawford 0 0 0 0%

Cumberland 0 0 0 0%

Dauphin 42,556 16,889 55,225,598 16%

Delaware 122,127 42,958 512,800,568 19%

Elk 0 0 0 0%

Erie 87,551 35,442 510,282,873 34%

Fayette 0 0 0 0%

Forest 0 0 0 0%

Franklin 0 0 0 0%

Fulton 0 0 0 0%

Greene 0 0 0 0%

Huntingdon 215 134 517,188 0%

Indiana 0 0 0 0%

Jefferson 3,265 1,549 5263,657 6%
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Table 4.3.31-10 Vulnerability of people and buildings to air transportation accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Juniata 0 0 0 0%

Lackawanna 36,535 14,837 $4,066,568 16%

Lancaster 88,379 33,793 $11,312,255 21%

Lawrence 0 0 0 0%

Lebanon 0 0 0 0%

Lehigh 162,536 55,240 $16,551,985 41%

Luzerne 33,073 15,141 $3,733,480 11%

Lycoming 38,099 15,403 $4,409,429 37%

McKean 3,158 965 $228,279 5%

Mercer 0 0 0 0%

Mifflin 0 0 0 0%

Monroe 0 0 0 0%

Montgomery 0 0 0 0%

Montour 0 0 0 0%

Northampton 75,622 27,364 $8,998,761 27%

Northumberland 0 0 0 0%

Perry 0 0 0 0%

Philadelphia 102,761 39,902 $9,114,321 5%

Pike 0 0 0 0%

Potter 0 0 0 0%

Schuylkill 0 0 0 0%

Snyder 0 0 0 0%

Somerset 422 173 $29,127 0%

Sullivan 0 0 0 0%

Susquehanna 0 0 0 0%

Tioga 0 0 0 0%

Union 0 0 0 0%

Venango 15,182 6,766 $1,657,975 29%

Warren 0 0 0 0%

Washington 0 0 0 0%

Wayne 0 0 0 0%

Westmoreland 36,673 15,436 $4,130,595 10%

Wyoming 0 0 0 0%

York 16,433 6,685 $1,667,221 3%

Total 1,148,538 435,197 128,638,342 9%

Rail accidents pose a risk to people and property in 63 of Pennsylvania's 67 counties. Table 

4.3.31-11 summarizes the exposure of people and buildings to rail accidents in each of 

Pennsylvania’s counties. Philadelphia County has the highest vulnerable population with over
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500,000 people living in areas that could be impacted by rail accidents. Philadelphia also has 

the most vulnerable buildings in both relative and absolute terms. More than 170,000 buildings 

in Philadelphia are located in areas that could be impacted by rail accidents, representing more 

than 40 percent of the total building value.

Table 4.3.31-11 Vulnerability of people and buildings to rail transportation accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Adams 11,923 4,353 $1,521,958 15%

Allegheny 292,531 122,441 $46,718,244 29%

Armstrong 7,375 3,798 $995,558 15%

Beaver 35,820 15,573 $4,886,422 25%

Bedford 1,182 528 $86,662 2%

Berks 88.040 32,587 $11,196,217 25%

Blair 33,115 13,875 $4,304,016 33%

Bradford 9,369 3,923 $1,056,943 19%

Bucks 64,963 25,707 $10,621,442 13%

Butler 15,974 7,309 $2,155,855 10%

Cambria 28,387 13,842 $4,367,740 27%

Cameron 928 806 $151,525 17%

Carbon 13,635 5,983 $1,390,695 19%

Centre 8442 3,753 $1,028,276 6%

Chester 70,068 24,970 $10,324,510 15%

Clarion 0 0 $0 0%

Clearfield 16,918 8,214 $2,176,311 28%

Clinton 10,241 3,874 $1,059,248 28%

Columbia 12,829 5,485 $1,808,145 25%

Crawford 9,425 5,056 $1,568,977 16%

Cumberland 42,822 16,501 $5,672,922 20%

Dauphin 47,609 19,513 $7,020,930 22%

Delaware 160,613 54,502 $19,316,528 28%

Elk 7,519 4,040 $1,333,219 32%

Erie 47,869 17,933 $6,141,296 20%

Fayette 23,483 10,509 $2,525,239 20%

Forest 0 0 $0 0%

Franklin 18,905 7,791 $2,325,691 16%

Fulton 0 0 $0 0%

Greene 5,080 2,223 $484,901 14%

Huntingdon 5,994 2,634 $650,826 16%

Indiana 11,647 4,974 $1,217,734 15%

Jefferson 9,611 4,502 $1,154,813 25%

Juniata 1,877 827 $176,456 8%

Lackawanna 63,012 25,076 $8,564,930 33%
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Table 4.3.31-11 Vulnerability of people and buildings to rail transportation accidents.

COUNTY
VULNERABLE VULNERABLE EXPOSED BUILDING % OF TOTAL
POPULATION BUILDINGS VALUE (THOUSAND $) BUILDING VALUE

Lancaster 56,200 22,314 $7,889,353 14%

Lawrence 9,798 4,799 $1,457,969 16%

Lebanon 22,942 8,354 $2,800,722 20%

Lehigh 48,238 17,390 $6,432,850 16%

Luzerne 86,207 37,632 $10,159,745 29%

Lycoming 20,406 8,241 $2,662,734 22%

McKean 9,828 4,806 $1,250,737 27%

Mercer 16,029 6,830 $2,519,114 19%

Mifflin 9,438 4,699 $1,179,236 27%

Monroe 7,223 2,774 $805,606 4%

Montgomery 155,035 56,037 $25,327,791 22%

Montour 3,434 1,427 $359,966 19%

Northampton 39,768 14,661 $4,589,420 14%

Northumberland 30,993 14,537 $3,797,664 40%

Perry 5,896 2,696 $611,275 15%

Philadelphia 501,986 173,775 $67,050,141 40%

Pike 677 525 $97,476 1%

Potter 38 30 $3,902 0%

Schuylkill 30,731 14,924 $3,526,803 23%

Snyder 5,403 1,960 $743,513 20%

Somerset 12,916 6,077 $1,350,319 17%

Sullivan 0 0 $0 0%

Susquehanna 5,433 2,336 $500,905 12%

Tioga 1,830 828 $160,688 4%

Union 7,042 2,349 $902,297 22%

Venango 8,973 4,070 $1,061,630 19%

Warren 8,102 3,831 $1,137,886 24%

Washington 41,839 19,778 $6,016,886 25%

Wayne 3,775 1,935 $543,956 9%

Westmoreland 67,689 31,552 $8,733,677 21%

Wyoming 3,085 1,546 $371,021 14%

York 53,592 19,013 $7,029,453 15%

Total 2,451,752 964,828 $335,078,964 23%

Pennsylvania’s metropolitan areas like Greater Philadelphia and the Pittsburgh region maintain 

the largest risk of both highway transportation and rail transportation accidents due to the high 

number of railway tracks, roadway miles, and vehicle miles traveled coupled with high 

population and economic activity densities.
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4.3.32. Urban Fire and Explosion
4.3.32.1. Location and Extent
Urban fire and explosion hazards include vehicle and building/structure fires as well as 

overpressure rupture, overheat, or other explosions that do not ignite. This hazard occurs in 

denser, more urbanized areas statewide and most often occurs in residential structures. 

Nationally, fires cause over 3,000 deaths and approximately 16,000 injuries each year (U.S. Fire 

Administration, 2018). Urban fires can more easily spread from building to building in denser 

areas. Furthermore, urban fires are a more significant threat in the many areas of the 

Commonwealth with a significant proportion of buildings built before 1970. Figure 4.3.32-1 

illustrates the concentration of residential structures built before 1970 in Pennsylvania.

Urban fires and explosions often begin as a result of other hazards—particularly storms, 

lightning strikes, drought, transportation accidents, hazardous materials releases, criminal 

activity (arson), and terrorism.
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Figure 4.3.32-1 Percent of residential buildings built before 1970 (ACS 2012-2016).
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4.3.32.2. Range of Magnitude
In general, the extensive networks of roads and streets coupled with the number of local fire 

departments should provide swift access to fire events. It is anticipated that blockage by 

damage, debris, and operations will be localized and temporary. However, urban fires have the 

potential to cause extensive damage to residential, commercial, or public property. Damage 

ranges from minor smoke and/or water damage to the destruction of buildings. People are often 

displaced for several months to years depending on the magnitude of the event. Urban fires and 

explosions can also cause injuries and death. In Pennsylvania, the fire mortality rate is 

approximately 3.5 deaths and 14.6 injuries per 1,000 fires. This is higher than the national 

average which is 2.3 deaths and 10.4 injuries per 1,000 fires. As of May 2018, 72 fatalities 

caused by home fires have been reported by the U.S. Fire Administration, and in 2017, 112 

deaths were caused by home fires. Between 1990 and 2017, 230 on-duty firefighter deaths 

were reported, and as of May 2018, four deaths have been reported (U.S. Fire Administration, 

2018).

In the most serious urban fire events, the extreme heat of a fire event can damage the 

underlying infrastructure. For example, in 1996, an eight-alarm tire fire ignited in Philadelphia 

under Interstate 95. The extreme heat of the fire caused the bridge to buckle and forced two 

months of repairs to the bridge. The governor declared this event a disaster shortly after it 

occurred.

The worst-case urban fire or explosion event in Pennsylvania occurred in February 1991, when 

a fire broke out in the One Meridian Plaza skyscraper in Philadelphia. The fire started on the 

22nd floor and burned for 18 hours, gutting eight floors and causing an estimated $100 million in 

property loss. This event also caused the windows in the building to break, granite to crack, and 

other structural weakening.

4.3.32.3. Past Occurrence
Urban fire events occur daily in communities across Pennsylvania. According to the U.S. Fire 

Administration, structural fires, including residential and nonresidential buildings, caused 79.4 

percent of reported fires in 2018, vehicle fires caused 12.7 percent, and outside fires caused

1.6. percent. From 2010-2012, there were 51,743 building fires, 10,560 vehicle fires, and 1,925 

explosions reported to the Pennsylvania Fire Information Reporting System (PennFIRS). Since 

2015, PennFIRS partnered with Emergency Reporting, and this information is no longer 

available to the public.

In addition, PEMA's incident management system, PEMA-KC, tracks major structure fires, 

vehicle fires, and explosions. Table 4.3.32-1 summarizes the reported urban fire and explosion 

events from 2012-2018.

Table 4.3.32-1 Urban fire and explosion events, 2012-2018 (PEMA-KC, 2018)

2012 2013 2014 2015 2016 2017 2018*

Structure Fires 151 620 808 822 729 862 285

Vehicle Fires 22 76 123 124
i

129 155 42

Explosions 0 3 1 2 0 1
__________________ I

1
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Table 4.3.32-1 Urban fire and explosion events, 2012-2018 (PEMA-KC, 2018)

2012 2013 2014 2015 2016 2017 2018*

Urban Fire and Explosion 
Hazards - totals 470 560 556 684 1124 1139 642

‘Events totaled through April 2018

PEMA's State Disaster History lists a number of significant fire events resulting in disaster 

declarations. An April 1978 fire in East Stroudsburg resulted in a President’s Declaration of 

Major Disaster. A tire fire in March 1997 in Washington County triggered a Gubernatorial 

Proclamation of Disaster Emergency, as did a fire in McKeesport, Allegheny County in 1976 and 

a refuse bank fire in August 1972 in Plymouth, Luzerne County. Additionally, many fire events 

warranted Small Business Administration Disaster Declarations. For more details, see Section 

4.2.1.

4.3.32.4 Future Occurrence
Many factors contribute to the cause of urban fires and explosions. Due to the various factors, 

urban areas in Pennsylvania are considered at risk to one degree or another. Minor urban fires 

can be expected every day in Pennsylvania. Major fires will continue to occur several times a 

year, particularly in dense, urban areas with aging building stock. However, the probability of 

future occurrences may decrease with the construction of new buildings to building codes that 

address fire prevention, detection, and extinguishment. Also, continued efforts to increase 

public awareness of the dangers of urban fires will help to mitigate injury, death, and property 

loss. The probability of future occurrence may increase in communities whose populations are 

growing and where new areas are developed.

4.3.32.5. Environmental Impacts
The impact of urban fire and explosion events vary based on the size of the incident and the 

population and structure density where it occurs. There may be environmental impacts related 

to hazardous materials when a fire event or explosion releases dangerous materials.

There are additional economic consequences related to this hazard. Urban fires and explosions 

may result in lost wages due to temporarily or permanently closed businesses, destruction and 

damage involving business and personal assets, loss of tax base, recovery costs, and lost 

investments in destroyed property.

The secondary effects of urban fire and explosion events relate to the ability of public, private, 

and non-profit entities to provide post-incident relief. Human services agencies (community 

support programs, health and medical services, public assistance programs and social services) 

can be affected by urban fire and explosion events as well. Effects may consist of physical 

damage to facilities and equipment, disruption of emergency communications, loss of health 

and medical facilities and supplies, or an overwhelming load of victims who are suffering from 

the effects of the urban fire, including loss of their home or place of business.
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4.3 32.6 State Facility Vulnerability Assessment and Loss Estimation 
To assess the vulnerability of state-owned or leased facilities and critical infrastructure to urban 

fires and explosions, all structures located in high risk census tracts were identified. Urban fire 

hazard was characterized based on the share of the residential building stock built before 1970. 

All census tracts in which more than 60 percent of housing units were built before 1970 were 

defined as high hazard census tracts, and all structures within these census tracts were 

identified as vulnerable facilities. Note that the magnitude of fire losses will depend on many 

different conditions, including the nature of the fire, meteorological conditions, and building 

characteristics. The results of this assessment represent the potential impacts to state assets 

based on location, but do not account for these other factors.

Of the 4,460 geolocated state facilities, 1,561, or 35 percent, are located within census tracts 

characterized by high urban fire hazard (Table 4.3.32-2). These facilities have a combined 

replacement value of nearly $2.5 billion, or approximately 63 percent of the known value of 

geolocated state facilities.

Table 4.3.32-2 Vulnerability of state facilities to urban fire and explosion

DEPARTMENT
# OF VULNERABLE

STRUCTURES

% OF ALL
STRUCTURES FOR 

DEPARTMENT

Attorney General 4 44%

Department of Agriculture 3 19%

Department of Banking and Securities 2 100%

Department of Community and Economic 4 100%

Department of Conservation and Natural Resources 0 0%

Department of Corrections 201 29%

Department of Education 0 0%

Department of Environmental Protections 6 46%

Department of General Services 37 28%

Department of Health 30 63%

Department of Labor and Industry 50 72%

Department of Military and Veterans Affairs 1 100%

Department of Public Welfare 62 63%

Department of Revenue 9 90%

Department of Transportation 562 33%

Drug and Alcohol Programs 1 100%

Emergency Management Agency 7 88%

Executive Offices 2 100%

Fish and Boat Commission 2 1%

Governor's Office 1 100%

Historical and Museum Commission 11
-

37%

Insurance Department 2 100%

Liquor Control Board 314 58%
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Table 4.3.32-2 Vulnerability of state facilities to urban fire and explosion

DEPARTMENT
# OF VULNERABLE 

STRUCTURES

% OF ALL

STRUCTURES FOR

DEPARTMENT

Public School Employees' Retirement System 3 50%

State Civil Service Commission 0 0%

State Department 1 100%

State Employees' Retirement System 1 25%

State Police 13 36%

State System of Higher Education 210 25%

Thaddeus Stevens College of Technology 20 100%

Treasury 1 50%

Total 1,561 35%

Of the 14,011 geolocated critical facilities, 5,243, or 37 percent, are located within census tracts 

characterized by high urban fire hazard (Table 4.3.32-3). These facilities have a combined 

replacement value of approximately $63.4 billion, or 33 percent of the known value of 

geolocated facilities.

Table 4.3.32-3 Vulnerability of critical facilities to urban fire and explosion

TYPE
NUMBER OF VULNERABLE

STRUCTURES

PERCENT OF TOTAL
STRUCTURES BY

TYPE

Agricultural 115 42%
Banking 1 33%
Commercial 10 37%
Communication 205 33%
Dam 613 18%
Education (colleges and 
universities) 90 57%

Education (public schools) 1,606 51%
Emergency Operation Center 36 52%
Energy 11 20%
Fire Station 1,227 45%
Government 16 64%
Hospital 208 61%
National Monument or Icon 3 50%
Nuclear 0 0%
Police Station 644 52%
Transportation 28 37%
Water 430 24%
Total 5,243 37%
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4.3.32.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
To assess the relative vulnerability of each county to urban fire hazards, the population, building 

counts, and building value of all high hazard census tracts were aggregated to the county scale 

(Table 4.3.32-4). As in the state vulnerability assessment, high hazard census tracts were 

defined as those in which more than 60 percent of the residential building stock was built before 

1970. The counties with the highest percentage of exposed building value are McKean, 

Philadelphia, Schuylkill, and Delaware counties. In each of these counties, more than three 

quarters of the total building value is vulnerable to urban fire or explosion. The counties with the 

most people exposed to this hazard are Philadelphia, Allegheny, and Delaware counties.

Table 4.3.32-4 Vulnerability of people and buildings to urban fire and explosion

DOLLAR VALUE OF
PERCENT
OF TOTAL

COUNTY
BUILDING

COUNTY
VULNERABLE VULNERABLE EXPOSED

POPULATION BUILDINGS BUILDINGS, 
THOUSAND $

VALUE

Adams 7,643 2,453 $971,895 9%

Allegheny 855,952 361,900 $106,451,496 66%

Armstrong 37,243 17,382 $3,612,651 55%

Beaver 105,510 46,323 $12,340,845 64%

Bedford 6,406 3,055 $717,757 16%

Berks 139,480 48,668 $14,254,420 32%

Blair 64,716 27,468 $7,179,471 55%

Bradford 15,474 6,413 $1,757,680 31%

Bucks 185,705 67,861 $22,303,480 27%

Butler 22,705 8,978 $2,648,607 12%

Cambria 101,573 48,649 $11,614,481 73%

Cameron 2,010 1,017 $352,329 40%

Carbon 31,907 14,842 $3,254,485 44%

Centre 24,374 5,441 $2,062,797 13%

Chester 79,238 26,509 $10,181,685 15%

Clarion 11,232 5,895 $1,110,826 27%

Clearfield 25,435 11,863 $3,189,888 41%

Clinton 12,756 5,749 $1,477,485 39%

Columbia 18,016 7,134 $2,108,510 30%

Crawford 23,194 9,064 $2,998,627 31%

Cumberland 62,175 24,511 $7,837,214 28%

Dauphin 98,734 39,747 $11,740,594 36%

Delaware 441,556 154,791 $51,289,131 75%

Elk 14,045 6,879 $2,097,413 50%

Erie 132,000 49,938 $14,382,958 47%

Fayette 67,245 29,062 $6,273,155 50%

Forest 0 0 $0 0%
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Table 4.3.32-4 Vulnerability of people and buildings to urban fire and explosion

COUNTY
VULNERABLE

POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF
EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT

OF TOTAL

COUNTY
BUILDING

VALUE

Franklin 18,453 6,856 $1,906,936 13%

Fulton 0 0 $0 0%

Greene 15,068 6,562 $1,349,797 40%

Huntingdon 9,463 3,553 $1,006,063 24%

Indiana 13,732 5,972 $1,631,051 20%

Jefferson 14.421 6,552 $1,719,892 38%

Juniata 0 0 $0 0%

Lackawanna 139,559 54,420 $15,813,366 62%

Lancaster 119,518 40,967 $12,626,457 23%

Lawrence 53,701 24,565 $6,295,353 69%

Lebanon 48,256 17,476 $4,955,722 35%

Lehigh 169,160 58,267 $17,320,844 43%

Luzerne 174,475 76,758 $18,982,270 54%

Lycoming 49,846 19,346 $5,705,068 48%

McKean 42,609 21,145 $4,665,899 100%

Mercer 51,888 21,608 $6,121,985 47%

Mifflin 10,305 4,518 $1,108,027 25%

Monroe 5,486 2,097 $794,942 4%

Montgomery 358,828 125,472 $49,152,378 43%

Montour 4,664 2,099 $485,639 26%

Northampton 120,987 43,492 $13,020,234 39%

Northumberland 53,525 25,104 $5,502,225 57%

Perry 4,761 2,099 $451,852 11%

Philadelphia 1,414.955 496,127 $141,720,805 85%

Pike 3,429 1,690 $462,138 5%

Potter 0 0 $0 0%

Schuylkill 108,161 50,122 $11,756,349 76%

Snyder 5,810 1,632 $595,002 16%

Somerset 27,658 13,398 $2,687,160 34%

Sullivan 0 0 $0 0%

Susquehanna 5,731 2,625 $516,003 12%

Tioga 7,117 3,333 $823,320 20%

Union 9,412 1,785 $625,589 15%

Venango 21,702 9,714 $2,383,768 42%

Warren 23,276 12,509 $2,887,843 61%

Washington 93,349 40,817 $10,558,382 45%
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Table 4.3.32-4 Vulnerability of people and buildings to urban fire and explosion

COUNTY
VULNERABLE
POPULATION

VULNERABLE
BUILDINGS

DOLLAR VALUE OF 

EXPOSED 

BUILDINGS, 
THOUSAND $

PERCENT
OF TOTAL 

COUNTY
BUILDING

VALUE

Wayne 4,258 1,987 $580,810 9%

Westmoreland 155,779 73,464 $18,598,864 45%

Wyoming 0 0 $0 0%

York 97,436 37,718 $11,531,167 24%

Total 6,043,102 2,347,441 $680,553,080 46%

4.3.33. Utility Interruption
4.3.33.1. Location and Extent
Utility interruption includes any impairment of the functioning of telecommunication, gas, 

electric, water, or waste networks. These interruptions or outages occur because of 

geomagnetic storms, fuel or resources shortage, electromagnetic pulses, information 

technology failures, transmission facility or linear utility accident, and major energy, power, or 

utility failure. The focus of utility interruptions as a hazard lies in fuel, energy, or utility failure; 

this hazard is often secondary to other natural hazard events, particularly transportation 

accidents, lightning strikes, extreme heat or cold events, and coastal and winter storms.

Utility interruptions occur throughout the Commonwealth but usually are small-scale, localized 

incidents. Utility interruptions are possible anywhere there is utility service. Figure 4.3.33-1 and 

Figure 4.3.33-2 illustrate the geographic extent and mileage of liquid pipelines and gas pipelines 

per county.
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Figure 4.3.33-1 Liquid pipeline mileage per county (NPMS, 2018).
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Figure 4.3.33-2 Gas pipeline mileage per county (NPMS, 2018).
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This hazard has the potential to affect a significant number of Pennsylvanians. According to the 

2016 estimates of the American Community Survey, there are 5.6 million occupied housing 

units in the Commonwealth. The U.S. Energy Information Administration (EIA) estimates that 51 

percent of these households use natural gas as their main heating fuel, while 22 percent use 

electricity to heat their home, and 18 percent use fuel oil (EIA, 2017). This means that should a 

utility interruption occur statewide, nearly 4.6 million households could be without heat or 

cooling.

An emerging utility concern is the overall dependence on internet access. Telecommunications 

companies operate throughout the Commonwealth; each of these is subject to outages of a few 

minutes to weeks.

4.3.33.2 Range of Magnitude
The most severe utility interruptions will be regional or widespread power and 

telecommunications outages. With the loss of power, electrical powered equipment and systems 

will not be operational. Examples may include: lighting; HVAC and ancillary support equipment; 

communication (e.g., public-address systems, telephone, computer servers, and peripherals); 

ventilation systems; fire and security systems; refrigerators, sterilizers, trash compactors, office 

equipment; and medical equipment. Power outages can cause food spoilage, loss of heat or air 

conditioning, basement flooding (sump pump failure), lack of light, loss of water (well pump 

failure), lack of phone service, or lack of internet service. However, this is most often a short

term nuisance rather than a catastrophic hazard.

The severity of a utility interruption can be compounded with extreme weather events, especially 

winter weather events. Interruptions can also be more severe for special needs populations that 

are dependent on electronic medical equipment. Utility interruptions can significantly hamper 

first responders in their efforts to provide aid in a compound disaster situation, especially with 

losses of telecommunications and wireless capabilities. Telecommunications interruptions will 

also hinder first responders’ efforts. Additionally, an internet outage could be crippling to the 

economy of the state; for example, the Department of the Treasury no longer cuts checks 

except when absolutely necessary. Instead, payroll and invoicing is done electronically.

In a possible worst-case scenario, a winter storm event causes widespread power outages, 

leaving citizens without heat in the midst of subzero temperatures. The power outage also 

means that elderly populations or others at risk of health problems due to the lack of heat are 

unable to call for assistance or leave their homes. Power lines are unable to be repaired 

because of the magnitude of the storm, and the power outage lasts for several days.

4.3.33.3. Past Occurrence
Utility interruptions are largely minor, routine events, but there have been several Presidential 

and Gubernatorial Disaster Declarations in which a utility interruption was a major component of 

a disaster. A series of bankruptcies in 1972 led the major steam heat provider in Lower Merion 

Township to cut off heat to residents with no intention of resuming service in the wintertime; the 

governor declared the event a disaster. December 1974 brought heavy snow that led to 

widespread power outages in the Southwestern Counties, leading to a Gubernatorial Disaster 

Declaration. In January 1977, the nation's gas shortage coupled with severe winter weather led
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to a President’s Declaration of Emergency. In March 2018, four nor’easters struck southeastern 

Pennsylvania, affecting Philadelphia, Delaware, Montgomery, Chester, Lehigh, Pike, Carbon, 

and Northampton counties. The storms’ high winds and heavy snowfall caused down trees and 

powerlines, leaving an estimated 500,000 customers without power (PEMA, 2018).

According data compiled by the Pennsylvania Public Utility Commission (PUC), rain and high 

winds are the most common cause of utility interruptions. In 2016, for example, 17 of the 20 

electricity interruption events reported to PUC were caused by rain and high winds. These 20 

events affected a total of 784,602 electricity customers in the course of the year (Table 4.3.33-

1).

Table 4.3.33-1 Electricity interruption events reported to Pennsylvania Public Utilities Commission in 2016 
(PUC, 2017)

ELECTRIC NUMBER OF
DISTRIBUTION OUTAGE DATE CUSTOMERS CAUSE

COMPANY AFFECTED
PECO 2/24/2016 72,118 Rain and high winds
Met-Ed 2/24/2016 52,175 Rain and high winds

PPL 2/24/2016 28,191 Ram and high winds
Penelec 4/2/2016 24,168 Rain and high winds
PECO 4/2/2016 89,051 Rain and high winds
PPL 4/2/2016 59,284 Rain and high winds

Met-Ed 4/2/2016 41,292 Rain and high winds
PECO 6/8/2016 96,373 Ram and high winds

West Penn 6/16/2016 26,417 Thunder storm and wind
PECO 7/18/2016 30,920 Rain and high winds

Penelec 7/25/2016 25,122 Rain and high winds
PPL 7/25/2016 27,843 Rain and high winds

PECO 7/25/2016 72,983 Ram and high winds
Duquesne 8/16/2016 23,590 Rain and high winds
West Penn 8/16/2016 20,897 Rain and high winds
West Penn 8/28/2016 13,707 Rain and high winds

PPL 11/19/2016 25,401 Snow and high winds
West Penn 10/20/2016 22,038 Rain and high winds
Duquesne 12/17/2016 12,500 Freezing rain and high winds
West Penn 12/17/2016 20,532 Freezing rain and high winds

Total Customers Affected 784,602

Table 4.3.33-2 illustrates past occurrences of gas distribution and transmission incidents and 

hazardous liquid incidents as reported to the Pipeline and Hazardous Materials Safety 

Administration (PHMSA, 2018).

Table 4.3.33-2 Jtility interruption events reported to Pipeline and Hazardous Materials Safety
Administration 2010 to 2017 in Pennsylvania (PHMSA 2018)

GAS DISTRIBUTION INCIDENTS

YEAR INJURIES FATALITIES TOTAL COST AS REPORTED ($)

2010 0 1 $4,966
2010 1 0 $87,962
2011 7 6 $2,592,795
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Table 4.3.33-2 Utility interruption events reported to Pipeline and Hazardous Materials Safety
Administration 2010 to 2017 in Pennsylvania (PHMSA 2018)

GAS DISTRIBUTION INCIDENTS

YEAR INJURIES FATALITIES TOTAL COST AS REPORTED ($)

2012 0 0 $0
2013 0 0 $521,399
2014 1 1 $1,017,026
2015 1 0 $411,679
2016 4 0 $563,967
2017 5 1 $1,483,322
Total 19 8 $6,678,150

GAS TRANSMISSION INCIDENTS

YEAR INJURIES FATALITIES TOTAL COST AS REPORTED ($)

2010 0 0 $122,819
2011 0 0 $23,709,144
2012 1 0 $435,776
2013 0 0 $564,402
2014 0 0 $2,941,426
2015 0 0 $1,482,612
2016 1 0 $20,893,540
2017 0 0 $213,330
Total 2 0 $50,363,049

HAZARDOUS LIQUID INCIDENTS

YEAR INJURIES FATALITIES TOTAL COST AS REPORTED ($)

2010 0 0 $101,000
2011 0 0 $1,383,678
2012 0 0 $525,463
2013 0 0 $1,600,967
2014 0 0 $1,555,228
2015 0 0 $637,475
2016 0 0 $2,903,161
2017 0 0 $405,431
Total 0 0 $9,112,403

4.3 33 4 Future Occurrence
Utility interruptions will continue to occur annually with minimal impact. Widespread utility 

interruption events usually occur approximately once every five years, usually as a secondary 

effect of an extreme weather event. These interruptions should be anticipated and first 

responders should be prepared during severe weather events. Research by the National 

Oceanic and Atmospheric Administration (NOAA) suggests that climate change may cause 

more extreme storms, like the March 2018 nor’easters, to occur in Pennsylvania (NOAA, 2018).

Aging infrastructure also adds to the risk of potential utility interruptions. Population growth, 

urbanization and climate change can put strain on existing assets used to deliver utilities. In 

many utility systems, significant portions of the equipment and facilities date from the growth 

periods of the 1950’s and 1960’s that followed World War II. As this equipment ages, it 

deteriorates from the constant wear and tear of service. As it ages, it reaches a point at which it
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will either fail on its own or as a result of outside forces (storms, loads it was designed to handle 

but no longer can, etc.). These failures cause service interruptions and can require expensive 

emergency repairs. In addition, as repairs have taken place along transmission routes, there is 

often a mix of new and old equipment along the line, as repair and not replacement is generally 

the choice made to resolve an issue.

The wholesale replacement of a system is not a feasible solution for utility companies. This 

would require the interruption of services while the replacement occurs, as well as accessing 

the existing system (which may lay under roads, private property, or other inconvenient places). 

Utility companies face the challenge of managing the issue of the aging infrastructure. They are 

tasked with reducing the effects of aging equipment while also controlling the deterioration of 

the existing system as much as possible. This balance will be tenuous as transmission 

equipment continues to age and break down. These breakdowns will likely lead to more 

frequent utility disruptions as time goes by.

4.3.33.5. Environmental Impacts
The most significant impact associated with utility interruptions is when the interruption involves 

a release of hazardous materials. This hazardous material may be released in a pipeline 

accident or when a material is in transit. For a complete discussion on the impacts of a 

hazardous materials release, see Section 4.3.23. Utility pipelines carrying flammable materials 

also have the possibility of exploding or starting a fire.

There are a number of secondary impacts associated with utility interruptions. First, 

interruptions could affect the ability of the government to function, especially if backup power 

generation/supply is inadequate or unavailable. Utility interruptions also can reduce the efficient 

and effective communication that is essential to first responders. Heating loss and severe cold 

can also impact the health and safety of at-risk populations like young children, the elderly and 

disabled individuals.

4.3.33.6. State Facility Vulnerability Assessment and Loss Estimation
All state facilities are somewhat vulnerable to utility interruptions. Some key indicators of 

increased vulnerability to utility interruption include the presence of ground- or basement-level 

utilities, reliance on electronic banking, like the Department of the Treasury, or facilities located 

in isolated or in wooded areas where a downed tree might cause a utility interruption. According 

to Carnegie Mellon University’s CyLab, locations with publicly accessible or shared computer 

workstations are more vulnerable to malicious internet outages.

Facilities that have independent generators are less vulnerable to the effects of utility 

interruption. Additionally, efforts by DOS to complete COOP and COG plans for state agencies 

will help to reduce overall state facility/state agency vulnerability to utility interruptions, as these 

plans take into account situations in which an agency might need to move to an alternate 

location due to a utility outage. Other statewide efforts that will help prepare state entities for 

utility interruptions include trainings on the Homeland Security Exercise Evaluation Program, 

trainings for the Office of Administration/IT staff, and trainings with PJM, a regional transmission
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organization that coordinates the movement of electricity in 13 states and the District of 

Columbia.

Also, the 55 energy facilities and 1,798 water facilities in the inventory of state critical facilities 

may experience greater revenue losses as the Commonwealth’s utility providers. There is 

added vulnerability for state facilities located in jurisdictions that are prone to severe weather 

events.

4.3.33.7. Jurisdictional Vulnerability Assessment and Loss Estimation 
All jurisdictions are vulnerable on some level to utility interruptions, but because this hazard 

often occurs in conjunction with other hazards, jurisdictions that have been identified as more 

vulnerable to winter storms, temperature extremes, tornado, hail events, and lightning strikes 

may be more vulnerable to a utility interruption.

In the majority of utility interruption events, jurisdictional losses will be minimal. However, long

term and widespread outages can cause significant economic losses stemming from lost 

income, costs to government and social services agencies, costs to the utility provider, and the 

cost of spoiled commodities. For example, the Anderson Economic Group estimated that the 

August 14, 2003 blackout that caused more than 50 million people to lose power for 31 hours 

had a total economic cost of between $4.5 and $8.2 billion. While this was a regional event that 

impacted most of the Northeast and parts of Canada, it indicates how significant utility 

interruptions can be. Additionally, a significant reduction in the supply of any energy resource 

would impose serious personal and economic hardship on individuals, businesses, and industry. 

Escalating energy cost compounded with prolonged winter weather conditions could place 

adequate home heating fuel beyond the reach of elderly and low-income individuals. Also, in 

more prolonged utility interruption events, there may be illnesses and deaths related to heat or 

cold exposure.

4.4. Development Trends and Vulnerability
This plan recognizes that vulnerability to hazard events is not static. As development patterns in 

the Commonwealth evolve, the distribution of at-risk people and property will change, and the 

magnitude and frequency of certain hazard events will evolve as well. Flooding, for example, is 

exacerbated by the conversion of fields and forests to roads, roofs, and parking lots. As less 

rainfall is absorbed and more drainage infrastructure is added, runoff volumes and rates are 

amplified. This can lead, in turn, to more frequent and extreme flash flooding.

The following sub-sections present data that describes development trends based on Census 

Bureau’s Building Permits Survey, National Land Cover Database, and PA DEP Population 

Projections. Review shows that permits and land cover trends and population trends do not 

align throughout the Commonwealth. Areas with projected population decline like Lackawanna, 

Luzerne, and Lycoming Counties and Allegheny and three of its surrounding counties have an 

increase in permits and urbanized land. Increases in new housing permits while population is 

projected to decline can be a result of more land consumption or 'green field’ development.

This typically leads to more exposure to natural hazards like flooding and wildfire, and in the 

case of flooding increased impact with less open space to absorb water. The differences in the
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data can also be linked to the strength of the projections; it is possible that with the 2020 US 

Census that trends from population will change in these areas so that the population projections 

catch-up’ with the more recent permit data. The permit, land use, and population growth trends 

align in the rest of the Commonwealth such that Southeast and South Central, Lehigh Valley, 

and the counties of Butler, Centre, Erie, Monroe, and Washington have growth shown across 

the statistics. The difference between data sources and possible implications will be described 

in detail in the updated SOG, so that counties will consider how these trends apply to risk and 

mitigation in their communities.

4.4.1. Development Trends Between 2013 and 2018
Building permit and land cover data provide some of the best information on recent 

development trends at the state scale. For building permits, the most comprehensive source of 

data is the Census Bureau’s Building Permits Survey, which compiles data on residential 

construction permits issued by about 21,000 jurisdictions across the nation. According to the 

data for 2013-2017, the rate of new residential construction in Pennsylvania has been relatively 

stable since the 2013 SSAHMP. As shown in Figure 4.3.23-3, approximately 16,000 single

family units and 7,000 multi-family units were authorized for construction each year.

The rate of new residential construction in Pennsylvania has varied significantly from county to 

county. As shown in Figure 4.4.1-2, the number of housing units authorized for construction 

between 2013 and 2017 ranged from less than 700 in some counties to more than 17,000 in 

others. The counties experiencing the highest rate of residential development were Allegheny 

and Philadelphia Counties. Moderate development rates were seen in Lackawanna, Butler, 

Cumberland, York, and Lancaster counties and in the counties surrounding Philadelphia.
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Figure 4.4.1-2 Housing units authorized for construction by county from 2013 to 2017 (Census, 2018).
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Another important measure of changes in development patterns is land cover data. The most 

comprehensive source of land cover data at the state scale is the Multi-Resolution Land 

Characteristics Consortium’s National Land Cover Database (NLCD). The NLCD uses satellite 

data to map land use and land cover across the nation at 30-meter resolution. While permit 

records indicate where development has been approved to move forward, the NLCD shows 

were development has occurred. The 2016 NLCD dataset is not scheduled for release until 

December 2018, and therefore cannot be used to confirm the trends suggested by the 2013- 

2017 permit records. The development trends revealed by the 2006 and 2011 NLCD datasets, 

however, support the patterns seen in the 2013-2017 permit records. Figure 4.4.1-3 illustrates 

how the newly developed land area between 2006 and 2011 varied across the state. The 

regions experiencing the highest growth in developed area were the Lehigh Valley and 

Southeast Pennsylvania, while the regions experiencing the lowest growth were the Southern 

Alleghenies and the Northern Tier (NLCD, 2006 and 2011). Across the state, newly developed 

land consumed 0.2 percent of all land area between 2006 and 2011. In the Lehigh Valley, 

however, the rate of land consumption was more than five times the state average. Conversely, 

in the Northern Tier, the rate of land consumption was about 5 percent of the state average.

Taken together, building permit and land cover data for the state of Pennsylvania show that the 

state’s high growth building areas are concentrated in and around Allegheny and 
Philadelphia Counties, in the Lehigh Valley, and in Lackawanna County. Conversely, these 

data show that low growth rates prevail in the Northern Tier, North Central, and Southern 
Alleghenies regions.

In addition to the urban development trends reflected in building permit and land cover data, 

Pennsylvania is experiencing rapid growth in unconventional natural gas extraction. The 

Marcellus Shale, the largest U.S. natural gas field, follows the arc of the Appalachian Mountains 

and underlies about three-fifths of the state. With the advent of unconventional drilling methods, 

Pennsylvania’s natural gas production increased by almost tenfold between 2010 and 2017 

(U.S. EIA, 2017). According to the Governor's Infrastructure Task Force (PITF) Report, in the 

coming years Pennsylvania "will undergo a substantial pipeline infrastructure build-out to 

transport gas and related byproducts from thousands of wells throughout the state” (PITF,

2016). The impacts of Marcellus Shale development on population growth, however, are less 

clear. According to a report developed by the Center for Rural Pennsylvania, the relationship of 

population change to Marcellus activity has not shown any consistent trends to date. While 

some counties with high levels of Marcellus activity have experienced accelerating population 

decline, others have experienced a turnaround to population growth (Center for Rural 

Pennsylvania, 2013). This is echoed in the divergent trends of increased permits with decreased 

population projections in Lackawanna, Luzerne, and Lycoming,
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Figure 4.4.1-3 Percent of land area newly developed from 2006 to 2011 (DCED, 2015).
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4.4.2. Projected Population
Population projections extrapolate from past trends to predict how population will change in the 

future. These projections give an indication of where development is likely to occur in the future, 

and how the people, property, and infrastructure exposed to hazard events will evolve with time. 

Table 4.4-1 illustrates how the population of the Commonwealth is expected to change through 

2040. According to this projection, Pennsylvania is expected to experience a nearly 10 percent 

increase in population between 2010 and 2040. It is important to note that these population 

figures are projections derived from birth rates, death rates, and migration information and may 

not fully anticipate economic and social dynamics. The population projections are also based 

on older data from the 2010 US Census which could contribute to the difference between permit 

and population trends presented in this section.

Table 4.4-1 Population Projections of Pennsylvania Counties (PA DEP, 2012)

COUNTY
2010 CENSUS 
POPULATION

2020
PROJECTED
POPULATION

2030
PROJECTED
POPULATION

2040
PROJECTED
POPULATION

PERCENT(%) 
CHANGE 

BETWEEN 
2010 & 2040

Adams 101,407 112,355 122,794 133,523 31.67

Allegheny 1,223,348 1,179,072 1,155,460 1,136,415 -7.11

Armstrong 68,941 67,049 64,823 62,788 -8.93

Beaver 170,539 164,862 157,895 151,666 -11.07

Bedford 49,762 50,857 51,200 51,952 4.40

Berks 411,442 444.991 480,374 514,836 25.13

Blair 127,089 125,409 123,517 121,747 -4.20

Bradford 62,622 63,708 64,319 65,201 4.12

Bucks 625,249 662,439 693,715 728,370 16.49

Butler 183,862 196,325 205,865 217,076 18.06

Cambria 143,679 136,812 131,401 124,494 -13.35

Cameron 5,085 4,762 4,381 4,033 -20.69

Carbon 65,249 67,562 70,987 73.777 13.07

Centre 153,990 166,921 182,921 197,168 28.04

Chester 498,886 552,006 607,694 661,915 32.68

Clarion 39,988 39,396 38,625 37,957 -5.08

Clearfield 81,642 83,541 83,351 84,355 3.32

Clinton 39,238 40,127 41,395 42,447 8.18

Columbia 67,295 69,295 71,986 74,287 10.39

Crawford 88,765 90,493 90,385 91,326 2.89

Cumberland 235,406 254,802 275,462 295,400 25.49

Dauphin 268,100 283,087 298,465 313,620 16.98

Delaware 558,979 562,848 567,327 571,458 2.23

Elk 31,946 30,920 28,953 27,523 -13.85

Erie 280,566 283,031 283,942 285,742 1.84
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Table 4.4-1 Population Projections of Pennsylvania Counties (PA DEP, 2012)

COUNTY
2010 CENSUS 
POPULATION

2020
PROJECTED
POPULATION

2030
PROJECTED
POPULATION

2040
PROJECTED
POPULATION

PERCENT(%) 
CHANGE 

BETWEEN 
2010 & 2040

Fayette 136,606 133,578 127,240 122,794 -10.11

Forest 7,716 8,665 9,823 10,861 40.76

Franklin 149,618 163,024 180,267 195,318 30.54

Fulton 14,845 15,338 16,123 16,573 11.64

Greene 38,686 38,605 37,858 37,492 -3.09

Huntingdon 45,913 46,905 47,740 48,518 5.67

Indiana 88,880 88,458 87,959 87,504 -1.55

Jefferson 45,200 44850 44,287 43,846 -3.00

Juniata 24,636 26,669 28,577 30,556 24.03

Lackawanna 214,437 211,584 211,150 209,334 -2.38

Lancaster 519,445 567,331 615,323 663,255 27.69

Lawrence 91,108 89,083 87,057 85,032 -6.67

Lebanon 133,568 142,898 154,224 164,409 23.09

Lehigh 349,497 374.744 403,711 430,553 23.19

Luzerne 320,918 316,833 316,271 313,696 -2.25

Lycoming 116,111 115,313 113,437 112,176 -3.39

McKean 43,450 41,801 39,863 38,090 -12.34

Mercer 116,638 115,521 114,429 113,323 -2.84

Mifflin 46,682 46,948 47,224 47,495 1.74

Monroe 169,842 195,103 221,427 247,144 45.51

Montgomery 799,874 851,171 900,477 950,920 18.88

Montour 18,267 18,567 18,713 18,946 3.72

Northampton 297,735 320,507 345,538 369,278 24.03

Northumberland 94,528 93,744 93,513 92,966 -1.65

Perry 45,969 48,372 50,788 53,197 15.72

Philadelphia 1,526,006 1,530,000 1,536,544 1,541,630 1.02

Pike 57,369 66,868 76,604 86,205 50.26
Potter 17,457 17,924 17,798 18,010 3.17

Schuylkill 148,289 146,579 145,376 143,883 -2.97

Snyder 39,702 41,121 42,961 44,560 12.24

Somerset 77,742 77,872 76,855 76,493 -1.61
Sullivan 6,428 6,629 6,654 6,780 5.48
Susquehanna 43,356 44.987 46,389 47,922 10.53

Tioga 41,981 42,361 42,873 43,309 3.16

Union 44,947 48,195 51,486 54,752 21.81

Venango 54,984 53,118 50,963 48,974 -10.93
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Table 4.4-1 Population Projections of Pennsylvania Counties (PA DEP, 2012)

COUNTY
2010 CENSUS 
POPULATION

2020
PROJECTED
POPULATION

2030
PROJECTED
POPULATION

2040
PROJECTED
POPULATION

PERCENT(%) 
CHANGE 

BETWEEN 
2010 & 2040

Warren 41,815 10,455 38,815 37,335 -10.71

Washington 207,820 209,198 213,722 216,448 4.15

Wayne 52,822 58,386 63,105 68,307 29.32

Westmoreland 365,169 363,665 363,832 361,236 -1.08

Wyoming 28,276 28,423 28,599 28,758 1.70

York 434,972 477,643 523,716 567,845 30.55

PA TOTAL 12,702,379 13,101,704 13,536,552 13,964,799 9.94

As shown in Table 4.4-1 and Figure 4.4.2-1, Pennsylvania’s overall growth is not evenly 

spatially distributed. In general, the Northeast region is expected experience very rapid growth 

(greater than 40%) due to development pressure from the greater New York City metropolitan 

area. Pike and Monroe Counties are expected to have the highest population growth rates in the 

Commonwealth, with population increases of 50% and 45.5%, respectively. Forest County in 

the Northwest region is also expected to experience very rapid growth (40.76%). Possible 

drivers for Forest County’s growth include Marcellus Shale development and growth in the 

population of incarcerated persons housed at State Correctional Institute in Forest County (SCI- 

Forest) in Jenks Township. Forest County also has one of the smallest populations in 

Pennsylvania with 7,716 in 2010, so that a small change has a big impact on the percent 

change.

In general, the South Central and Southeast regions are expected to experience rapid growth 

(greater than 25%) between 2010 and 2040. The nine counties expected to experience growth 

rates greater 25% and less than 40% are Adams, Berks, Centre, Chester, Cumberland,

Franklin, Lancaster, Wayne and York. Most of these counties are in the South Central and 

Southeast regions of the Commonwealth. These high growth counties are experiencing a similar 

phenomenon to Northeast Pennsylvania. Development pressure and exurban sprawl around 

Baltimore, MD, Washington, DC, and Philadelphia is fueling population growth and land 

conversion from farmland to developed land. Beyond the Southeast and South Central regions, 

Centre County in the Central region and Wayne County in the Northeast region are also 

expected to experience rapid growth.

On the other side of the spectrum, many counties in Pennsylvania are expected to lose 

population or experience only slight growth between 2010 and 2040. These declines are 

typically in rural areas in the Northern Tier region and in the area surrounding Pittsburg with 

Allegheny and many of its surrounding counties. In Allegheny, Armstrong, Beaver, Cambria, 

Cameron, Elk, Fayette, McKean, Venango, and Warren counties, population is expected to 

decline by 7% or more. The rates of decline range from 7.1% in Allegheny County to 20.7% in 

Cameron County. In the rural counties, population loss coupled with a strong statewide push to
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preserve prime agricultural land through the Commonwealth’s Agricultural Land Preservation 

Policy (2003) and the PA Wilds Initiative may decrease or stabilize hazard vulnerability. In the 

urban to suburban areas around Pittsburgh population decline would have a more mix impact 

on hazards; for instance, exposure to some natural hazards could decrease while the risk of 

building and infrastructure collapse increases.

Taken together with building permit and land cover data for the state, population projections for 

Pennsylvania show that the state’s high growth areas are likely to be concentrated in 
Southeast and South Central, Lehigh Valley, and the counties of Butler, Centre, Erie, 
Monroe, and Washington. Data is mixed in the Southwest for Allegheny, Beaver, Fayette, 
and Westmoreland, as well as, in Lackawanna, Luzerne, and Lycoming where permits and 

land cover increase while population is projected to decrease. Data aligns to show decline 
and/or low growth rates are likely to prevail in the Northern Tier, North Central, and 
Southern Alleghenies regions
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Figure 4.4.2-1 Projected population change by county (PADEP, 2012).
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4.4.3. Impacts of Development Trends in High Growth Areas
When a hazard event occurs, the amount of damage and loss is largely determined by the 

amount of development in harm’s way. This section discusses how development in 

Pennsylvania's high growth areas is likely to increase vulnerability to some of the state’s 

highest-ranked hazards.

• Flooding: Flooding is Pennsylvania’s most widespread natural hazard and poses a risk 

to every community in the state. As new greenfield development in Pennsylvania’s high 

growth counties converts more forest land and farmland to impervious cover, the amount 

of runoff generated by a given storm will increase, and the risk of flooding and flash 

flooding will grow. The high permit growth counties that have historically experienced the 

most frequent flooding in Pennsylvania (according to the Storm Events Database) are 

the counties in the Greater Pittsburgh area, the counties in the Greater Philadelphia 

area, and York and Lancaster counties. These are areas where flood vulnerability is 

already high and can be expected to increase with further development.

• Winter Storm: As sprawling development patterns continue to play out in high-growth 

suburban and rural areas, people in these areas will become more vulnerable to 

disruptions to the transportation network caused by winter storms. The closing of 

secondary roads due to snow and ice can prevent emergency vehicles from reaching 

people in need and can cause significant economic disruption. The high growth counties 

that have historically experienced the highest average annual snowfall are Wayne 

County, northern Pike and Monroe counties. These are the areas where winter storm 

vulnerability is most likely to increase with further development.

• Hazardous Materials Release: Several of Pennsylvania’s high growth counties are also 

home to growing levels of unconventional gas development. These include counties in 

the Greater Pittsburgh area and Centre county. As new pipeline infrastructure is 

developed to transport growing volumes of natural gas and natural gas byproducts, the 

risk of hazard materials release will increase.

• Wildfires: Two of the highest growth counties in Pennsylvania, Pike and Monroe 

Counties, are also two of the counties with the highest risk of wildfires. New construction 

in previously rural areas is likely to expand the wildland urban interface, increasing 

exposure to wildfires.

• Subsidence and Sinkholes: Several of the high growth counties in Pennsylvania 

(including the Greater Pittsburgh area, the Lehigh Valley region, and Centre County) are 

also among the counties with the most karst area and the highest risk of sinkholes and 

subsidence. If not properly sited, new construction in these areas could be vulnerable to 

damage from long-term subsidence or abrupt sinkhole formation.

4.4.4. Impacts of Development Trends in Low Growth Areas
When a hazard strikes, the condition of the property and infrastructure in harm's way also 

affects the amount of damage and loss. This section discusses how conditions in declining 

areas could increase vulnerability to hazards.
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• Building and Structure Collapse: Section 4.3.17 shows the distribution of housing 

units built prior to 1960 and structurally-deficient bridges in Pennsylvania. Based on this 

data, some of the low-growth counties with the structures and infrastructure that are 

likely to be in the poorest condition are McKean, Cambria, Northumberland, and 

Schuylkill. Structures and infrastructure that are in poor condition are more susceptible 

to collapse when stressed by environmental factors or other hazards.

• Utility Interruption: Low growth and declining jurisdictions generally have limited tax 

revenue to reinvest in aging infrastructure, including utilities such as telecommunication, 

gas, electric, water, or waste networks. These jurisdictions are therefore more vulnerable 

to utility interruptions caused by mechanical failures, environmental factors, or other 

hazards.

4.5. Consequence Analysis
The EMAP standard for a hazard identification and risk assessment (HIRA) requires states to 

include a consequence analysis for the hazards identified in state HIRAs. The consequence 

analysis assesses the impact on the Commonwealth’s systems after a hypothetical or scenario 

hazard event. A consequence is defined as something produced by a cause or necessarily 
following from a set of conditions. Consequences from hazard events are usually negative, but 

could be positive.

For this analysis, local, state, and federal agencies and organizations throughout the 

Commonwealth were asked to identify natural and human-made hazards that would have the 

largest consequences on their agency or organization and to provide comments regarding the 

impacts of certain hazards identified as having large consequences. A total of 19 agencies and 

organizations participated. Table 4.5-1 provides a summary of which natural and human-made 

hazards each agency or organization determined to be most consequential.

With respect to natural hazards, flooding and severe storms such hurricanes, tropical storms 

and nor’easters were most frequently identified as having large consequences by the 19 

participating agencies and organizations. Winter storms, pandemic, and earthquakes were also 

commonly identified as significantly consequential. Of the 17 human-made hazards, cyber

terrorism, nuclear incident, traffic incidents, and utility interruption were most commonly 

identified as most consequential. A total of 14 of the 19 agencies and organizations recognized 

the potential severe consequences of cyber-terrorism, making it the most frequently identified 

hazard with the largest consequences. However, several agencies specifically noted that their 

interpretation of the term cyber-terrorism included any significant event that posed a threat to 

cyber security. Many of the above-listed hazards were identifies as being most consequential 

due to potential widespread consequences and the impact on public health and safety, critical 

resources, and ongoing operations.
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As part of the consequence analysis, local, state, and federal agencies and organizations were 

also asked to describe how the hazard identified as having the largest consequences impacts 

the following:

1. Public and Responders

2. Continuity of Operations and Program Operations

3. Property, Facilities, and Infrastructure

4. Delivery of Services

5. Public’s Confidence in Jurisdiction's Governance

6. Economic Condition

7. Environment

The following provides a summary of the significance of these impacts, as well as highlights the 

responses provided by the 19 participating agencies and organizations.

Impact on the Public and Responders
The impact of hazards on the public relates to the geographic extent of a hazard and its impact 

(minor, limited, critical, catastrophic). Based on the risk assessment and risk factor ranking of 

hazards in Pennsylvania, there are no hazards whose impact could be considered catastrophic 

on a statewide level, where there would be a high number of casualties and deaths, more than 

half the state would be impacted, and where state facilities would be shut down for a month or 

more. However, flooding hazards along with coastal storms, nuclear incidents, dam failure, 

utility interruption, pandemic, and cyber-terrorism or terrorism events could have critical impacts 

in terms of the number of individuals adversely affected. For example, widespread or long-term 

utility interruption, as well as a pandemic, could jeopardize the continuity of the food supply 

affecting public health. A consequence of a cyber-terrorism event could be the release of private 

public data that could lead to identify theft and threaten public safety. Public safety is also a 

major concern in the event of a nuclear incident where thousands of residents may need to be 

evacuated. With respect to flooding and severe storms, the widespread halt to the day-to-day 

lives of Pennsylvanians was most closely seen during Tropical Storms Lee and Irene, when 

massive areas of the Commonwealth were flooded and people were stuck in their homes or in 

shelters for many days. Flooding and severe storm events mainly cause transportation issues 

and closings, utility interruptions, and property damage.

Hazard events in the Commonwealth are unlikely to be catastrophic in nature, so municipalities 

and counties should be able to enact mutual aid mechanisms in the event of a disaster. As a 

result, the impact on first responders during hazard events should be fairly low. First responders 

are specifically trained to reduce negative consequences on their ability to do their jobs. The 

hazards that can have the highest impact on first responders will most likely be a pandemic 

disease outbreak or a mass food contamination event. During times of widespread disease or 

illness, the DOH expects that mutual aid will not be able to be rendered because the event 

would affect the response capability of most jurisdictions, even across state and county lines. 

With respect to a cyber-terrorism event, a limited number of OIT staff or other professional staff 

could influence the timing of response.
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Impact on Continuity of Operations and Program Operations
Commonwealth agencies and communities develop Continuity of Operations Plans (COOP) to 

prepare for events when facilities and agencies are impacted by a hazard event. There will be 

severe consequences on the continuity of government operations to function in hazard events 

that strike the heart of the Commonwealth’s people and buildings. These hazard events often 

include civil disturbances, terrorism events, and pandemic disease threats as well as instances 

of natural disasters that strike areas with a high concentration of government functions, 

particularly Harrisburg. Closing of roadways and mass transit operations, utility interruption, and 

housing and facility impacts leading to office disruption or closure can affect continuity of 

operations during natural disasters, such as flooding or severe storms.

Impact on Property, Facilities, and Infrastructure

The consequences of a given hazard event on Commonwealth property, facilities, and 

infrastructure will depend on whether the hazard in question is likely to cause structural and/or 

property damage. Past occurrences indicate that the consequences for property, facilities, and 

infrastructure are highest for flood and winter storm events. These past events have led to both 

property damage, leading to relocation or restoration, and utility interruption. However, the 

Commonwealth has attempted to assess vulnerability and estimate losses for each natural and 

human-made hazard that has the potential to impact Pennsylvania. In many cases, these 

vulnerability and loss estimates involve the impact on property, facilities, and infrastructure; 

please refer to these subsections of Section 4.3 for the potential impacts associated with each 

hazard. It is important to note that these loss estimates are for comparison purposes in this 

SHMP; it is unlikely that any single hazard event would inflict the maximum damages estimated 

in Section 4.3 in all vulnerable jurisdictions.

Impact on Delivery of Services

The consequences of a hazard event on an agency’s ability to deliver service corresponds with 

the severity of the event and the type of agency affected. An event with potential widespread 

consequences could impact an agency's ability to deliver and perform all its services and non- 

essential services may be delayed or postponed. For example, in the event of a widespread 

pandemic, agencies may only be able to deliver essential services. During a cyber-terrorism 

event, services may be interrupted while responders research the cause and implement 

mitigation strategies to prevent further losses. Similar to the impact on the continuity of 

operations, severe storms and flooding can lead to closing of roadways, utility interruption, and 

office disruption or closure. However, depending on the location and the area impacted, some 

agencies may operate at a satellite location to ensure delivery of services.

Impact on Public's Confidence in Jurisdiction's Governance

Public confidence in governance is tightly linked to citizens’ expectations of government action 

and response to hazard events. Confidence is higher when the Commonwealth is seen as 

taking action in the event of a severe hazard event. Therefore, the provision of essential 

services during these events can be critical in managing public confidence. However, in the 

case of hazards like severe winter storms where there is a longer-term visible reminder of the 

event, public confidence can be lower. Public confidence can also be lowered if not all 

populations, especially any impaired populations, are properly informed or helped. Additionally,
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public confidence can be swayed by the characterization of mitigation and response in the 

popular press. For example, the extensive duration and widespread geographic extent of the 

opioid epidemic, as well as recent media coverage, will be linked to public perception of and 

confidence in the state’s addiction response efforts. The hazards most likely to have statewide 

impacts on public confidence are those that also have widespread or statewide impacts, those 

that have high or even catastrophic impacts, and those that have little warning time. Using these 

criteria and the results of the Risk Factor Analysis (see Section 4.1), the hazards that can have 

the most significant consequences for public confidence in governance are drought, winter 

storms, flooding, severe storms, utility interruption, nuclear incidents, cyber-terrorism events, 

hazardous materials release, and pandemic disease outbreaks.

Impact on Economic Condition

With the expectation that few hazard events will be catastrophic in nature, the consequences of 

hazard events on the Commonwealth's economy, while potentially severe in the short-term, 

should be recoverable. Past occurrences have shown the economic impact to be limited, and 

federal and state funding helped mitigate consequences. The diversity of Pennsylvania's 

economy aids in lowering the economic impact of a disaster event; while a hazard event could 

cripple one sector of the economy, it is unlikely that all sectors will be simultaneously impacted. 

Geographically, hazards, such as flooding and utility interruptions, that impact greater 

Philadelphia, the greater Pittsburgh region, and the greater Harrisburg area could have a more 

significant impact on economic conditions because of the concentration of economic activity in 

these metropolitan areas. Additionally, some hazards disproportionately affect certain sectors in 

the Pennsylvania economy. For example, droughts, hailstorms, and invasive species hazards 

could cause widespread consequences for the Commonwealth’s sizeable agricultural sector. 

Hazard events affecting the Harrisburg area could have severe consequences on economic 

conditions because of the area’s importance in processing government payments and grant 

programs for the entire Commonwealth. With respect to other state facilities, long-term public 

closure of state parks or other facilities can impact tourism, leading to economic loss for state 

agencies and local communities. Finally, cyber-terrorism events can jeopardize the personal 

information of state agencies and the public, which can lead to identify theft and loss of assets.

Impact on the Environment
As evidenced in this plan’s risk assessment (Section 4.3), nearly all hazards identified and 

profiled have the potential for some kind of environmental impact. For example, drought hazards 

can cause decreases in air quality and soil productivity as well as adverse impacts on water 

supplies. Flood events can result in the pollution of streams and rivers due to combined sewer 

overflows or flooding in SARA Title III facilities. Nuclear incidents can contaminate air and land 

with unsafe levels of radiation for thousands of years. Wildfire events can reduce biodiversity 

and increase erosion after a fire event. The hazards with the potential for the highest 

consequences on the environment are environmental hazards, flooding, and nuclear incident 

(either intentional or accidental).
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Foreword: Recommended Practices for Pipelines and Hazard Mitigation 

Planning

Hazardous liquid and gas transmission pipelines run through nearly 2,800 of the 3,141 counties 

in the United States. Pipelines transport hazardous materials that, when released, can pose a 

significant threat to people as well as the built and natural environment near the pipeline. 

Pipeline failures are characterized as low-probability, high-consequence events. They do not 

happen often; however, the residents of any community that have experienced a significant 

pipeline failure are likely, in retrospect, to wish they had become more aware of the pipeline and 

infonned of the potential risk.

How well do you understand the risks of potential pipeline incidents in your community? One 

way communities can understand and influence the risks of pipeline failures is through 

appropriate land use and development policies and practices. Land development in close 

proximity to hazardous liquid and gas transmission pipelines increases the likelihood of damage 

to the pipelines and the potential for impact to the community from a pipeline failure. 

Additionally, without appropriate planning, land development can impede access needed for the 

safe operation and maintenance of the pipeline and for emergency response in the event of a 

pipeline accident. Figure 1 illustrates how expanding suburban land development into previously 

rural areas brings people and pipelines into close proximity.

Figure 1: Development near a Transmission Pipeline in Washington State 1990-2002
(Sources: U.S. Geological Survey (left) and National Geospatial Intelligence Agency (right)) 
(U.S. GAO Report. GAO-12-388. Pipeline Safety. March 2012)
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Transportation of hazardous liquids and gas by pipeline is safeguarded through many layers of 

protection designed to prevent and mitigate the consequences of pipeline incidents. These layers 

of protection begin with established and proven pipeline design, manufacturing, and construction 

standards before any pipe is placed in the ground. They can include State and local requirements 
related to land use. They also include Federal regulatory requirements1 for pipeline operators to 

rigorously monitor, inspect, maintain, and protect their pipelines. Under those regulatory 

requirements, pipeline operators develop and maintain management practices to assure the 

integrity and safe operation of their pipelines. Pipeline operators also document that personnel 

working on pipelines are qualified to perform the work, recognize abnormal conditions, and 

respond appropriately to protect life and property.

In densely populated and other high-consequence areas (HCA), pipeline operators take additional 

protective measures as necessary, including providing extra depth of cover over the pipe, 

establishing lower allowable operating stress levels, and monitoring. As the Federal agency 

primarily tasked with regulating the safety of gas and hazardous liquid pipelines, the U.S. 

Department of Transportation (DOT) Pipeline and Hazardous Materials Safety Administration 

(PHMSA) continually evaluates pipeline operator inspection and accident data to determine 

when operational practices and requirements need to be enhanced or when other corrective 

actions must be taken.

Public awareness and education is another important layer of pipeline safety. Pipeline operators 
develop and implement public awareness programs to communicate with key stakeholders, 

including the public, emergency officials, local public officials, and excavators. Operator public 

awareness programs inform these stakeholders about the potential hazards associated with the 

materials transported by the pipelines in their neighborhoods, and how to recognize, respond to, 

and report pipeline accidents.

However, even with these layers of protection, pipeline accidents still occur and, in some cases, 

impacts to a community can be overwhelming.

This document provides a framework for State, local, and tribal governments to utilize the hazard 

mitigation planning process to examine ways, through their own authorities, to further reduce the 

risks to their communities associated with hazardous liquid and gas transmission pipeline 

failures. The authority to prescribe safety standards for transportation pipelines and pipeline 
facilities generally falls to PHMSA, and the authority to regulate and enforce pipeline operators 

falls to both PHMSA and its State partners. However, local governments can use their land use 

and development authorities to influence what, where, and how to build near existing 

transmission pipelines and to implement hazard mitigation strategies.

1 Title 49. Code of Federal Regulations, Subtitle B. Chapter 1, Subchapter D, Parts 190-199.
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In response to the Pipeline Safety Improvement Act of 20022 3, the 

Pipelines and Informed Planning Alliance (P1PA) was formed by PHMSA 

to develop recommended practices on land use and development near 

transmission pipelines to reduce the potential risks of pipeline incidents.

The PIPA effort involved over 130 stakeholders and culminated in 43 

recommended practices published in the PIPA Report, Partnering to 
Further Enhance Pipeline Safety1 In Communities Through Risk-Informed Land Use Planning: 
Final Report of Recommended Practices* (PIPA Recommended Practices).

Following publication of PIPA Recommended Practices, the PIPA team, a group of 

representative stakeholders, began looking at ways to promote the recommended practices and 

encourage affected stakeholders to adopt and implement them. Through this effort the team 

became aware of State, local, and tribal hazard mitigation plans required under the Robert T. 
Stafford Act4 and administered by the Federal Emergency Management Agency (FEMA).

The PIPA team, in coordination with PHMSA and FEMA, recognized that many of the PIPA 

recommended practices are, in effect, hazard mitigation strategies and determined that the PIPA 

recommended practices could be implemented by local communities into the framework of 

hazard mitigation plans. Mitigation is commonly defined as sustained actions taken to reduce or 

eliminate long-term risk to people, property, and the environment from hazards and their effects. 

Hazard mitigation focuses attention and resources on community policies and actions that will 

produce successive benefits over time. Hazard mitigation strategies include both structural 

measures, such as strengthening or protecting buildings and infrastructure from the destructive 

forces of potential hazards, and nonstructural measures, such as the adoption of sound land-use 

policies or the creation of public awareness programs.

Purpose

This document provides information to assist those involved with State, local, and tribal multi

hazard mitigation planning to identify policies, practices, and actions they can take to reduce 

risks associated with transmission pipeline failures. Transmission pipelines are constructed by 

pipeline companies for the transportation and distribution of gas and hazardous liquids. By the 

nature of the potentially hazardous products they carry, pipelines are a source of potential harm 

to a community, including the population, environment, private and public property and 

infrastructure, and businesses, and should be included in the lists of hazards that communities 

consider as part of their hazard mitigation planning process.

2 H.R. 3609.107th Congress. 2001-2002. Public Law 107-355, enacted on December 17. 2002.
3 Review and download the PIPA Report at httD://primis.Dhmsa.dot.gov/comm/Dipa/LandUsePlannin^tUm.
4 Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act), 42 U.S.C. 5165, 
and Title 44 Code of Federal Regulations (CFR) Part 201, as amended by the Disaster Mitigation Act of 2000 (DMA 
2000 Public Law 106-390; and the Sandy Recovery Improvement Act of 2013, Public Law (113-2).
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Pipelines are critical infrastructure that transport products used for motor and heating fuel, 

electrical power generation, commercial and industrial applications, and as feedstock for 

pharmaceuticals and consumer products. Virtually everything in the modem world is either made 

from oil derivatives or uses oil-based energy to produce it or transport it. Pipeline failures, by 

loss of the energy products they transport, can impact the local, regional, and national economy. 

As such, pipelines should be included in the development of hazard mitigation plans as critical 

infrastructure.

Natural hazards, in particular, can be threats to pipelines. Pipeline failures caused by natural 

forces result in proportionally more property damage relative to any other cause. The impact 

from natural hazards to pipelines should be considered in the risk assessment of natural hazards 

in hazard mitigation plans.

This guidance provides emergency managers, planners, and others with the information 

resources needed to support this effort, including: how pipelines operate, what hazardous 

materials are transported through pipelines, what are the causes and potential impacts of pipeline 

incidents, what is the pipeline safety regulatory structure, and how to find contact information for 

subject matter experts. This document also provides information to help perform a risk and 

capability assessment to support the development of a pipeline hazard mitigation strategy. This 

includes mitigation measures a jurisdictional government might consider including in its hazard 

mitigation plan to address pipeline hazards.

Pipeline safety is a common goal and a shared responsibility of all stakeholders. PHMSA is the 

Federal safety authority for ensuring the safe, reliable, and environmentally sound operations of 

our nation's pipeline transportation system. Through certification or agreement with PHMSA, 

State pipeline safety agencies may assume some of these responsibilities. PHMSA and most 

State pipeline safety agencies typically do not have any land use or development authority. State, 

local, and tribal governments establish land use ordinances, emergency management programs, 
building and fire codes, zoning and permitting requirements, excavation laws, and may have 

authority over the siting of certain new pipelines. Areas where State, local, and tribal 

governments, through their own authorities, can play important roles in developing planning and 

mitigation strategies to reduce the risks of pipeline failure hazards include:

(1) Pipeline identification and mapping,

(2) Pipeline knowledge and outreach,

(3) Pipeline land records,

(4) Facilitation of stakeholder communications,
(5) Land use and development planning management practices,

(6) Excavation damage prevention,
(7) Risk assessment and overall hazard mitigation planning processes, and

(8) Mitigation measures to address natural hazards.
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FEMA Support for Multi-Hazard Mitigation Planning

Hazard mitigation is also a common goal and shared responsibility of all stakeholders. FEMA is 

the Federal agency responsible for implementing the hazard mitigation planning provisions, 

under Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as 

amended. This provides the legal basis for State, local, and Indian tribal governments to 

undertake a risk-based approach to reducing risks from natural hazards, through mitigation 

planning, and makes the development of mitigation plans a condition of receiving certain types 

of non-emergency grants.

The Stafford Act specifically requires mitigation planning for natural hazards, but not for 

technological hazards. However, FEMA supports those jurisdictions that choose to consider 

technological hazards as part of a comprehensive hazard mitigation strategy in their respective 

mitigations plans. FEMA’s How-To Guide # 7, “Integrating Manmade Hazards into Mitigation 
Planning” (FEMA 386-7)\ assumes that a community is engaged in the mitigation planning 

process and serves as a resource to help the community expand the scope of its plan to address 

technological threats and associated hazards.

4. Implement Plan 
and Monitor 
Progress

1. Organize 
Resources

3. Develop a 
Mitigation Plan

2. Assess Risks

Figure 2: Hazard Mitigation Planning Process
(Source: http://www.fema.gov/hazard-mitigation-planning-overview)

Scope

PIPA Recommended Practices and this document were developed for stakeholder use and 

information in consideration of the risks associated with land use and development near existing 

hazardous liquid and gas transmission pipelines. PIPA Recommended Practices is not intended 

to apply to production, gathering, and distribution pipeline systems.

s FEMA's Multi-Hazard Mitigation Planning Guidance can be helpful in developing and evaluating plans that include these 
hazards. See How-To Guide # 7 (FEMA 386-7), http://www.fema.gOv/librarv/viewRecord.do?id=1915
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PIPA Recommended Practices may not be appropriate for consideration in the siting of new 

pipelines. There is an extensive network of Federal and State regulatory and judicial processes 

involved with the evaluation and approval of new transmission pipeline siting and construction. 

These are beyond the scope of PIPA Recommended Practices. Additionally, PIPA Recommended 

Practices does not specifically address environmental resource conservation issues in pipeline 

rights-of-way.

At the Federal level, PHMSA is not authorized to prescribe the location or routing of any 
pipeline facilities6. The Federal Energy Regulatory Commission (FERC) approves the siting of 

new interstate natural gas pipelines through a Certification of Public Convenience and 
Necessity7. For more information about the FERC process, see www.ferc.gov/for- 

citizens/citizen-guides.asp. Several states have agencies charged with siting various energy 

facilities; in some instances that includes intrastate pipelines. If the state has no agency in charge 

of pipeline siting, then the responsibility falls to the regular land use authority of local 

governments along proposed pipeline routes. Check with your state's pipeline safety regulator to 

find out if your state has an energy facility siting agency and whether it has authority over 

pipeline siting decisions.

There is typically no Federal permitting process for the routing of interstate hazardous liquid 

pipelines. If a hazardous liquid pipeline crosses a U.S. international border, then the U.S. State 

Department takes the lead in the pipeline siting process, similar to FERC’s role in siting gas 

transmission pipelines. However, if the hazardous liquid pipeline does not cross an international 

border, then the responsibility for approval of the pipeline route falls on the individual states. If 

the state has no agency in charge of pipeline siting, then the responsibility falls to the regular 

land use authority of local and tribal governments along the proposed pipeline route.

Local and tribal governments have sought to enact additional mitigation strategies that are 

outside the scope of PIPA Recommended Practices. Several examples of these strategies are 

provided as case studies in the appendix to this document. They include: (1) local government 
attempts to regulate pipeline safety standards and (2) differences in the application of the use of 

eminent domain.

6 49 USC § 60104 - Requirements and limitations e) Location and Routing of Facilities
7 From PST Landowners Guide
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1. Organize 
Resources

Step 1: Organize the resources needed to incorporate 

potential hazards resulting from gas transmission and 

hazardous liquid pipeline failures into the existing 

mitigation planning process. Identify and organize

interested members of the community and technical expertise necessary during the planning 

process.

Organize Resources

Educational Material

• PI PA Recommended Practices (www.PlPA-lnfo.com)

Throughout this guide, references to pertinent information provided in PIPA Recommended 

Practices are shown by “RP” and the practice number (e.g. RP BL01). Within PIPA 

Recommended Practices, the individual recommended practices are grouped and labeled into 

one of two scenarios:

• Baseline (BL) Recommended Practices - These practices should be implemented by 

stakeholders in preparation for future land use and development.

• New Development (ND) Recommended Practices - These practices should be 

implemented by stakeholders when specific new land use and development projects 

are proposed.

Also, within PIPA Recommended Practices, each recommended practice includes the 

practice title, a brief practice statement, the stakeholder audience intended to take action to 

implement the practice, practice details, and references, if applicable.

• Pipeline Risk Report (www.PlPA-lnfo.com)

The report. Building Safe Communities: Pipeline Risk and its Application to Local 

Development Decisions, was prepared by PHMSA to assist local governments and 

developers in better understanding potential pipeline risks and to provide a context for the 

use of PIPA Recommended Practices.

• PHMSA Stakeholder Communication Website (http://primis.phmsa.dot.gov/comm/)

PHMSA’s Stakeholder Communications website contains a vast amount of information about 

pipelines. Links to specific information are provided throughout this guide.

• PIPA Website and Local Government Toolkit (w w w P1P A -1 n fo .com)

The PIPA Communication Team developed various tools to assist local governments with 

understanding and implementing PIPA recommended practices.
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• National Pipeline Mapping System (NPMS) (www.npms.phmsa.dot.gov)

The NPMS is a geographic information system (GIS) that depicts the national network of gas 

transmission and hazardous liquid pipelines. RP BL01, Obtain Transmission Pipeline 

Mapping Data, encourages local governments to obtain online access to maps of hazardous 

liquid and gas transmission pipelines and to incorporate them into their own GIS. NPMS data 

should be considered no more accurate than +/- 500 feet. Operators may be able to provide 

more information about the accuracy of their maps in the NPMS and may be able to provide 

more accurate maps.

It is recommended that local government agencies establish Pipeline Information 

Management Mapping Application (PIMMA) accounts to view transmission pipeline data 

sets at the county level. The application for a PIMMA account is available online. Access to 

PIMMA allows local government users to view transmission pipeline maps and pipeline 

attributes for transmission pipelines within their areas of jurisdiction. They may also create or 

print maps in the Adobe portable document format (PDF). Local government agencies can 
also request pipeline GIS data in Esri* shape file format for transmission pipelines within 

their areas of jurisdiction.

The NPMS Public Viewer is available to the general public. It allows users to view pipeline 

maps for a user-specified state and county, but does not offer as many attributes or as large a 

scale as the password-protected PIMMA viewer does. Pipeline operator contact information 

is also available in the NPMS and the PIMMA.

• FEMA How-To Guide #7 (http://www.fema.gov/media-librarv/assets/documents/4528)

This FEMA guide. Integrating Manmade Hazards into Mitigation Planning (FEMA 386-7), 

serves as a resource to help communities engaged in the mitigation planning process expand 

the scope of their plans to address potential technological hazards.

• Landowner’s Guide to Pipelines (http://pstrust.org/about-pipelinesl/landowners-guide-to- 

pipelines)

Landowner’s Guide to Pipelines is published by the Pipeline Safety Trust. It is intended to 

provide landowners with basic information about pipeline systems, how pipelines are 

operated and regulated, what rights and responsibilities a current or future landowner with a 

pipeline on the property may have, and where to find more information.

• Pipeline Operators Developer’s Handbooks

Many pipeline operators produce developer’s handbooks and have them available on their 

websites.

8 Esri is an international supplier of GIS software, web GIS and geodatabase management 

applications.
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• Examples of Existing Land Planning Ordinances and Codes (http://pstrust.org/trust- 

intiatives-programs/planning-near-pipelines/planning-ordinances)

The Pipeline Safety Trust website has links to a sampling of ordinances, codes, and other 

guidance passed in recent years by local and State governments because of concerns 

regarding development near pipelines.

Planning Team

• Pipeline Operators can also be a valuable source of technical information. Those with 

pipelines in your area can be identified through the NPMS. Pipeline operator contact 
information may also be available via the PHMSA Community Assistance and Technical 

Services (CATS) Managers. Additionally, aboveground pipeline markers provide the name 

and contact information of the company that operates the pipeline.

RP BL03. Utilize Information Regarding Development around Transmission Pipelines, 

encourages pipeline operators to provide information about transmission pipeline 

characteristics and associated potential hazards to local governments to enable them to make 

risk-informed decisions on proposed developments and/or development plans in relation to 

the pipeline risks. This information is needed to determine specific distances from pipelines 

where local governments should consider mitigation strategies. Pipeline operators can 

provide support for modeling fire, explosion, or toxic release impacts that could occur during 

a transmission pipeline incident for the specific type of land developments covered in RP 

ND17, and in RP ND19 through RP ND22.

Hazardous liquid and natural gas transmission pipeline operators are responsible for the safe 

operation and maintenance of their pipelines. These pipelines are subject to Federal pipeline 

safety regulations under 49 CFR Parts 190 through 199, administered either directly by 
PHMSA or by a State agency^. Pipeline operator responsibilities include taking actions to 

avoid pipeline damage or failure, such as: periodic testing and continued maintenance of 

transmission pipeline facilities, development of emergency plans, performance of leak 

surveys, continuing surveillance, encroachment mitigation and rights-of-way (ROW) 
patrolling, and the development and implementation of damage prevention and public 

awareness programs. Transmission pipeline operators frequently augment Federal regulatory 

requirements.

9 While the federal government is primarily responsible for developing, issuing, and enforcing pipeline safety 
regulations, the pipeline safety statutes provide for states to assume intrastate regulatory, inspection, and 
enforcement responsibilities under an annual certification. If a state has a certified pipeline safety program, a State 
agency is responsible for conducting inspections of intrastate pipelines that lie entirely within a state's borders. For

more information on federal/state authorities., see
httD://Drimis.Dhmsa.dot.gov/comm/PartnershiD.htm?nocache:E8546
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PIPA Recommended Practices frequently references pipeline operator public awareness 

programs. For public awareness programs, transmission pipeline operators must follow the 

Federal pipeline safety regulations (49 CFR 192.616.49 CFR 195.440). which incorporate by 

reference the general program recommendations of the American Petroleum Institute (API) 

Recommended Practice (API RP) 1162. Each operator's public awareness program must 

specifically include provisions to educate stakeholders including:

o the public,
o emergency officials (local. State, or regional officials, agencies, and organizations 

with emergency response and/or public safety jurisdiction along the pipeline route),

o public officials (local, city, county or State officials and/or their staffs having land use 

and strect/road jurisdiction along the pipeline route), and

o persons engaged in excavation-related activities.

The message types they must deliver include:

1. Pipeline purpose and reliability
2. Awareness of hazards and prevention measures undertaken

3. Emergency preparedness communications

4. Potential hazards
5. Pipeline location information and availability of the NPMS

6. How to get additional information

They are also encouraged to provide the following supplemental messages:

7. Provide information and/or overview of integrity measures undertaken

8. Maintenance construction activity
9. If applicable, provide information about designation of MCA (or other factors unique 

to segment) and summary of integrity measures undertaken

10. ROW encroachment prevention

Under the Federal regulations, each operator’s public awareness program must also include 

activities to advise affected municipalities, school districts, businesses, and residents of 

pipeline facility locations. The program and the media used must be as comprehensive as 

necessary to reach all areas in which the operator transports hazardous liquid or carbon 

dioxide. The program must be conducted in English and in other languages commonly 

understood by a significant number and concentration of the non-English speaking 

population in the operator's area.

• Public/Citizens - The public, including private landowners whose land is near transmission 

pipelines, must be made aware of the risks from potential hazards for efforts to initiate citizen 

involvement and partnerships to be effective. Many residents assume that current building 

codes, zoning regulations, subdivision review processes, and permitting will adequately 

protect them, but this may not be the case. Private landowners may be directly affected by 

new land use regulations that impose restrictions on development; therefore there may be
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significant resistance to adoption of ordinances or other land development practices near 

transmission pipelines. Education and awareness should be an integral part of the planning 

process.

• Developers - Developers of residential or commercial projects (both large and small) and 

their professional development staffs (engineers, architects, surveyors, planners, etc.) are 

frequently direct landowners or have an ownership interest in properties crossed by or near 

transmission pipeline easements. Like the community, they may also be unaware of pipeline 

safety issues and may be directly affected by any new regulations that impose restrictions on 

land use and development.

• Local Governments - Local governments can wear different stakeholder “hats" related to 

land planning near transmission pipelines. They may own and develop land for public 

purposes, including land in close proximity to pipelines; some local governments own and 

operate municipal gas distribution systems. Local governments can also promulgate land use 

and development planning/permitting/zoning requirements.

There is no national structured framework for regulating land use and development near 

existing pipelines. This is also complicated in that Federal regulations do not prescribe the 

size of pipeline rights-of-way, and pipelines may be installed in both public spaces and on 

private land. While development of the area within the pipeline ROW is typically regulated 

by agreements between pipeline operators and the public or private landowner, development 

of the area outside of the pipeline ROW, yet still close to the pipeline, can be influenced by 

local and State governments.

Such influence can include enactment of planning, permitting, and zoning regulations and 

ordinances governing structures built near existing pipelines and establishment of permitting 

requirements directed at improving safety when developing around pipelines. However, it is 

considered that very few State or local governments use their land use and planning 

authorities to specifically address development encroachment on pipelines or to focus on 

health and safety concerns for populations located near pipelines. Use of land management 
tools to regulate development provides an increasingly important method for addressing 

these concerns, especially in areas with rapidly expanding urban footprints that have existing 

transmission pipeline infrastructure. This can be accomplished to a large extent by 

encouraging and adopting appropriate PIPA recommended practices, and by encouraging and 

adopting safe digging practices to prevent excavation damage to pipelines.

Planners and emergency managers can create skilled collaborative teams for addressing 

mitigation of pipeline hazards. Emergency managers are often more familiar with locations 
of existing pipelines and pipeline risks than land use planners. In contrast, land use planners 

are more familiar with potential land management strategies that can address development 

encroachment on existing transmission pipelines. Collaboration between these two groups 
can provide an opportunity for building on the respective skills and knowledge bases these
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two groups possess in order to improve community resilience to potential pipeline hazards 

and reduce risks from land use and development near transmission pipelines.

Communities use a variety of collaborative practices to meet their development management 

needs while addressing hazard mitigation concerns. Some create equal partnerships between 

emergency management and planners that build on and extend existing partnerships. Others 

use skill-specific collaborations that require coalitions created for the specific purpose of 

addressing hazard mitigation. Smaller communities regularly contract their hazard mitigation 

planning needs to larger emergency management and planning organizations, such as those 

in the nearest large urban area. These larger organizations are often more familiar with the 

potential hazard mitigation techniques, but may lack specific local knowledge.

Despite Federal preemption of pipeline safety regulation, local authorities typically have 

significant abilities to affect pipeline safety. Local governments have traditionally exercised 

broad powers to regulate land use and property development, including when in the vicinity 

of pipelines. Local governments may also have data that can assist pipeline operators in their 

own facility design and development plans, such as hazard and building data (e.g., where 

critical facilities and infrastructure are located).

• U.S. DOT PHMSA

Congress sets the framework for pipeline safety regulations through the establishment of 

laws. The overarching pipeline safety statutes that Congress has passed can be found in U.S. 

Code, Title 49, Subtitle VIII, Chapter 601. Federal pipeline safety regulations are established 

under the U. S. Code of Federal Regulations (CFR), Title 49 "Transportation," Parts 190 - 

199. The Office of Pipeline Safety, within the U.S. Department of Transportation, Pipeline 

and Hazardous Materials Safety Administration (PHMSA), has overall regulatory 

responsibility for the safety of gas and hazardous liquid pipelines under its jurisdiction. 

However, there are certain types of pipelines that are outside the scope of PHMSA’s Federal 

pipeline safety jurisdiction. PHMSA-regulated pipelines are defined by Federal regulations 
found in 49 CFR §191.1, §192.1, §192.8, §195.1, and elsewhere as referenced in those 

regulations.

PHMSA Community Assistance and Technical Services (CATS) program managers are 

located within each PHMSA region. Their mission is to advance public safety, environmental 

protection, and pipeline reliability by facilitating clear communications among all pipeline 

stakeholders, including the public, pipeline operators, and government officials. CATS 

contact information is available online at http://primis.phmsa.dot.gov/comm/CATS.htm, or 

by calling PHMSA headquarters at 202-366-4595.

• State Pipeline Safety Regulators

Through certification from PHMSA, states can assume pipeline safety responsibilities for 

intrastate gas and/or hazardous liquid pipelines. Intrastate facilities may include gas 

distribution, gas transmission and hazardous liquid transmission pipelines, as well as
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gathering lines, storage fields, and liquefied natural gas facilities. Although gas distribution 

pipelines are outside the scope of PIPA Recommended Practices, the majority of natural gas 

distribution pipelines are inspected, and much of the enforcement for applicable safety 

regulations for those pipelines is performed through State regulatory agencies.

States with certification can impose pipeline safety regulations that are more stringent than 

Federal regulations for intrastate pipelines, but only PHMSA can issue and enforce safety 

regulations for interstate hazardous liquid and gas transmission pipelines. Through signed 

agreements, some states assume responsibility for the inspection of interstate gas and/or 

hazardous liquid pipelines. PHMSA’s Stakeholder Communications website provides 

information regarding State pipeline safety regulatory agencies. 

http://primis.phmsa.dot.gov/comm/States.htm

Hazardous liquid and natural gas transmission pipelines are part of our nation’s critical 

transportation infrastructure. Because of the important role that pipelines play, additional 
security considerations are associated with them.10 Although much information about pipelines is 

publically accessible, certain security-related and/or proprietary information about pipelines and 

information that cannot be shared with the public may be needed for emergency managers to 

make informed decisions during the mitigation planning process. Access to such needed 

information will require discussions with the pipeline operators to the extent that access to the 

information is not required by existing regulations.

10 See Public Law 107-56 USA Patriot Act 2001

13



2. Assess Risks
Step 2: Identify the characteristics and risks of potential 

hazards resulting from pipeline failures. It is important to 

understand how much of the community can be affected 

by specific hazards, what the potential impacts would be 

on important community assets, and what the likelihood would be of these events occurring.

Assess Risks
The risk assessment process provides the foundation for the rest of the mitigation planning 

process. This section provides the following information to support a risk assessment within a 

hazard mitigation framework:

1) Identify the characteristics of pipelines and pipeline hazards,

2) Profile hazard events, and

3) Identify the likelihood and potential consequences of a pipeline event.

Identify Characteristics of Pipelines and Pipeline Hazards

Pipelines are extremely important to our social and economic well-being, as well as our national 

economy and security. There are over 2.5 million miles of pipelines in the United States. Our 

national pipeline infrastructure consists of various types of pipeline systems, both onshore and 

offshore, including approximately 175,000 miles of hazardous liquid pipelines, 321,000 miles of 

gas transmission and gathering pipelines, and 2.06 million miles of natural gas distribution 

pipelines. Additionally, there are 114 active liquefied natural gas plants connected to our gas 

transmission and distribution systems, and various propane distribution system pipelines.

Figure 3 depicts the complexity and breadth of gas transmission and hazardous liquid pipelines 

in the U. S.
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Figure 3: Gas Transmission and Hazardous Liquid Pipelines in U. S.
(Source: U.S. DOT PHMSA. National Pipeline Mapping System)

Pipelines are the safest practical mode for transporting and distributing the tremendous volumes 

of energy products that we use on a daily basis across our country. A large pipeline can transport 
roughly two million barrels of gasoline a day. However, like any industry that deals with 

hazardous materials (hazmat), there is always a potential for risk - pipeline accidents do occur, 

and the impacts to the community can he devastating.

Under Federal pipeline safety regulations (49 CFR Sections 192 3 and 195.2), a pipeline system 
is defined as all parts of a pipeline facility through which a hazardous liquid or gas moves in 

transportation, including piping, valves, and other appurtenances connected to the pipeline, 

pumping units, fabricated assemblies associated with pumping units, metering and delivery 

stations, and storage and breakout tanks. Although typically located underground, pipelines may 

also be located aboveground in various places where operational considerations, such as at pump 

and compressor stations, or where other conditions, such as harsh environment or geological 

concerns, make it impracticable for the pipe to be underground.
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Categorizing pipelines

Pipelines can be categorized in several ways: by the products they carry, by their function, and

by whether they cross the boundary from one state to another.

Categorizing pipelines by the products they carry:

• Gas pipelines carry natural gas and other gases that are flammable, toxic, or corrosive, 

such as vaporized liquefied petroleum gases (i.e., propane and butane), ethylene, and 

propylene. Natural gas is the predominant gas transported by and associated with 

pipelines.
• Hazardous liquid pipelines carry crude oil and refined petroleum products such as 

gasoline, natural gas liquids, and diesel and jet fuel. Ammonia and liquid carbon dioxide 

are also considered hazardous liquids and are also transported by hazardous liquid 

pipelines. A hazardous liquid pipeline can transport batches of different types of refined 

petroleum. The pipeline operator schedules and tracks the customer's batch or product 

through the pipeline, including tracking the product being transported, the volume of the 

product, where it is being transported from and to, and the owner of the product.

Categorizing by function:

• Gathering pipelines transport gas and crude oil away from the points of production (i.e., 

wellheads) to facilities for processing or refinement or to transmission pipelines.

• Transmission pipelines move gas and hazardous liquids long distances, often across state 

lines and at high pressures.
• Distribution pipelines are generally smaller lines that take natural gas from transmission 

pipelines and deliver it to individual homes and businesses. Distribution pipeline systems 
operate at much lower pressures than transmission pipelines. Distribution pipelines are 

not associated with hazardous liquids; distribution of hazardous liquids is accomplished 

via other transportation modes.

Categorizing by intrastate versus interstate

• Intrastate pipelines are operated entirely within one state and do not cross state 
boundaries. However, some pipelines that cross state boundaries may be classified as 

intrastate if the pipeline ownership changes at the state line.

• Interstate pipelines transport products across state boundaries.
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Figure 4: Natural gas pipeline system from production to end user
(Source: U.S. DOT PHMSA)

How Pipelines Work

Gas and hazardous liquid pipelines work basically in the same way. Stated simplistically, a 

product is put into the pipeline, pressure is applied by some type of pump, and the product is 

forced to flow toward an area of lower pressure. Flow is maintained until the product reaches its 

destination. Along the way, pressure is lost due to friction and heat; booster pumps (hazardous 

liquid) or compressors (natural gas) located along the pipeline are used to boost the pressure and 
keep the product flowing. Mainline pipelines vary in size from 8" up to 48" but are typically 

between 24”-36" in diameter.

Various system components such as valves, storage tanks, metering stations, and city gate 

stations are used to direct, control, and measure product flow. Products are extracted or removed 

from the pipeline at their destinations, where the products are stored, transferred to alternate 

transportation modes, or consumed.

Gas pipelines only transport a single gas product. The majority of gas pipelines transport natural 

gas.
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The majority of hazardous liquid pipelines transport either crude oil or refined petroleum 

products. Crude oil pipelines transport crude oil from oilfields to refineries where the oil is 

processed into dozens of useful products. From the refinery, the refined products are transported 

through pipelines to terminals or local distribution centers. A refined products pipeline can 

transport dozens of products and grades of gasoline at a time through a process called “batching" 

as seen in Figure 5. When a customer’s batch reaches a defined delivery point, the product is 

then placed into a storage tank. Petroleum products move through a pipeline at speeds between 

2.5 to 5.0 mph. It takes about two weeks for a gallon of gasoline to travel from a Gulf Coast 

refiner to New Jersey.

Petroleum Products Batching

Figure 5: Batching of Refined Petroleum Products
(Sources: U.S. DOT and National Association of State Fire Marshals. Pipeline Emergencies, Is' ed.)

Following are descriptions of key components of pipeline systems that may be located in your 

community.

Transmission Pipeline Rights-of-Way
A transmission pipeline rights-of-way (ROW) is a relatively narrow, unobstructed strip of land, 

and is typically established through acquisitions, by the pipeline operator, of easements or 

permits that provide the operator the rights to construct, operate, and maintain the pipeline along 

contiguous properties. The width of a pipeline ROW can vary from a few to hundreds of feet. 

There may be one or more pipelines located in a single ROW. Additionally, the pipeline can be 

located anywhere within the boundaries of an easement or ROW. Thus, it is important to always
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notify the pipeline operator before digging in a pipeline ROW. This can usually be accomplished 

by calling 811 in accordance with the State damage prevention laws.

While a pipeline operator can control the types of activities that take place on its pipeline ROW 

through rights granted in casements, pipeline operators typically do not have authority over 

activities that take place outside of but near the ROW. However, activities both on and outside 

the ROW can potentially impact the integrity and safety of the pipeline and, consequently, can 

potentially impact areas outside of the ROW.

Property developers/owners and local governments should have an understanding of the 

elements of and rights conveyed in a transmission pipeline easement (RP BL07). Sometimes 

private and public easements overlap and an assessment is required to determine which easement 

takes priority. Local governments should be aware of these situations and contact the pipeline 

operator when they receive requests to work in joint easements.

Figure 6 illustrates a pipeline ROW with two underground pipelines represented by the dashed 

yellow lines. It illustrates a typical development that occurs as suburbs extend into rural areas. 

This transmission pipeline ROW is clearly defined yet blends with the surrounding area. The 

shed and playground equipment in the picture are outside the ROW, but the landowners are still 

able to enjoy use of the land.

/
) \

/ \
/ \

Figure 6: Pipeline ROW through rural area
(Source: P/PA Recommended Practices)

Appendix D of P/PA Recommended Practices provides guidance in determining the types of 

proposed land uses of a pipeline ROW that are typically acceptable or unacceptable to pipeline 

operators. Transmission pipeline operators should communicate in a documented and timely
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manner with property developers/owners to prevent or rectify encroachments within a 

transmission pipeline ROW (RP BL13).

As development encroaches on previously rural areas, land for utilities may become scarce; 

therefore multiple utilities may share a single utility corridor. Figure 7 illustrates a pipeline 

corridor shared with an electric utility and an asphalt walking path. In shared ROW space, the 

need for coordination increases among various stakeholders.

\
PPA Example 5

Figure 7: Pipeline corridor shared by electric utility and walking path
(Source: PIPA Recommended Practices)

Transmission pipelines ROW have the potential to be utilized for the benefit of the community 
and/or the property developer/owner while still maintaining the safety and integrity of the 

transmission pipeline facilities. Property developers/owners and local governments should work 

with the pipeline operators to explore possible uses of the property. These could include utilizing 

the transmission pipeline easement to create green spaces, parks, golf courses, hike and bike 

trails, horse trails, and other recreational spaces (RP ND08).

After a transmission pipeline is installed, the pipeline ROW is maintained by the pipeline 

operator to allow for inspection and to enable maintenance and repairs. Extensive landscaping or 
other obstructions can impede the operator’s inspection of and access to the pipeline. Some 

vegetation clearing is usually necessary within the ROW for safety and/or access. Pipeline 

operators should notify stakeholders of ROW maintenance activities (RP BL12).
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Access to a pipeline ROW and the type of vegetation in and near the ROW are important 

considerations when new development near the ROW is being planned. Trees and other 

vegetation should be planned and located to reduce the potential of interference with 

transmission pipeline operations, maintenance, and inspections (RP ND15).

Pump and Compressor Stations, Breakout Tanks, and Tank Farms

Pumps and compressors provide the force and pressure to move liquid and gas products through 

a pipeline system. Pump stations and tank farms are commonly associated with hazardous liquid 

pipelines; compressor stations are associated with gas pipelines. Generally only line-pipe and 

associated appurtenances are located within a pipeline ROW. Tank farms and pump and 

compressor stations are generally located on company-owned property off of the ROW.

Pump and compressor stations are placed at regular intervals along hazardous liquid and gas 

transmission pipelines (e.g., every 20 to 100 miles) as needed to sustain necessary pipeline 

pressures and flows. The number and power of pumps and compressors within a station are 

selected based on parameters such as the needed operating pressure, product type, distance, and 

elevations of the pipeline. They generally occupy from 15 to 40 acres of land.

Pumping stations may be attended or unattended. “Unattended” is a relative term some 
pumping stations may be unattended only during off-shift hours, while others may be unattended 

for much longer periods. Unattended stations are typically monitored through the operator's 

system control and data acquisition system, and equipment can be started, isolated or shut down 

either automatically or through remote actuation. For example, pumps may be designed to 

automatically shut down if abnormal operating conditions are detected, including high 

temperatures, low flow, excessive pressure, or high lubricating oil temperatures.

Breakout tanks are used to relieve surges or to receive and store hazardous liquids for later 

reinjection into the pipeline system for further transport. Tank farms are for the storage of crude 

oil and/or refined products. The storage of liquids is an important element in the pipeline system. 

Storage tanks are used along the pipeline to hold the refined products for delivery to a customer 

at a later date. The capacity of aboveground storage tanks or facilities can vary widely.

Aboveground transmission pipeline facilities, such as compressor stations, pumping stations, 

regulator stations, launcher/receiver stations, and other pipeline appurtenances may generate 
noise and odors. While these may not be initially noticed in some settings, they may be 

noticeable when land use is modified or a development is placed near the facility. These changes 
may place people in close proximity to the aboveground pipeline facilities for extended periods 

of time. Plans for land use and development should attempt to minimize exposures to these types 

of facilities (RP ND18).
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Figure 8a: Hazardous liquid pumping station
(Source: Louisiana Department of Transportation and Development,
httD://www.dotd.la.gov/programs erants/loop/)

Figure 8b: Gas transmission compressor station
(Source: U.S DOT PH MSA, Introduction to Pipelines)



Figure 8c: Hazardous liquid tank farm
(Source: U.S DOT PHMSA, Introduction to Pipelines)



Valves

Valves are critical and essential components for controlling the flow and pressure of product in a 

pipeline system. There are many types of valves used to control the rate of flow in a line, to open 

or shut down a line in an emergency or as needed for maintenance, or to serve as automatic 

pressure relief devices. Valves can be identified by type or by function. They may be manually 

actuated, automatic, or remotely controlled.

In the event of an emergency along a transmission line or large distribution line, remotely 

actuated isolation valves may be used to shut down the pipeline, or field operations personnel 

may have to respond and manually operate the valves. Mainline valves are positioned along a 
pipeline system every 2.5 to 20 miles apart. Valve assemblies typically require an area of 

approximately 2,500 square feet and an access road to enable operators to shut valves in a timely 

manner to minimize the impact (duration and volume of release) of a pipeline incident. 
Development plans should clearly indicate the access to transmission pipeline shutoff valves. 

Valve access routes should be coordinated with the transmission pipeline operators and should 

consider access to areas that may be locked or gated for security and privacy purposes (i.e., 

private or gated communities, secured facilities, etc.) (RP ND23).

Figure 9: Aboveground Valve on Natural Gas Pipeline
(Source: Argonne National Laboratory. Managed and operated by UChicago Argonne, LLC, for the U.S. 
Department of Energy under Contract No. DE-AC02-06CH11357)
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City Gate Stations

A city gate station is typically operated by a municipality or local gas utility company and 

interconnects the gas transmission pipeline with a local gas distribution system.

City gate stations are composed of arrays of valves, pipes, and pressure reduction devices

designed to meter and heat the gas prior to reducing its pressure so that it can be delivered safely

to customers through distribution networks consisting of local gas mains, smaller-diameter 

service lines, and individual customer meters.

Odorant is typically added to the gas at a city gate station so that gas leaks can be detected by the 

human nose. As with compressor and pump stations, city gate station operations can result in 

noise, odor, and vibration that may be nuisances to adjacent development (RP ND18).

■
Figure 10: City gate gas measurement and regulating station
(Source: Argonne National Laboratory. Managed and operated by UChicago Argonne, LLC, for the U.S. 
Department of Energy under Contract No. DE-AC02-06CH11357)
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Inline Tool Launchers/Receivers

Figure 11, below, shows a launcher/receiver station for inline tools. Inline tools are used to 

perform various maintenance and inspection operations on a pipeline. The tools are inserted into 

the pipeline through the launcher. The launcher is then closed and the pressure-driven flow of the 

product in the pipeline is used to push the inline tool through the pipe. Inline tools are removed 

from the pipeline at a downstream receiver trap.

Figure 11: Inline tool launcher/receiver
(Source: httD://www.en.wiKiDeclia.org/wiki
licensed media file repository.)

Pipeline transport. From the Wikunedia
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Figure 12, below, shows an inline tool being prepared for insertion into a launcher. Large 

diameter pipelines require larger inline tools and, subsequently, larger amounts of space to 

launch the tools. Inline inspection tool launcher/receiver facilities are usually smaller than 

pipeline pump stations or compressor stations and typically consist of one or more short sections 

of above-ground pipe, valves, and other control equipment, and may include buildings, 

generators, and storage areas. Inline tool launching and receiving facilities are normally fenced 

and surfaced with gravel.

Figure 12: Large diameter Inline tool
(Source: Courtesy of Sempra Energy)
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Pipeline Markers

Since pipelines are usually buried underground, line markers and warning signs are located at 

frequent intervals along transmission pipeline rights-of-way. They are also found where pipelines 

intersect streets, highways, railways or waterways, and at other prominent points along the 

ROW. Markers warn only that a transmission pipeline is located in an area; they do not depict 

and should not be used to determine the exact location of the pipeline. Markers also identify the 

product transported in the line, and provide the name of the pipeline operator and a telephone 

number to call in the event of an emergency.

/*nkm\
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Figure 13: Pipeline markers
(Source: U.S. DOT PHMSA)
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Pipeline Maintenance, Repair, and Replacement

Figure 14 shows a large diameter pipeline being repaired. Notice the amount of room needed for 

repair activities. A pipeline replacement project may require an even greater construction area.

Figure 14: Repair of large diameter pipeline, removal of rock
(Source: U.S DOT PHMSA)

Physical and Chemical Properties and Hazards of Products Transported by Pipeline

Understanding pipeline threats and potential hazards begins with knowing what materials are 

being transported and understanding their physical and chemical properties. Hazard mitigation 

planners should check with pipeline operators to determine what products are transported 

through the pipelines.

In general, larger pipelines operating at higher pressures carry more energy. The closer the 

pipeline is to people and the greater the inability of the pipeline operator to shut off the flow of 

the product swiftly, the greater the potential hazards and the potential severity of the 

consequences from a pipeline event.

Hazardous Liquids

Hazardous liquid pipelines may carry a variety of crude oil and refined petroleum products with 

widely varying physical and chemical properties. Material safety data sheets for specific 

products and emergency response guidebooks are good sources of information for determining 

the physical and chemical properties of hazardous liquids in pipelines.

Hazardous liquid pipelines transport products typically used for: transportation (gasoline, diesel 

fuel, kerosene, aviation gasoline, jet fuels, natural gas liquids (NGL)), heating fuels (heating oil,
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liquid propane, liquefied natural gas, NGL), feedstock for consumer products (carbon dioxide, 

ethane, crude oil, NGL), and agriculture (anhydrous ammonia, diesel fuel).

Some things to know:

• Hazardous liquid spills can spread over land and water, flowing into valleys, ravines, and 
waterways. They present the potential for ecological damage and contamination of 

drinking water supplies to occur some distance from the point of initial release. Weather 

conditions and water temperatures greatly influence the behavior of oil and refined 

petroleum products in the environment.

• Oil spills can be controlled by chemical dispersion, combustion, mechanical containment, 

and/or adsorption. Spills may take weeks, months, or even years to clean up.

• Most refined petroleum products are highly fluid, often clear, spread rapidly over land or 

water surfaces, have a strong odor and a high evaporation rate, and are usually 

flammable. They penetrate porous surfaces such as dirt and sand. They do not tend to 

adhere to surfaces; flushing with water generally removes them. Volatile components (the 

strong smell from oil products) of oil can burn the eyes and skin and irritate the nose, 

eyes and mouth.

• Most crude oils are heavier and less toxic than refined petroleum products, but because 

they do not evaporate, they remain in the environment longer. They are characteristically 

viscous, sticky or tarry, and brown or black. Flushing with water will not readily remove 
spilled crude oils from surfaces, but the oil does not readily penetrate porous surfaces.

• Over time, crude oil, if allowed to weather and mix with dirt, may sink in water, making 

a swift response to an oil spill in water critical. In turbulent water, spilled crude oil is 

typically driven to the bottom of the river where it tends to stick to rocks, which can 

make clean-up more difficult.

• Crude oil pipelines may transport “sour” crudes with high concentrations of hydrogen 

sulfide, a colorless, very poisonous, and flammable gas with the characteristic foul odor 

of rotten eggs. Exposure to hydrogen sulfide, even in low concentrations, can cause 
death. The OSH A personal exposure limit for hydrogen sulfide is 10 ppm, and the 

immediately dangerous to life and health value is 300 ppm.

• Diluted bitumen is a form of crude oil that is extracted from bituminous sands (also 

known as “oil sands” or “tar sands”). These “sands” refer to a mixture of sand, water, 

clay, and bitumen (the heaviest of hydrocarbon mixtures found in crude petroleum).

Bitumen extracted from tar sands is a heavy, sticky, viscous solid or semisolid form that 

does not easily flow at normal oil pipeline temperatures. Typically it is diluted through 

the addition of a diluent, such as natural gas condensates or naphtha, or chemically split 

before it can be transported by pipeline.
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• Gasoline is a product of refined petroleum that is highly flammable and is easily ignited 

when released into air. At 10 percent of its lower explosive limit, the atmospheric 

concentration of gasoline vapors in air is 1,400 ppm. This is above the threshold limit 

value/time weighted average for toxicity, and should be regarded as an unsafe 

environment. Gasoline may contain various amounts of other refined products, such as 

benzene, or additives to alter its chemical properties.

• Distillates, such as diesel fuel and jet fuel, are combustible liquids but produce fewer 

vapors than gasoline. Diesel and jet fuel vapors are not easily detected with a combustible 

gas indicator due to their low vapor pressures.

• All refined petroleum products have vapors that are heavier than air and a specific gravity 

of less than 1.0. Vapors will collect in low areas, while spills will float on the surface of 

water. Spills and vapors may migrate long distances along waterways and low-lying 

terrain, and through drain tiles, sewers, or other conduits. Refined petroleum products 

have increased volatility when released under pressure as aerosols. Warm temperatures 

can increase the volatility of refined petroleum products.

• Liquefied gases that are lighter than air in their vapor state, such as anhydrous ammonia, 

can collect in low areas until the vapors "heat up" and rise. In addition, highly volatile 

liquids, such as propane, butane, and ethylene, will form a vapor cloud when released to 

the atmosphere and have vapor pressures exceeding 276 kilopascals (40 pounds per 

square inch absolute) at 37.8°C (100°F). Their vapors may extend beyond any visible 

vapor cloud. Ethane, propane, butanes, and pentanes are also referred to as natural gas 

liquids.

• Anhydrous ammonia is a highly volatile liquid that is transported under pressure as a 
liquefied gas. If released, it will immediately return to a gaseous state and rapidly expand 

850 times in volume. Anhydrous ammonia is highly toxic and corrosive. Its vapors are 

extremely irritating and may be fatal if inhaled, ingested, or absorbed through the skin. It 

is used as an agricultural fertilizer and as an industrial refrigerant. It can also be used in 

the illegal production of methamphetamine and as such can become the target of theft. 

Ammonia vapors have a sharp, pungent odor that may act as a warning to help prevent 

potentially dangerous exposures.

Natural Gas

Natural gas is the predominant product transported by gas pipelines. Natural gas is a clean- 

burning fuel that consists of approximately 94 percent methane, 4 percent ethane, and 2 percent 

other gases, including butane, carbon dioxide, nitrogen, and isopentane. It is widely used as a 

fuel for residential, commercial, and industrial purposes. Natural gas may also be used as a 

vehicle motor fuel when compressed in high-pressure cylinders.

Some things to know:
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• Natural gas is odorless, colorless, and tasteless in its natural state. It is lighter than air and 

will rise.

• Natural gas is nontoxic, but can present inhalation hazards. If released within an enclosed 

area, it can displace oxygen and act as a simple asphyxiant.

• When mixed with the proper amount of air, natural gas can bum. The explosive limits are 

4 percent to 15 percent gas in air. A combustible gas indicator or flammable gas detector 

calibrated on methane is required to determine the concentration of natural gas vapors 

present.
• Natural gas vapors will quickly flash back to their source when ignited.

• Natural gas fires give off tremendous amounts of radiant heat and present significant 

exposure concerns.
• Natural gas trapped in an enclosed area or confined space can cause a significant 

explosion if ignited. If ventilating an enclosed space, the hazard may momentarily 

increase as the air/gas mixture passes through the explosive range.

• Although natural gas can exist as a liquid or gas, with few exceptions it is transported via 

pipeline in its gaseous form.
• Natural gas leaked under asphalt, concrete, frozen ground, et cetera, will move laterally 

from its source via any path of least resistance (e.g., underground conduits and pipe 

casings). Soil that has been disturbed by excavation will allow for the easier passage of 

natural gas. In addition, certain soils may cause added odorants to be "scrubbed" from the 

natural gas.
• Unintended gas transmission pipeline releases pose a primarily acute hazard. If an 

ignition source exists, a release of gas can result in an immediate fire or explosion near 

the point of the release. This hazard is reduced over a relatively short period after the 

release ends as the gas disperses. If the natural gas migrates, vapors can accumulate 

inside a building so that the hazard remains longer and poses a threat of explosion in the 

building.

Profiling Pipeline Events

The potential hazards of transmission pipeline releases vary according to the failure mode of the 

pipeline, the commodity released, the operating conditions of the pipeline at the time of the 

incident, and the characteristics of the surrounding area. The varying behaviors of the products 

released during a pipeline incident will present different challenges for hazard mitigation.

Gas and hazardous liquid releases can impact people and the environment, resulting in human 

injuries or fatalities from inhalation or ingestion of toxins, or exposure to a fire or explosion, as 

well as potential ecological damage and contamination of drinking water supplies. Depending on 

the location and severity of the pipeline incident, the hazards can result in:

• Serious injuries, including fatalities;
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• Damages to the built environment, including residential, commercial, and industrial 

structures, and other infrastructure;

• Environmental impacts, such as pollution of air, waterways and drinking water sources, 

and contamination of environmentally sensitive areas;

• Impacts and closures to critical infrastructure and services, such as transportation routes, 

emergency medical services, and government services (first responders), that can slow 

disaster response and recovery efforts;

• Short- and long-term residential, commercial, and industrial energy supply losses;

• Short- and long-term disruption of local businesses and regional economies; and

• Short- and long-term displacement of residential communities or businesses.

Pipeline incidents can have effects that ripple throughout local and regional economies, resulting 

in localized shortages and/or increases in the prices of gasoline, diesel fuel, home heating oil, or 

natural gas. In addition, disruptions could result in the inability of some manufacturers to 

produce products such as plastics, pharmaceuticals, and many chemicals that rely on oil and 

natural gas as manufacturing feedstock.

Determining the Potential Hazard Area

The potential hazard area of a pipeline incident may be calculated using various commercially or 

publicly available models that have been developed to help predict the impacts of pipeline 

releases on nearby areas. These models support analysis of such elements as release volumes, 

release paths along land or water, flammable and toxic vapor dispersion in air, radiant heat from 

a fire, blast overpressures from an explosion, and resultant impacts on human health, property, 

and the environment.

Calculations to determine potential hazard areas are different for gas and hazardous liquid 

transmission pipelines. The basic criteria used by natural gas transmission pipeline operators to 
calculate this distance, termed the potential impact circle, is provided in Appendix I: Calculation 

of Site-Specific Planning Area Distances, of PIPA Recommended Practices. The model for these 

calculations is also addressed in the gas transmission pipeline integrity management regulations 

(49 CFR 192.903).

Determining a site-specific planning area for a hazardous liquid pipeline is potentially much 

more complex because of the flow characteristics of released liquids and the effect of the terrain 

surrounding the pipeline on the flow path of the release. Assessing the potential consequences of 
releases from pipelines in specific locations should be based on a pipeline- and location-specific 

evaluation of the following four elements:

1. Which commodity or commodities might he released? A list of commodities potentially 

transported in a specific pipeline may be obtained from the pipeline operator.

2. How much of the transported commodity might he released? The answer to this

differs at different locations along a pipeline and can be derived from pipeline flow
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rates, spill detection time, pipeline shutdown time, drain down volume, and other 

technical factors. These factors may be discussed with the pipeline operator.

3. Where might the released substance go? The answer to this is derived by 

considering the released commodity, release volume, and potential flow paths over 

land and water, as well as potential air dispersion. Overland flow can be affected by 

factors such as gas or liquid properties, topography at and near the spill location, soil 

type, nearby drainage systems, and flow barriers. Similarly, flow in water can be 

affected by the water flow rate and direction and properties of the spilled product. Air 

dispersion can be affected by the properties of released vapors and wind direction 

and speed.

4. What locations might be impacted? This question is answered by considering how 

potential impacts, including thermal impacts from fire, blast overpressure from 

explosion, toxic and asphyxiation effects, and environmental contamination could 

affect locations where the released commodity travels. Planned evacuation routes 

should be considered when performing these assessments.

Planners should communicate with pipeline operators in determining the answers to these 

elements. It should be noted also that determining the answers to the last two questions above for 

pipeline releases that occur as a result of and coincident with natural hazard events can be 

complicated in that some of the factors that determine where a released substance goes may be 

impacted by the natural hazard event. For example, earthquakes may shift the topography of the 

land, shift the location of the pipeline, and even change the course of water flows.

Pipeline Failure Causes

Pipeline failure data identifies the major causes of pipeline accidents, which can aid in 

determining the most cost-effective hazard mitigation strategies. As reported by PHMSA’s 

Office of Pipeline Safety, the major causes of pipeline accidents include: corrosion, excavation 

damage, incorrect operation, material/weld/equipment failure, natural force damage, and other 

outside force damage. Pipelines with different characteristics and operating environments have 
different susceptibilities to these failure causes. This results in different failure probabilities from 

different causes at different points along the pipeline.

In addition to the lengths of pipe that make up transmission pipeline segments on a right-of-way, 

transmission pipeline systems include ancillary facilities, such as pump stations, tank facilities 

and compressor and regulator/metering stations. These facilities are often adjacent or beyond the 

right-of-way and on operator-owned property that is frequently protected by security fencing. 

The predominant failure causes and failure modes are different for these ancillary pipeline 

facilities than for line pipe. Consequently, hazard mitigation planners should be aware of what 

parts of a transmission pipeline system are in the vicinity of their communities in order to better 

understand the potential pipeline threats that should be addressed in their planning.
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Examples of Pipeline Incidents

Following are several examples of pipeline failure incidents. These examples represent different 

pipeline types, failure modes, and potential impacts based on the different hazardous materials 

they were transporting. Several of these examples illustrate pipelines that were installed prior to 

the developments near the pipelines.

Gas Transmission Pipeline Incidents

Appomattox. Virginia

Pictured in Figure 15 is the impact area of a natural gas pipeline incident that occurred in 
Appomattox, Virginia, in 2008.11

The 30-inch diameter natural gas pipeline was installed in 1955. It was operating at 800 pounds 

per square inch gauge (psig) when it ruptured, creating a crater 37 feet long by 15 feet deep. It is 

believed that a nearby power line was caught in the rush of the escaping gas and came loose, 

striking the ground and sparking. This resulted in the ignition of the gas, and the resulting 

explosion produced a large fireball that burned an area almost lA mile wide. The dashed yellow 

line in Figure 15 represents the pipeline route. ii

Figure 15: Appomattox, VA 2008
(Source: Pipeline Safety Trust)

ii Information about the September 14, 2008 Transco Pipeline Accident in Appomattox Virginia from Pipeline Safety Trust 
website http://pstrust.org/about-Dipelinesl/map-of-maior-incidents/transco-virgina-accident
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Though the county was primarily rural, there was a cluster of homes near the pipeline. This 

incident resulted in five of the nearby residents being injured; three suffered second- and third- 

degree bums. Property damage was extensive. Ninety-five homes were affected, and two homes 

were destroyed.

The firefighters that responded to the explosion were all volunteers, and the fire department had 

previously worked with the pipeline operator to prepare for pipeline incidents. Because of the 

coordinated training, the fire department was knowledgeable of the actions the operator would 

take, and the operator knew the fire department's roles. This foreknowledge and preparation was 

credited with resulting in fewer injuries.

The community of Appomattox employed a local emergency operations plan and a designated 

Appomattox County Emergency Planning Coordinator. An incident command was set up to 

coordinate the response to the pipeline incident, and a public information officer was designated 

to provide clear and consistent information to the media and others.

The cause of the pipeline failure incident at Appomattox is attributed to external corrosion of the 

pipe. Contributing to the corrosion may have been extremely corrosive soil conditions, combined 

with failures in the pipeline’s protective coating and cathodic protection system.

San Bruno. California
A natural gas transmission pipeline failed in San Bruno, California, in 2010. The 30-inch- 

diameter pipeline was operating at 400 psig. The incident resulted in eight fatalities, numerous 

injuries, and the destruction of 38 homes. The U.S. Geological Survey registered the shock wave 

resulting from the explosion as an earthquake of 1.1 magnitude.

The National Transportation Safety Board determined that the probable cause of the accident 

was the Pacific Gas and Electric Company’s (PG&E) inadequate quality assurance and quality 
control in 1956 during its Line 132 relocation project. This allowed the installation of a 

substandard and poorly welded pipe section with a visible seam weld flaw that over time grew to 
a critical size, causing the pipeline to rupture in 2010 during a pressure increase stemming from 

poorly planned electrical work at PG&E’s Milpitas Terminal. Also, PG&E had an inadequate 
pipeline integrity management program, which failed to detect and repair or remove the defective 

pipe section.

Contributing to the accident were the California Public Utilities Commission's (CPUC) and the 

U.S. Department of Transportation's exemptions of existing pipelines from the regulatory 

requirement for pressure testing, which likely would have detected the installation defects. Also 

contributing to the accident was the CPUC's failure to detect the inadequacies of PG&E's 

pipeline integrity management program. *

12 Article: Lessons Learned: Pipeline Emergency Response at 2008 Appomattox (VA) Natural Gas Explosion.

FireEneineering.com. March 22, 3013.
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Contributing to the severity of the accident were the lack of either automatic shutoff valves or 

remote control valves on the line and PG&E's flawed emergency response procedures and delay 

in isolating the rupture to stop the flow of gas.

Figure 16, below, illustrates the impact area of the San Bruno pipeline incident. The impacted 

homes were over 500 feet from the pipeline. The yellow dashed line in Figure 16 represents the 

pipeline route; the orange lines designate the calculated potential impact area. It should be noted 

that homes outside the calculated potential impact area were damaged and destroyed, possibly as 

a result of wind-driven flames and heat. The consequences of this incident were compounded 

because the resulting gas explosion compromised a water main and necessitated that firefighters 

truck in water from outside sources and drag their fire hoses nearly 4,000 feet, about three- 
fourths of a mile, to access working fire hydrants.13 The pipeline was installed in the mid-1950s, 

prior to construction of the subdivision.

Figure 16: San Bruno, CA 2010
(Source: National Transportation Safety Board)

Hazardous Liquid Pipeline Event - Refined Product

Bellingham. Washington

i3 NTSB Number: PAR-ll-Ol Pacific Gas and Electric Company Natural Gas Transmission Pipeline Rupture and Fire. San 
Bruno. California. September 9, 2010
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Figures 17 and 18, below, relate to a pipeline incident that occurred in Bellingham, Washington, 

in 1999. In that incident, a 16-inch-diameter hazardous liquid pipeline ruptured near a 

Bellingham water treatment plant and released about 237,000 gallons of gasoline into a creek 

that flowed through Whatcom Falls Park. About 1.5 hours after the pipeline rupture the gasoline, 

which had flowed along approximately 1.5 miles of the creek, ignited and burned. Three people 

were killed and eight injured as a result of the incident. A single family home and the water 

treatment plant were severely damaged.14

Figure 17: Water Treatment Rant Damage, Bellingham, WA
(Source: Used with permission from the Whatcom Countv Photo Archives)

14 NTSB Report PAR-02/02 Pipeline Rupture and Subsequent Fire in Bellingham, Washington June 10, 1999
http://www.ntsb.gov/doclib/reports/20Q2/PAR0202.Ddf
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The National Transportation Safety Board identified several factors in the probable cause ot the 

Bellingham accident, including:

1. Prior damage to the pipe that occurred during a 1994 water treatment plant modification 

project and inadequate inspection by Olympic Pipe Line Company (the operator) of the 

contractor’s work performed during the project.
2. Inaccurate evaluation of in-line pipeline inspection results, leading to the operator’s 

decision not to excavate and examine the damaged section of pipe.
3. Failure to test, under approximate operating conditions, all safety devices associated with 

the facility before activating it.
4. Failure to investigate and correct the conditions leading to the repeated unintended 

closing of an inlet block valve.
5. The operator’s practice of performing database development work on the supervisory 

control and data acquisition system while it was being used to operate the pipeline, which 

led to the system becoming non-responsive at a critical time during pipeline operations.
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Hazardous Liquid Pipeline Events - Crude OH

Romeoville. Illinois

A crude oil spill can have a significant impact on land and development in close proximity to the 

pipeline. Figure 19 shows a scene in Romeoville, Illinois, where a heavy crude oil pipeline 

leaked beneath the street pavement in 2010. The leak was determined to have spilled about 

270,000 gallons of oil. Damages, including the cost of the environmental remediation, totaled 

about $46.6 million. Federal oversight costs added another $550,000. On the day of the accident, 

the fire department evacuated 50 persons from 11 nearby businesses. Twenty-three area 

businesses were closed for one to nine days. The Romeoville Public Works Department 

temporarily plugged one sanitary sewer line, which disrupted several nearby businesses for a 

day. Firefighters initially tried to contain the spilled oil, but the release volume was too great to 

control with the equipment they had.

The National Transportation Safety Board determined that the probable cause of the pipeline 

leak was erosion of the pipe wall caused by water jet impingement from a leaking 6-inch- 

diameter water pipe located 5 inches below the oil pipeline.
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The crude oil leak occurred at an industrial park less than a mile from the Des Plaines River and 

the Chicago Sanitary and Ship Canal. The closest residential areas were about 200 yards from the 

spill site, which was also within populated and ecologically sensitive areas designated as high 

consequence areas in Federal pipeline safety regulations (49 CFR 195.450). The pipeline 
operator recovered 694,000 gallons of oil and water mixture. The EPA also removed about 1.5 

million gallons of hazardous waste, 1 million gallons of treated water from a retention pond, 4.4 

million gallons of treated sewage lagoon water, and 15,000 cubic yards of contaminated soils. A 

wildlife response center treated and released 141 turtles and frogs, while another 32 animals 

were found to have been killed as a result of the leak.

Mayflower. Arkansas

Another crude oil spill occurred in Mayflower, Arkansas, in March 2013. A 20-inch-diameter 

pipeline carrying heavy crude oil and operating at around 700 psig spilled between 210,000 and 

294,000 gallons of crude oil. Isolating valves on either side of the spill location were 18 miles 
apart. An initial review of the ruptured pipeline found that the failure resulted from an original 

manufacturing defect in the electronic resistance welded pipe.

In the Mayflower accident, the initial leak occurred between two residences in a subdivision. The 

plume of crude oil migrated overland about 1.6 miles. Over 30 homes were evacuated, and the 

residents were displaced for over a month. The oil plume migrated outside the boundaries of the 

residential subdivision, where the leak originated, via multiple drainage features and existing 

topographies. These included a city street drainage culvert, a railroad drainage ditch, and existing 

topographic drainage features. The flow flanked a retail shopping strip center, a state highway, 

and an interstate highway. The plume crossed under the interstate highway via the highway’s 

storm sewer system, and collected in a wetlands area that the EPA termed as an “inlet cove" 

feature to nearby Lake Conway. The plume terminated its migration in this inlet cove feature 

before reaching Lake Conway due to the employment of booming and other natural features.

As a result of the incident, storm drains had to be replaced and affected streets and curbs repaired 

or replaced. Remediation and restoration included extensive soil and water sampling and debris 

removal, as well as ecological assessment and the replacement of natural materials and 

vegetation to help restore the environment." The pipeline was installed in the late 1940s, but the 

homes near the leak site were constructed much later, in the late 2000s.

Hazardous Liquid Pipeline Events - Anhydrous Ammonia

Kingman. Kansas

Pictured in Figure 20 is an ammonia vapor cloud resulting from the rupture of an 8-inch- 

diameter pipeline near Kingman, Kansas, in October 2004. Operating at 981 pounds per square 
inch at the time of the incident, the ruptured pipeline released approximately 204,000 gallons of 

anhydrous ammonia.

15 City of Mayflower. Arkansas website article: ExxonMobil Pipeline Company Responds to Crude Oil Spill in Arkansas.

htto://www.citvofmavflower.com/archives/6107
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Figure 20: Ammonia vapor cloud from pipeline rupture
(Source: National Transportation Safety Board)

Nobody was killed or injured due to the release; however, the anhydrous ammonia leaked into a 

creek and killed more than 25,000 fish, including some from threatened species. In response to a 

911 call on the rupture, the Kingman County sheriffs office responded to the site and started 

telephoning residents in 35 nearby houses. The sheriffs office and the fire department blocked 

roads that could be affected by the moving toxic vapor cloud. The cost of the accident was 

$680,715, including $459,415 for environmental remediation.

The National Transportation Safety Board determined that the probable cause of the pipeline 

rupture was a pipe gouge created by heavy equipment damage to the pipeline during construction 

in 1973, or subsequent excavation activity at an unknown time, which initiated metal fatigue 

cracking of the pipe and led to the eventual rupture of the pipeline.

Riverview. Florida

Another anhydrous ammonia leak was caused when three teenage boys drilled into (vandalized) 

a 6-inch-diameter, 30-mile-long pipeline in Riverview, Florida, in 2007. Winds blew the 

potentially harmful ammonia vapors, prompting Hillsborough County Fire Rescue to evacuate 
about 300 people. Emergency officials also used reverse 911 to notify 3,659 households of the 

danger.16

This event involved the unified response of numerous local. State and Federal resources, 
including: local fire rescue, law enforcement, emergency operations center, school board, and

16 Riverview residents flee ammonia cloud, Tampa Bay Times, Published November 13, 2007
httD://www.sDtimes.com/2007/ll/13/Hillsborough/Riverview residents f.shtml
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The National Transportation Safety Board determined that the probable cause of the Clarke 

County pipeline rupture was the failure of a weld that caused the pipe to fracture along the 

longitudinal seam weld, a portion of the upstream girth weld, and portions of the adjacent pipe 

joints.

Identify the Likelihood and Consequences of a Pipeline Event

Risk is often thought of as the product of the likelihood of an incident and the consequences of 

the incident. Pipeline failures are low frequency, high consequence events. To understand the 

risks of pipeline incidents, statistics about the likelihood and consequences should be understood.

To help determine the risk of pipeline incidents and to provide a 

comparison to other transportation modes, PHMSA published a report on 
pipeline risk (Pipeline Risk Report)1* in 2010 in conjunction with the 

release of PIPA Recommended Practices. The purpose of the Pipeline 

Risk Report is to assist local governments and developers in better 

understanding pipeline risks relative to other transportation risks and to 

provide a context for the use of PIPA Recommended Practices for 

development near hazardous liquid and gas transmission pipelines.

The Pipeline Risk Report offers comparisons of the frequency of 

incidents involving death or injury resulting from hazardous materials releases from different 

transportation modes for the period of 2005- 2009. It indicates that pipelines have lower incident 

rates than any other mode of hazardous materials transportation. A similar conclusion was 

reported by the U.S. Government Accountability Office (GAO) in 2002. The GAO Report, 
GAO-02-785, reported that pipeline operator errors and accidents are fewer than for any other 

means of transportation (e.g., freight, rail, and barge) for hazardous liquids and natural gas, and 
that transmission pipelines are the most secure method of transporting hazardous liquids.

Tables 1 and 2, below, provide a summary of the frequency and consequences in terms of 

fatalities, injuries, property damage, and barrels of spilled hazardous materials, from hazardous 

liquid and gas transmission pipeline accidents from 2008-2013. The PHMSA website contains 

the most current annual, state-specific, and composite statistics on pipeline accidents and causes

at http;//primis.phmsa.dot.gov/comm/rcports/safetv/PSl.html.

is Building Safe Communities: Pipeline Risk and its Application to Local Development Decisions. October, 2010.
httD://Drimis.Dhmsa.dotgov/comm/publications/PIPA/PIPA-PiDelineRiskRePort-Final-20101021.pdf
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Table 1. Hazardous Liquid Pipelines - All Reported Incidents 2008-2013

Year

2008
2009
2010 

2011 
2012 

2013 

Total 
(Avg.)

Number of 
incidents

Gross barrels 
spilled

Net barrels 
lost

Fatalities
. . . Property
Injuries

damage

3681| 69.478|| 2W $136,875,358

336 j 53,514 31.083 j 4 4 j4 $63,215,857

346 rism 49,444 1 41| $1,000,535,833

343 j 89,032 57.473 1 2 j $247,218,221
361 [| 45.934 29,382 3 4 ■ *141,757,400
400 j 119,290 87,761 1 5 $259,570,835

2.154 510,365 394.621 12 21 SI,849.173,504
(359)________ (85.060.8) 65,770.2)_________ (2) (3.5) (S308.195.584) [

Table 2. Gas Transmission Pipelines - All Reported Incidents 2008-2013

Year

2008
2009
2010 
2011 
2012 
2013 

Total 
(Avg.)

Number of 
incidents

Cross barrels 
spilled

Net
barrels

lost
Fatalities Injuries

Property
damage

m & 122 WKM N/A ■ N/A o ■ s\m
105 N/A N/A | 0 1 ii $55,911,891
107 ■■■ N/A ■ N/A \WM 10 61 $41l,031.023|

119 N/A N/A | o 1 i $102,748,170

104 N/A | N/A 0 ■ 7|H $50.956,8291

106 N/A N A 0 2 $48,914,677

NA NA 10 87
(NA)_______(NA)________(1.7) (14.5)

663
(110.5)

S925.574.030 
(SI 54,262.338)

Approaches to Assessing the Likelihood of Pipeline Incidents in Your Community

To gain a perspective on pipeline risk, one approach is to identify the number and/or total length 

of pipelines in a specific State or local jurisdiction, leverage historic pipeline incident data for 

specific State or local jurisdictions, and determine the potential likelihood of incidents for the 

pipelines of interest. Although historical incident data does not accurately predict future 
incidents, such data can provide the order of magnitude for pipeline incident frequency and 

impacts that point to the need for mitigation strategies. Historic pipeline incident data for specific 

State or local jurisdictions can be found on PHMSA's Stakeholder Communications website at 

http://primis.phmsa.dot.gov/comm/states.htm. Figure 22 illustrates pipeline incident and mileage 

data for Virginia as reported from PHMSA’s website.
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Figure 22: Incident and mileage report
(Source: PHMSA Stakeholder Communication Website)

Another approach, taken by the Virginia Department of Emergency Management, is to identify 

counties with the highest mileage of pipelines as shown in the map in Figure 23. This 

identification process can lead to more focused communication with operators and prioritized 

mitigation strategies if the pipeline presents what is perceived to be a ‘higher risk’, based on the 

location and potential impacts should an event occur. This higher risk can be based on multiple 

factors to include life, environmental, economic, cultural/historic, and so on. It is important that 

States, local communities, and tribes share a common understanding of not only what the 
potential risk is, but why one place or location may be considered to be a higher priority tor 

mitigation than another. More information about how local governments and pipeline operators
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identify and prioritize impacts is provided in the Vulnerability Assessment section of this 

document.

The pipeline maps can also be overlaid onto maps that show the likelihood of other natural 

hazards. This can help in identifying possible consequences within a region as well as a specific 

site. It can also suggest potential mitigation strategies designed to reduce the potential 

consequences, should a natural hazard event occur.

•»—« •/ —.. —.W - - -v— .A. ■»« IM 00

«*-»*1* a—.rt*. too'wsworoiHk << Vu|>oi0li«4oo<*4N0U>4>4<l4»uo Ha 3>l«

Rgure 23: Mapping the location of transmission pipelines
(Source: Commonwealth of Virginia Hazard Mitigation Plan 2012)

Potential Consequences of Pipeline Events

Assessing potential consequences of a pipeline hazard is integral to both the hazard mitigation 
planning process and to a pipeline operator’s integrity management program. Assessment of 

potential consequences in a hazard mitigation plan is used to identify important community 
assets that are vulnerable to the impact of each hazard. Pipeline operators evaluate potential 

consequences to identify pipeline segments that may impact “high consequence areas.”

Federal regulation 44 CFR 201.6, Local Mitigation Plans, addresses the plan requirements, 

planning process, content, and review of local hazard mitigation plans. Section 201.6(c)(2) 
requires that each plan must include a risk assessment that provides the factual basis for activities 

proposed in the strategy to reduce losses from identified hazards. Local risk assessments must 

provide sufficient information to enable the jurisdiction to identify and prioritize appropriate 
mitigation actions to reduce losses from identified hazards. The risk assessment is required to

47



provide a description of the type, location, and extent of all natural hazards that can affect the 

jurisdiction, as well as information on previous occurrences of hazard events and on the 

probability of future hazard events. Each plan must also provide a description of the jurisdiction's 

vulnerability to those hazards.

The vulnerability assessment typically describes the jurisdiction’s vulnerability in terms of:

a. The types and numbers of existing and future buildings, infrastructure, and critical 

facilities located in the identified hazard areas;
b. An estimate of the potential dollar losses to the vulnerable structures and a description of 

the methodology used to prepare the estimate; and
c. A general description of land uses and development trends within hazard-prone areas so 

that mitigation options can be considered in future land use decisions.

Consequence Factors of Integrity Management Programs

Federal regulations, 49 CFR Part 192, Subpart O, and Part 195.452, require transmission pipeline 

operators to develop and implement pipeline integrity management (IM) programs. Integrity 
management provides a structured process through which pipeline operators identify safety 

situations specific to their systems. They conduct risk assessments of their pipeline systems, 

which consider threats to pipeline integrity and the locations (within the areas of potential 

impact) where a pipeline leak or rupture could do the most harm (high consequence areas). 

Pipeline systems that meet these criteria are referred to as “covered segments.” The regulations 

require all relevant risk factors to be considered, including geo-technical and local environmental 

factors. Operators use the risk assessment to prioritize the covered segments and determine what 

additional preventive and mitigative measures are needed for the highest risk segments.

For hazardous liquid pipelines, high consequence areas (HCA) include:

• High Population Areas and Other Populated Areas

- High population areas are urbanized areas with a population of at least 50,000 and 

a population density of at least 1000 people per square mile. Other populated 

areas are drawn from census bureau data and include incorporated or 

unincorporated cities, towns, villages, or other residential or commercial areas 

that are not urbanized areas.

• Unusually Sensitive Areas of Environment

- Drinking water sources including those supplied by surface water or wells and 

where a secondary source of water supply is not available.

- Unusually sensitive ecological areas including locations where critically imperiled 

species can be found, areas where multiple examples of federally listed threatened 
and endangered species are found, and areas where migratory water birds 

concentrate.
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• Commercially Navigable Waterways

- Commercially navigable waterways are identified by the U. S. Department of 

Transportation, Research and Innovative Technology Administration, Bureau of 

Transportation Statistics.

PHMSA maps the hazardous liquid HCAs in the NPMS. Population data and commercially 

navigable waterways data are available to the general public. Unusually sensitive area data is 

only available to pipeline operators. The covered segments include the pipeline inside the HCA 

and any pipelines outside an HCA which, if they failed, could affect an HCA. Operators use 

models to predict the potential impacts of pipeline releases on nearby areas and to identify 

pipelines segments that “can affect” HCAs.

For gas transmission pipelines, high consequence areas (HCA) include:

• Areas where the population within a “potential area of impact” circle contains 20 or more 

structures intended for human occupancy, buildings housing populations of limited 

mobility, buildings that would be hard to evacuate (e.g., nursing homes, schools), or 

buildings and outside areas occupied by more than 20 persons on a specified minimum 

number of days each year.

• Identified sites are defined as:

- An outside area or open structure that is occupied by 20 or more persons on at 

least 50 days in any 12-month period, or

- A building that is occupied by 20 or more persons on at least 5 days a week for 10 

weeks in any 12-month period, or

- A facility occupied by persons who are confined, are of impaired mobility, or 
would be difficult to evacuate (e.g., hospitals, prisons, schools, day-care facilities, 

retirement facilities, or assisted-living facilities).

Operators identify HCAs for gas transmission pipelines, but they are not mapped in the NPMS.

Relationship between Vulnerability Assessment and Integrity Management Consequence 

Factors

In the context of fulfilling integrity management program requirements, PHMSA guides pipeline 
operators to maintain focus on the risks of failures in HCAs19. If consequences considered in the 

risk analysis are expanded to include consequences related to operator business performance, 

then the operator must provide assurance that this approach does not skew decisions away from 

protection of HCAs. For example, consideration of operator business performance consequences 
should not result in pipeline segments presenting high risks to HCAs being given lower priority

19 Gas Transmission Frequently Asked Question 102 (http://primis.phmsa.dot.gov/gasimp/faqs.htm) and 
Hazardous Liquid Frequently Asked Question (8.18 http://primis.phmsa.dot.gov/iim/faqs.htm)
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for integrity assessments than segments with low risks to HCAs but higher business 

consequences.

Because of this requirement, it is important to understand that buildings in close proximity to 

pipelines identified in a hazard mitigation plan vulnerability assessment may or may not be 

included in a HCA and subject to a pipeline operator’s integrity management program.

Risk of Natural Hazard Events to Pipelines

Although pipelines should principally be categorized as technological hazards, natural hazard 

events (referred to in pipeline safety regulations as natural force damage) are cited as one of the 

seven primary causes of pipeline incidents. Natural hazard damage is cited as the cause of a 

relatively small percentage of pipeline incidents, yet it can and sometimes does result in some 

relatively large-scale pipeline failures due to the potential for extremely large and unpredictable 

forces to act upon pipelines and their associated facilities.

Natural-hazard-caused pipeline failures result in relatively greater percentages of property 

damage but lower percentages of fatalities and injuries than failures from other causes. Pipeline 
incidents attributed to natural force damage reported to PHMSA are currently categorized-0 as 

the result of: earth movement (e.g., earthquakes, subsidence, landslides), heavy rains/flood (e.g., 

storm surges and tsunami, washouts, scouring, flotation, mudslides), lightning, temperature, high 

winds, other natural force damage (e.g., wildfires, heavy snow loads), and unspecified natural 

force damage.

Under the IM program regulations, pipeline operators determine if natural hazards are a 

significant threat to the integrity of their pipelines. Information that local governments collect 

about natural hazards can greatly inform pipeline operators about these potential threats.

Operators implement additional preventative and mitigative measures in areas where natural 
hazards are significant. These measures include, but are not limited to, adding external 

protection, reducing external stress, relocating or replacing the line, installing slip or expansion 
joints, installing strain gauges, installing automatic shut-offs, and performing additional leak 

surveys after significant hazard events. Pipelines in mountainous terrain (which is subject to 

landslides or mudslides) and pipelines near rivers or river crossings (subject to flooding) should 

be reviewed to verify that operators properly evaluated the threat of natural force damage. 

Sometimes earth movement or flooding can significantly displace the pipe, without causing 

rupture.

PHMSA has issued a number of advisory bulletins over the years to remind pipeline operators of 

the actions they need to consider regarding natural hazards, including heavy snowfall/abnormally 

icy weather, flooding, soil subsidence, and hurricanes. PHMSA also has provided information 

about the impacts of seismic activities on pipeline infrastructure.

20 See PHMSA Stakeholder Communications website, All Reported Pipeline Incidents By Cause,
http://primis.phmsa.dot.eov/comm/reports/safetv/ALLPSIDet 1993 2012 US.html?nocache=8149# all
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Pipeline failures resulting from and in conjunction with natural hazard events can further 

complicate and compound the response to and recovery from such events. Emergency 

management organizations and pipeline operators will face some of the same challenges, 

including:

• The inability to use roads to access trouble areas and control points (such as pipeline 

shutoff valves);

• The inability of critical personnel to reach needed areas;

• Out-of-service and ineffective communication channels;

• Unresponsive control channels;

• Lost, damaged, and inaccessible response equipment;

• Conflicting and confusing information being received; and

• The increased need to survey affected areas.

These are but a few of the complications that can arise. Coordination among emergency 

management organizations and pipeline operators is critical and should be considered before, 

during, and after natural hazard events.

Tables 3 and 4 reflect natural force damage incidents reported for all hazardous liquid and gas 

transmission pipelines for the ten-year period of 2004-2013.

Table 3. Hazardous Liquid Pipelines - Natural Force Damage 2004-2013

Reported Cause of incident

Karth Movement__________

lleays Rains/Floods_______

Lightning________________

Temperature_____________

High Winds______________

Other Natural Force
Damage__________________

l nspecified Natural Force
Damage__________________

Sub Total ____________

Number
of

incidents

% of all 
incidents

Fatalities Injuries
Property
damage

19 0.5% 0 0||

31 0.8% 0 0 $205,421,552
20 0.5% 0 0 $42,889,182
54 1.5% 0 0 $9,087,167

30 0.8% 0 0 $244,985,232
4 0.1% 0 0 $581,732

% of property 
damage from all 

incidents &

2.5%
8.2%

35 0.9% $326397 0.0%

193 5.3% 0 0 $566,120,296 22.7%
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Table 4. Gas Transmission Pipelines - Natural Force Damage 2004-2013

Reported Cause of incident
Number

of
incidents

% of all 
incidents

Fatalities Injuries
Property
damage

% of property 
damage from all 

incidents & causes

Karth Movement 23 1.9% 0 ■■H $13,424,896 0.9%

Heaw Rainv l lomls 90 7.7% 0 0 $280,235,208 20.5%

Li^htninu M 17| 1.4% ■B o ■■■ $1,901,676 0.1%

Temperature 10 0.8% 0 0 $752,059 0.0%
High \N inds I4| 1.2% 0 WM o $108,472,981

Other Natural Force
Damage

5 0.4% 0 0 $4,840,820 0.3%

Sub Total 159 r l3$9i 0 ■■M $409,627,640 30.0%
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3. Develop a 
Mitigation Plan

Step 3: Armed with an understanding of the potential 

risks, determine the community’s priorities based on risk, 

identify potential mitigation actions, and complete a

capability assessment. The result is a hazard mitigation

plan and strategy for implementation.

Develop a Mitigation Plan
It is hoped that as awareness of the need for and benefits of hazard mitigation for pipeline risks 

increases, due in part to development and implementation of multi-hazard mitigation plans, 

jurisdictions will incorporate appropriate mitigation strategies into existing processes and 

programs.

The first step in developing a mitigation strategy is to establish goals and identify possible 

mitigation actions. The next step is to establish which actions are feasible, based on an 

understanding of the organizational capacity of those agencies or departments tasked with their 

implementation. A capability assessment helps to determine which mitigation actions are 

practical and likely to be implemented over time, given a local government’s planning and 

regulatory framework, level of administrative and technical support, amount of fiscal resources 

and current political climate. In areas with limited planning capability, local governments may 

need to collaborate more closely with emergency management to implement mitigation 

strategies.

Identify Mitigation Actions - PIPA Recommended Practices

Reducing potential risks from transmission pipeline failures and enhancing safety is best 

achieved through proper pipeline operation and maintenance by pipeline operators and effective 

regulatory oversight of operators for compliance with applicable regulations by Federal and State 

regulators pipeline safety. Local governments can also contribute significantly to reducing 
pipeline risks by implementing public education, encouraging and implementing effective 

excavation damage prevention practices, requiring risk-informed planning, design and 

construction of industrial, commercial, and residential developments near transmission pipelines, 

and developing and coordinating emergency response planning and preparedness.

All stakeholders can communicate issues concerning pipeline safety and support initiatives to 

reduce pipeline-related risks. This includes activities such as: following safe excavation 

practices, including use of the one-call process (e.g., calling 811); monitoring and reporting 

suspicious activity on pipeline rights-of-way; keeping pipeline ROW free from obstructions and 

encroachments; and becoming aware of and implementing the PIPA recommended practices tor 

land use and development near transmission pipelines.

Transmission pipeline failures present potential risks that may impact people and property 
beyond the edge of transmission pipeline ROW. To address these risks, some communities have
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imposed zoning restrictions, including fixed-distance building setbacks for development along 

pipeline ROW.

Building setbacks are typically used by local governments to provide separation between the 

community and potential threats. However, fixed-distance setbacks from pipelines commonly do 

not consider specific pipeline attributes, the physical environment in which a specific pipeline 

operates, or the potential risks resulting from a specific pipeline failure.

Individual transmission pipelines differ in character - some are large-diameter, high-pressure, 

cross-country pipelines traversing mostly rural areas, while others are located in urban areas and 

densely populated urban centers. Transmission pipelines operated within urban areas may be 

located underneath public streets and roadways in areas that are already well developed. The 

Federal IM regulations attempt to mitigate the potential risks of transmission pipelines located in 

more densely populated areas by imposing more stringent design, operation, and maintenance 

requirements. However, each situation is unique relative to the pipeline characteristics and the 

areas surrounding the pipeline ROW. Thus, implementing a risk-informed approach to land use 

planning and development and establishing good communication with the transmission pipeline 

operator is more appropriate than establishing a fixed-distance setback to be applied in all 

situations. PIPA Recommended Practices provides guidance in these areas.

Implementing effective mitigation actions builds a community’s capacity for risk-informed land 

use and development planning near transmission pipelines. When development or new land use 

is proposed near an existing pipeline, stakeholders should ultimately be able to answer:

Is this land use or development proposal designed for safe integration with the pipeline?

The PIPA recommended practices for consideration by local governments include the following 

types of mitigation tools:

(1) Pipeline identification and mapping,

(2) Pipeline knowledge and education,

(3) Pipeline land records,
(4) Facilitate stakeholder communications,
(5) Land use and development planning management practices,

(6) Excavation damage prevention practices, and

(7) Mitigation measures from natural hazards.

Some of the recommended practices are meant to be implemented by stakeholders in preparation 

for future land use and development while others are for consideration when new development is 

initiated.
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Pipeline Identification and Mapping

Being aware that there are pipelines within the borders of a jurisdiction is the first step to 

determine what can be done to mitigate potential pipeline hazards and to assess needed 

capabilities.

RP BL01 Obtain Transmission Pipeline Mapping Data

Practice Statement - Local government agencies responsible for land use and 

development planning or the issuance of development permits should obtain mapping 

data for all transmission pipelines within their areas of jurisdiction from PHMSA's 

National Pipeline Mapping System or from the transmission pipeline operators and show 

these pipelines on maps used for development planning.

Shown in Figure 24, the City of Lenexa, Kansas, Department of Community Development, 

incorporated gas transmission pipelines into its internal GIS maps.

Figure 24: Gas transmission pipelines incorporated into map of City of Lenexa, KS
(Source: City of Lenexa. Kansas)
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Figure 25, below, shows a screen capture from the NPMS illustrating the inclusion of pipeline 
operator contact information.
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Figure 25: Pipeline operator contact information and pipeline attributes in the NPMS
(Source: National Pipeline Mapping System)

Local governments may need specific pipeline information that is not available in PHMSA’s 

NPMS. For example, the NPMS does not currently provide the operating pressure of a pipeline, 

and the pipeline diameter is not a required data element. This information will need to be 

obtained from the specific pipeline operator to help determine the potential impact area of a 

pipeline.

The lack of key data in the NPMS was cited by the National Safety Transportation Board 
(NTSB) in its investigation of the 2010 pipeline failure in San Bruno, California-1, as a 

contributing factor to an emergency response awareness issue. NTSB issued the following safety 

recommendation:

P-11-08: Require operators of natural gas transmission and distribution pipelines and hazardous 
liquid pipelines to provide system-specific information about their pipeline systems to the 
emergency response agencies of the communities and jurisdictions in which those pipelines are 
located. This information should include pipe diameter, operating pressure, product transported, 

and potential impact radius.

~ NTSB Number: PAR-11-01 Pacific Gas and Electric Company Natural Gas Transmission Pipeline Rupture and Fire. San 
Bruno. California. September 9. 2010
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In response to the NTSB safety recommendation, PHMSA began examining issues around the 

collection and dissemination of additional data through the NPMS.

Pipeline Knowledge & Outreach

Local governments should become knowledgeable about pipelines and the risks associated with 

potential pipeline failures. They should use their outreach resources to educate their stakeholder 

constituents about their respective roles in pipeline safety.

The following PIP A recommended practices should be implemented by stakeholders in 

preparation for future land use and development (BL) and when specific new land use and 

development projects are proposed (ND).

RP BL03 Utilize Information Regarding Development around Transmission 

Pipelines

Practice Statement - Transmission pipeline operators should provide information about 

their pipelines to local governments and property developers/owners who are planning 

development around their pipelines. Local government authorities regulating 

development should use this information to establish requirements regarding land use and 

development around transmission pipelines.

RP ND02 Gather Information for Design of Property Development near 

Transmission Pipelines

Practice Statement - In designing a proposed property development, the property 

developer/owner should use all reasonable means to obtain information about 

transmission pipeline facilities in the area of the proposed development.

RP ND03 Review Acceptability of Proposed Land Use of Transmission Pipeline 

Right-of-Way Prior to Design

Practice Statement - The property developer/owner should review preliminary 

information about acceptable land uses on a transmission pipeline right-of-way prior to 

the design of a property development.

RP ND04 Coordinate Property Development Design and Construction with 

Transmission Pipeline Operator

Practice Statement - When property development is planned within the consultation 

zone (RP BL05), the property developer/owner and the transmission pipeline operator 

should communicate to ensure possible impacts of pipeline incidents and maintenance 

needs are considered during development design and construction.
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Pipeline Land Records

Many land documents should be recorded in order to provide public access to the records and 

public notice (i.e., constructive notice) of encumbrances on affected property. Recording land 

documents is the official means by which interests in real property are made a matter of public 

record, and is necessary when public access is needed to information related to easements, 

encroachment agreements, partial releases, letters of no objection, etc.,. Affected parties are 

charged with “constructive notice” of all recorded documents. Unrecorded easements and other 

interests may be challenged if a subsequent purchaser of a property subject to an easement buys 

it with no actual notice of the easement or other interest.

RP BL07 Understand the Elements of a Transmission Pipeline Easement

Practice Statement - Property developers/owners should have an understanding of the 

elements of and rights conveyed in a transmission pipeline easement.

RP BL08 Manage Land Records

Practice Statement - Land use agreements between pipeline operators and property 

owners should be documented and managed and, when necessary, recorded.

RP BL09 Document and Record Easement Amendments

Practice Statement - Easement amendments should be documented, managed and 

recorded.

RP BL18 Disclose Transmission Pipeline Easements in Real Estate Transactions

Practice Statement - As part of all real estate sales contracts, each state should require 

the disclosure of known transmission pipeline easements on the property.

RP ND07 Define Blanket Easement Agreements When Necessary

Practice Statement - Upon request by the landowner, a transmission pipeline easement 

agreement may be defined to an acceptable, reasonable, and safe width and explicit 

location. State statutes or local government regulations may require easements to be 

defined prior to the approval of rezoning, subdivision plats and development permits.

RP ND10 Record Transmission Pipeline Easements on Development Plans and 

Final Plats

Practice Statement - Local governments should require all recorded development plans 

and final plats to clearly show the location of transmission pipeline easements and 

identify the pipeline operators.

RP ND26 Use, Document, Record and Retain Encroachment Agreements or 

Permits

Practice Statement - Encroachment agreements should be used, documented, recorded 

and retained when a transmission pipeline operator agrees to allow a property
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developer/owner or local government to encroach on the pipeline right-of-way for a long 

or perpetual duration in a manner that conflicts with the activities allowed on the 

easement.

RP ND27 Use, Document and Retain Letters of No Objection and Conditional 

Approval Letters

Practice Statement - Transmission pipeline operators may use, document and retain 

“letters of no objection” in agreeing to land use activities on or near a transmission 

pipeline right-of-way. Such land uses may or may not be temporary.

RP ND28 Document, Record and Retain Partial Releases

Practice Statement - Partial releases may be used to allow some part of the transmission 

pipeline right-of-way to be released from certain easement conditions, and should be 

documented, recorded and retained.

Facilitate Stakeholder Communications

Communication is a key element when developing near transmission pipeline rights-of-way. 

PIPA Recommended Practices includes several recommendations to facilitate such 

communication. Two key recommendations are identified in RP BL04 and RP BL05: defining 

consultation zones, and establishing ordinances to compel property developers/owners to 

communicate with pipeline operators. Appendix B of PIPA Recommended Practices includes a 

model ordinance to help local governments craft consultation zone ordinances to require property 

developers/owncrs to consult with transmission pipeline operators when applying for land use or 

development permits for properties within a consultation zone.

Optimally, the consultation zone distance should be measured from the transmission pipeline 

centerline and should be based on the specific characteristics of the pipeline (e.g., pipeline 

diameter, operating pressure, potential spill volumes, transported commodities, unrestrained flow 

characteristics of transported commodities) and the local conditions of the area surrounding the 

pipeline (e.g., topography, population density, vegetation, structures). Local governments should 

work with the pipeline operators to determine site-specific pipeline characteristics when 

developing their consultation zone distances. Appendix I of PIPA Recommended Practices 

provides more information regarding the calculation of site-specific planning area distances.

Absent site-specific information, a standard consultation zone distance, of 660 feet on either side 

of the pipeline centerline, should be used for natural gas transmission pipelines, and a range from 

660 to 1,000 feet should be considered for hazardous liquid pipelines. When determining 

consultation zone distances, consideration should be given to the accuracy of the maps used. 

NPMS data should be considered no more accurate than +/- 500 feet.

RP BL04 Adopt Transmission Pipeline Consultation Zone Ordinance
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Practice Statement - Local governments should adopt land development procedures 

requiring property developers/owners to consult with transmission pipeline operators 
early in the development process, so that development designs minimize risks to the 

populace living or working nearby and are consistent with the needs and legal rights of 

the operators.

RP BL05 Define Transmission Pipeline Consultation Zone

Practice Statement - Local governments should define a “consultation zone” to provide 

a mechanism for communication between property developers/owners and operators of 

nearby transmission pipelines when new land uses and property developments are being 

planned.

RP BL06 Implement New Development Planning Areas around Transmission 

Pipelines

Practice Statement - Local governments should consider implementing “planning 

areas” to enhance safety when new land use and property development is planned near 

transmission pipelines.

RP BL10 Implement Communications Plan

Practice Statement - Transmission pipeline operators should develop and implement 

effective communications plans when communicating acceptable transmission pipeline 

right-of-way uses and activities to property developers/owners and other stakeholders.

RPBL11 Effectively Communicate Pipeline Risk and Risk Management 

Information

Practice Statement - Transmission pipeline operators should identify barriers to 
effectively communicating with stakeholders and use communication techniques 

designed to overcome those barriers and effectively engage stakeholders to communicate 

with them regarding pipeline risks and how the operator manages such risks.

Figure 26 illustrates a gas line buffer map created by the City of Lenexa, Kansas, to support its 

consultation zone ordinance. The ordinance reads as follows:

Consultation Zone for Gas Transmission Pipelines and Electrical Transmission 

Easements

When any proposed development is found to fall w ithin 500feet of any gas transmission 
pipeline easement or electrical transmission easement the developer will be required to 

meet with the holder of the gas pipeline or electrical power easement to allow for review 

of the proposed plans for the development. Final plans will not be approved by the City 
of Lenexa until a letter from the easement holder giving approval of the proposed 

development plans is received. If for any reason the plans are revised another letter from 

the easement holder will need to accompany the revised plans
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Figure 26: Consultation zone for gas transmission pipelines
(Source: City of Lenexa. Kansas)

Land Use and Development Planning Management Practices

A review for the safe integration of a proposed development with a transmission pipeline should 

be conducted in a manner similar to that of an environmental site assessment. A tool, Checklist 

for Planning, Design, Communication, Permitting, and Site Plan Review, to assist local 

governments, developers, and pipeline operators with the review of proposed land use and 

development projects near transmission pipelines, is provided online at 

http://primis.phmsa.dot.gov/conim/pipa/pipa audience local government.htni.

To help accommodate the PIPA recommendations, local government agencies should consider 
allowing site planning flexibility in the development of commercial, industrial, or residential 

property whenever a transmission pipeline is located in, or in close proximity to, the proposed 

development property (RP ND09). This should include collaboration in identifying alternative 

land uses with respect to pipeline safety and pipeline-related access and maintenance.

Alternative uses could include utilizing the transmission pipeline easement to create green 
spaces, parks, golf courses, hike and bike trails, horse trails, and other recreational spaces (RP
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ND08). Appendix C, Incorporating Transmission Pipeline ROW in New Developments, of PIPA 

Recommended Practices, describes considerations and includes visual examples that illustrate 

both successful collaborative efforts and situations to avoid. Discussion among the local 

government, property developers, and pipeline operators could result, for example, in safely 

integrating within a transmission pipeline ROW green spaces for the enjoyment of the whole 

community.

Although past developments cannot be changed, they can serve as good examples to inform 

future decisions. Local governments are encouraged to review existing land use and development 

next to transmission pipelines to identify scenarios where better design decisions could have 

reduced risks. Emergency evacuation procedures and assembly area locations should be 

reviewed to include consideration of potential threats from pipeline failures.

Below is a list of the key considerations to review the safe integration of developments with 

pipeline ROW, with references to pertinent PIPA recommended practices:

• Consider ways to decrease the population density near pipeline ROW (RP ND09).

• Consider measures to prevent excavation damage to pipelines during construction and in 

the future (RP BL15, RP ND08, RP ND12, RP ND16, RP ND22, RP ND24).

• Review potentials for other types of damages to pipelines from developments (e.g., water 

run-off, interference with cathodic protection systems) (RP ND11, RP ND12, RP ND13, 

RP ND14, RP ND16, RP ND17).
• Review plans to ensure adequate access to the pipeline facilities and ROW, access for 

emergency response vehicles, access to and capacity of water and other resources needed 

for emergency response (RP BL06, RP ND 12, RP ND14, RP ND 16, RP ND 17, RP ND 

19, RP ND 20, RP ND21, RP ND22, RP ND23).

• Review abilities for safe and timely evacuations, especially for difficult-to-evacuate 
populations (RP ND12, RP ND17, RP ND20, RP ND22).

• Review plans for enhanced fire protection and/or building fire endurance if needed-2 (RP 

ND11, RP ND 17, RP ND20, RP ND 21, RP ND22).
• Review pathways for potential gas or hazardous liquid migration in the event of a 

pipeline release (RP ND13, RP ND14, RP ND16, RP ND19).

• Review plans to minimize the consequences of a pipeline incident. Consider:
o Is there minimum separation within the ROW from other structures? 
o Are buildings clustered away from the pipelines?
o Are higher-density or difficult-to-evacuate developments located with a 

maximum separation from the pipeline? 
o Are open spaces located closest to the pipeline, thereby creating buffers?

(RP ND09, RP ND11, RP ND12, RP NDI3, RP ND14, RP ND16, RP 
ND17, RP ND19, RP ND20)

• Review selection and design of vegetation (RP ND15).
• Consider the effects of noise and odor from pipeline operations (RP ND18).

22 Reference National Fire Protection Association, NFPA 1: Fire Code, Ed. 2012
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• Consider escalation of risks due to cascading effects (RP ND19, RP ND21).

• Consider proposed use of pipeline ROW for alternative use such as green spaces, parks, 

golf courses, hike and bike trails, horse trails, and other recreational spaces. See 

Appendix C of P1PA Recommended Practices for examples (RP ND 08).

Specific design considerations and recommendations are provided in the PIPA report for: roads, 

parking lots and parking structures; aboveground water management, sanitary systems, utilities, 

and related infrastructure; public safety and enforcement facilities; public assembly areas; 

vegetation; and residential, mixed-use, commercial, industrial, and institutional land use 

developments. Following are the PIPA recommended practices for specific development types 

that describe considerations for the safe integration of the development with the pipeline.

RP ND06 Require Consideration of Transmission Pipeline Facilities in Land 

Development Design

Practice Statement - Whenever development is proposed on property containing 

transmission pipeline facilities, local governments should require that the submitted land 

development plans address in detail the steps necessary to safely integrate the 

transmission pipeline into the design of the project.

RP ND08 Collaborate on Alternate Use and Development of Transmission 

Pipeline Right-of-Way

Practice Statement - Property developers/owners, local governments and transmission 

pipeline operators may collaborate on alternative use of the transmission pipeline right- 

of-way and related maintenance.

RP ND09 Provide Flexibility for Developing Open Space along Transmission 

Pipeline Rights-of-Way

Practice Statement - Local governments should consider allowing site planning 

flexibility in the development of commercial, industrial or residential property whenever 

a transmission pipeline is located in, or in close proximity to, the proposed development.

RPND11 Reduce Transmission Pipeline Risk through Design and Location of 

New Parking Lots and Parking Structures

Practice Statement - Parking lots and parking structures should be preferentially located 

and designed to reduce the consequences that could result from a transmission pipeline 

incident and to reduce potential interference with transmission pipeline maintenance and 

inspections.

RP ND12 Reduce Transmission Pipeline Risk through Design and Location of 

New Roads

Practice Statement - Roads and associated appurtenances should be preferentially 

located and designed to reduce the consequences that could result from a transmission
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pipeline incident and reduce the potential of interference with pipeline operations and 

maintenance.

RP ND13 Reduce Transmission Pipeline Risk through Design and Location of 

New Utilities and Related Infrastructure

Practice Statement - Utilities (both above and below ground) and related infrastructure 

should be preferentially located and designed to reduce the consequences that could result 

from a transmission pipeline incident and to reduce the potential of interference with 

transmission pipeline maintenance and inspections.

RP ND14 Reduce Transmission Pipeline Risk through Design and Location of 

Aboveground Water Management Infrastructure

Practice Statement - Storm water and irrigation water management facilities, retention 

ponds, and other above-ground water management infrastructure should be preferentially 

located and designed to reduce the consequences that could result from a transmission 

pipeline incident and to reduce the potential of interference with transmission pipeline 

operations and maintenance.

RP ND15 Plan and Locate Vegetation to Prevent Interference with 

Transmission Pipeline Activities

Practice Statement - Trees and other vegetation should be planned and located to 

reduce the potential of interference with transmission pipeline operations, maintenance, 

and inspections.

RP ND16 Locate and Design Water Supply and Sanitary Systems to Prevent 

Contamination and Excavation Damage

Practice Statement - Individual water supplies (water wells), small public/private water 

systems and sanitary disposal systems (septic tanks, leach or drain fields) should be 

designed and located to prevent excavation damage to transmission pipelines, 

interference with transmission pipeline maintenance and inspections, and environmental 

contamination in the event of a transmission pipeline incident.

RP ND17 Reduce Transmission Pipeline Risk in New Development for 

Residential, Mixed-Use, and Commercial Land Use

Practice Statement - New development within a transmission pipeline planning area 

(RP BL06) should be designed and buildings located to reduce the consequences that 

could result from a transmission pipeline incident and to provide adequate access to the 

pipeline for operations and maintenance.

RP ND18 Consider Transmission Pipeline Operation Noise and Odor in Design 

and Location of Residential, Mixed-Use, and Commercial Land Use Development
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Practice Statement - Consider noise, odor and other issues when planning and locating 

developments near above-ground transmission pipeline facilities, such as compressor 

stations, pumping stations, odorant equipment, regulator stations and other pipeline 

appurtenances.

RP ND19 Reduce Transmission Pipeline Risk through Design and Location of 

New Industrial Land Use Development

Practice Statement - New industrial land use development within a transmission 

pipeline planning area (RP BL06) should be designed and buildings located to reduce the 

consequences that could result from a transmission pipeline incident and reduce the 

potential of interference with transmission pipeline operations and maintenance.

RP ND20 Reduce Transmission Pipeline Risk through Location, Design, and 

Construction of New Institutional Land Use Developments

Practice Statement - New development of institutional facilities that may be difficult to 

evacuate within a transmission pipeline planning area (RP BL06) should be designed and 

the facilities located and constructed to reduce the consequences that could result from a 

transmission pipeline incident. Such facilities should also be located to reduce the 

potential of interference with transmission pipeline operations and maintenance activities. 

Emergency plans for these facilities should consider potential transmission pipeline 

incidents.

RP ND21 Reduce Transmission Pipeline Risk through Design and Location of 

New Public Safety and Enforcement Facilities

Practice Statement - New development of emergency responder facilities within a 

transmission pipeline planning area (RP BL06) should be designed and the facilities 

located and constructed to reduce the consequences that could result from a transmission 

pipeline incident. Such facilities should also be designed and located to avoid the 

potential of interference with pipeline operations and maintenance. Planning for these 

facilities should include emergency plans that consider the effects of a transmission 

pipeline incident.

RP ND22 Reduce Transmission Pipeline Risk through Design and Location of 

New Places of Mass Public Assembly (Future Identified Sites)

Practice Statement - New development of places of potential mass public assembly 

within a transmission pipeline planning area (RP BL06) should be designed and the 

facilities located and constructed to reduce the consequences of a potential transmission 

pipeline incident, the risk of excavation damage to the pipeline, and the potential of 

interference with transmission pipeline operations and maintenance. Planning for these 
facilities should include emergency plans that consider the effects of a potential pipeline 

incident.
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RP ND23 Consider Site Emergency Response Plans in Land Use Development

Practice Statement - Emergency response plan requirements should be considered in 

new land use development within a planning area (RP BL06) to reduce the risks of a 

transmission pipeline incident.

Excavation Damage Prevention

A large portion of serious pipeline incidents are caused by excavation damage. Excavation 

damage most often occurs because of a weakness or breakdown in implementation of the damage 

prevention process. This may include:

• Gaps in damage prevention laws or inadequate and ineffective inspection and enforcement,

• Insufficient or ineffective public education and awareness,

• Failure to call before digging or to wait the necessary time for underground facilities to be 

located and marked,

• Untimely or inaccurate facility locates, and

• Inadequate mapping in-house or with the one-call center.

Each state has a damage prevention law in place that 

requires an excavator to call a one-call center before 

digging. In any area of the country, excavators can 
simply dial “811” to reach the one-call center.

However, some State excavation damage prevention 

laws include exemptions from one-call system 
participation. Exemptions may increase the likelihood of excavation damage to pipelines, which 

could increase the potential risk. Where possible, it is suggested that local governments require 
all excavators to notify pipeline operators before beginning any excavation. PHMSA provides 

more information about damage prevention online at 

http://primis.phmsa.dot.gov/comm/DamagePrevention.htm.

All stakeholders have a responsibility to prevent excavation damage to pipelines and help ensure 

pipeline safety.

Excavation Damage Prevention - Prior to Development

RP BL14 Participate to Improve State Excavation Damage Prevention 

Programs

Practice Statement - All pipeline safety stakeholders should participate in the work of 

organizations seeking to make improvements to State excavation damage prevention 

programs, especially efforts to reduce exemptions from participation in one-call systems.

RP BL15 Enhance Damage Prevention Practices near High-Priority Subsurface 

Facilities

Know whafs belOW. 
Call before you dig.
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Practice Statement - Transmission pipeline operators should implement enhanced 

damage prevention practices within the transmission pipeline right-of-way to ensure that 

pipeline operators and excavators meet on-site prior to excavation activity near high- 

priority subsurface facilities.

RP BL16 Halt Dangerous Excavation Activities near Transmission Pipelines

Practice Statement - Transmission pipeline operators should have procedures and 

established contacts with local enforcement personnel in order to act appropriately to halt 

dangerous excavation activities that may damage their pipelines and potentially cause an 

immediate threat to life or property.

RP BL17 Map Abandoned Pipelines

Practice Statement - When a transmission pipeline operator abandons a transmission 

pipeline, information regarding the abandoned pipeline should be maintained and 

included in the information provided to the one-call center.

Excavation Damage Prevention - During Construction

Preventing excavation damage to pipelines during construction is a mitigation measure that 

should begin during the development’s design phase.

RP ND24 Install Temporary Markers on Edge of Transmission Pipeline Right- 

of-Way Prior to Construction Adjacent to Right-of-Way

Practice Statement - The property developer/owner should install temporary right-of- 

way (ROW) survey markers or fencing on the edge of the transmission pipeline ROW or 
buffer zone, as detenuined by the transmission pipeline operator, prior to construction to 

provide a clearly defined boundary. The property developer/owner should ensure that the 

temporary markers or fencing are maintained throughout the course of construction.

RP ND25 Contact Transmission Pipeline Operator Prior to Excavating or 

Blasting

Practice Statement - Anyone planning to conduct excavating, blasting and/or seismic 

activities should consult with affected transmission pipeline operators well in advance of 

commencing these activities. Excavating and blasting have the potential to affect soil 

stability or lead to movement or settling of the soil surrounding the transmission pipeline.

Mitigation Measures from Natural Hazards

Policies and actions used to mitigate natural hazards may also be applicable to mitigate potential 

pipeline hazards.

For example, fire is clearly a potential hazard resulting from pipeline failures. Mitigation 

measures similar to those for wildfires may be appropriate to address that risk. FEMA provides a 

document. Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards, which offers an
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index of possible mitigation measures for fire and other natural hazards. It is available online

at http://www.fema.gov/librarv/viewRecord.do?id=6938.

Roseville, California, is a community that considered fire and hazardous materials in its 

mitigation plan. The city was interested in improving its fire rating to allow for multi-story 

construction in future developments, and it has the largest rail yard west of the Mississippi, 

through which pass significant amounts of hazardous materials and freight.

https://wwAv.roseville.ca.us/fire/preparedness/hazard mitigationj?lan.asp

Water or land spills from hazardous liquid pipelines also present potential environmental threats. 
Executive Orders2' 11988, Floodplain Management, and 11990, Protection of Wetlands, should 

be considered when planning pipeline hazard mitigation in floodplains, wetlands, or other 

environmentally sensitive areas.

Performing Capability Assessments

A capability assessment has two primary components: an inventory of a local jurisdiction's 

relevant plans, ordinances, or programs already in place, and an analysis of its capacity to 

implement those plans, ordinances, or programs.

Funding Capabilities

Several different types of funding may be available to assist State and local governments to 
develop mitigation programs that address potential pipeline risks. PHMSA has several grant 
programs that may provide assistance'4.

US DOT PHMSA Federally-Funded Programs

Funding under Federal grant programs is subject to the availability of appropriations, as well as 

any directive or restriction made with respect to such funds in the law.

• Technical Assistance Grants - PHMSA’s Technical Assistance Grants program awards 

enable local governments, communities, and groups of individuals to obtain funding for 
technical assistance in the form of engineering or other scientific analysis of pipeline 

safety issues and to help promote public participation in official proceedings (universities 

are not eligible). Enhancing hazard mitigation plans to address potential hazards from 

pipeline failures would be an eligible activity under the program. The grant opportunity 

typically opens around January/February and is awarded around September of each year. 

In 2013 the amount of any grant may not exceed $100,000 for a single grant recipient. 
Catalog of Federal Domestic Assistance (CFDA) Number 20.710. Authorized under 49 

USC §60130.

23 EO 11988 (httD://water.eDa.gov/lawsregs/guiclance/wetlands/eQll98&cfm): 
(httD://water.epa.gov/lawsregs/guidance/wetlands/eoll99Q,cfm)
24 http://Dfimis.Dhmsa.dot.gov/comm/DamagePreventionGrantsToStates,htm

EO 11990
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• State Damage Prevention Grants - The purpose of PHMSA’s State damage prevention 

grants is to establish comprehensive State programs designed to prevent damage to 

underground pipelines in states that do not have such programs and to improve damage 

prevention programs in states that do. In 2013 the amount of any grant may not exceed 

$100,000 for a single grant recipient. CFDA Number 20.720. Authorized under 49 

USC §60134.

• PHMSA Pipeline Safety Program One-Call Grants - PHMSA’s one-call grants are 

designed to provide funding to State agencies in promoting damage prevention, 

including changes with their State underground damage prevention laws, related 

compliance activities, training, and public education. State agencies that participate in 

the pipeline safety program are eligible to apply for one-call grant funding on an 

annual basis, with a maximum request amount of $45,000 per state. A state may 

provide funds received under this section directly to any one-call notification system if 

the state substantially adopts the Common Ground Alliance Best Practices. CFDA 

Number 20.721. Authorized under 49 USC §6106.

Pipeline Operator Contributions

In addition to providing technical expertise, pipeline operators may also be a source of 

materials, such as pipeline awareness promotional materials, to assist jurisdictions in 

implementing mitigation actions for potential pipeline threats and associated hazards. 

Charitable contributions may be available from pipeline operators as well. As noted in 
Appendix D of API RP 1 16225:

While contributions and civic causes are not in themselves a public awareness effort,

companies should consider appropriate opportunities where public awareness messages

can be conveyed as a part of or in publicity of the contribution. Examples include:

• Contributions of gas detection equipment to the local volunteer fire department

• Donation of funds to acquire or improve nature presences or green space
• Sponsorship of emergency responders to fire training school

State Capabilities

The following State agencies may have either direct or indirect roles in hazard mitigation. They 

can play a key role in reducing pipeline risks within a State and in improving the effectiveness of 

hazard mitigation activities.

25 American Petroleum Institute (API) Recommended Practice (RP) 1162, “Public Awareness Programs for Pipeline 
Operators'. API RP 1162 is incorporated by reference in Federal pipeline safety regulations 49 CFR §192.616 and 
§195.440.
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Emergency Management Organizations

The primary mission of a State emergency management organization is to protect the lives and 

property of the State’s citizens from emergencies and disasters, by coordinating State emergency 

preparedness, response, recovery, and mitigation programs. The emergency management 

organization’s responsibility is to ensure comprehensive, efficient, and effective responses to 

emergencies and disasters, including providing assistance in the absence of Federal aid. In this 

role, State emergency management organizations are usually charged with supporting hazard 

mitigation planning. State emergency management organizations may also work with the U.S. 

Environmental Protection Agency and its State partners on oil spill response drills.

State Fire Marshals

State fire marshals are generally the senior fire officials in their states. Their responsibilities vary 

from state to state, but they tend to be responsible for fire safety code adoption and enforcement, 

fire and arson investigation, fire incident data reporting and analysis, public education, and 

advising State governors and legislatures on fire protection. Some State fire marshals are 

responsible for fire-fighter training, hazardous materials incident responses, wild land fires, and 

the regulation of natural gas pipelines and other pipelines. Most State fire marshals are appointed 

by their State’s governor or other high-ranking State official. In some jurisdictions, regional fire 

protection service authorities exist to enable cooperative planning and response among multiple 

and adjacent fire protection jurisdictions. This enables the participating jurisdictions to leverage 

extended planning and response capabilities and resources.

State Departments of Transportation (DOT)

State DOTs are responsible for building, maintaining, and operating state roads, bridges, and 

tunnels, including repairs and replacements after natural disasters. State DOTs routinely factor 
flood hazards into the planning and design of transportation infrastructure. In some cases seismic 

hazards are also considered.

State and Territorial Environmental Agencies

State and territorial environment agencies have major responsibilities regarding the 

environmental consequences of accidents and disasters. These agencies play major roles in 

hazardous materials containment, testing, and abatement, and provide oversight to the joint 

permitting processes that oversee any activity with potential impacts to rivers, streams or 
wetlands.26

Local/Regional Capabilities

With respect to addressing potential pipeline hazards, local jurisdictions control land use through 

codes and ordinances, planning, zoning, and permitting. These local governmental functions are

26 Clean Water Act. Section 401. "Permits and Licenses - Certification' and Section 404. "Regulations.’

(http;//wg
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enabled through State laws and regulations, and can contribute significantly to mitigation of 

pipeline threats and associated hazards. Local jurisdictional programs are also extremely relevant 

as State agencies generally manage State facilities in a manner that is consistent and 

complementary of local comprehensive planning and zoning.

Many states use uniform statewide building codes for new construction and building repairs or 

additions. Local hazard mitigation strategies can reflect local land use requirements and building 

codes and may contribute significantly to mitigating potential pipeline threats and associated 

hazards.

Following are some typical means by which local jurisdictions may control land use and 

development.

• Comprehensive citvwide and counft’wide plans are prepared by local planning

commissions and address the jurisdiction’s policies regarding physical development of

land within a jurisdiction’s boundaries. Generally, transportation, utilities, land use, 

recreation, and housing are addressed, but these may be enhanced or supported by sector 

plans, general plans, growth policy plans, utilities plans, capital improvement plans, and 

major road plans.

• Zoning ordinances provide for the public health, safety, and general welfare of the

citizens of a jurisdiction. They are used to regulate or restrict the location and use of

buildings, structures, and land for residence, trade, industry, and other purposes. They 

restrict the height, number of stories, and size of buildings and other structures, and the 
size of yards, courts, and other open spaces on a lot or tract. They are defined through 

official land use plans for property publicly and privately owned within the jurisdiction. 

They help to guide, control, and regulate the future growth and development of the 

jurisdiction, and provide for the administration of such plans.

• Land subdivision and development ordinances are prescribed by statute. They generally 

provide for the hanuonious development of the jurisdiction and its environs, including 

the coordination of roads within the subdivided land, with other existing or planned 

roads, or with the state or regional plan, or with the plans of municipalities in or near the 
region. They provide for adequate open spaces for traffic, light, air and recreation; for the 

conservation or production of adequate transportation, water, drainage and sanitary 

facilities; and for the avoidance of population congestion. They also provide for the 

avoidance of such scattered or premature subdivision of land as would involve danger or 

injury to health, safety or prosperity by reason of the lack of water supplies, drainage, 

transportation or other public services, or that would necessitate an excessive expenditure 
of public funds for the supply of such services. They also control the manner in which 

roads are to be graded and improved, and water, sewer, and other utility mains, piping, 

connections, or other facilities are to be installed.
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• Building codes are sets of rules that specify the minimum acceptable levels of safety for 

constructed objects such as buildings and other structures. The main purpose of building 

codes is to protect the health, safety, and general welfare of the public, as they relate to 

the construction and occupancy of buildings and structures. A building code is codified 

into law of a particular jurisdiction when formally enacted by the appropriate authority.

Building codes are usually a combination of prescriptive requirements that spell out 
exactly how something is to be done, and performance requirements which just outline 
what the required level of performance is. In recent history, the trend has been for 
building codes to move to more prescriptive requirements and less performance 
requirements.

The major model building codes used in the United States are developed by International Code 
Council (ICC). ICC is dedicated to developing model codes and standards used in the design, 
build and compliance process to construct safe, sustainable, affordable and resilient structures. 
Many U.S. communities and many global markets choose the International Codes (I-Codes).

The I-Codes published by ICC are a complete set of comprehensive, coordinated building safety 
and fire prevention codes that benefit public safety and support the industry’s need for one set of 

codes without regional limitations.

Fifty states and the District of Columbia have adopted the I-Codcs at the state or jurisdictional 
level. Federal agencies including the Architect of the Capitol, General Services Administration, 
National Park Service, Department of State, U.S. Forest Service and the Department of Veterans 
Affairs also enforce the I-Codes. The Department of Defense references the International 
Building Code for constructing military facilities, including those that house U.S. troops around 
the world and at home. Amtrak uses the International Green Construction Code for new and 
extensively renovated sites and structures. Puerto Rico and the U.S. Virgin Islands enforce one 

or more of the I-Codes.

FEMA develops and produces multi-hazard mitigation guidance that focuses on creating 
disaster-resilient communities to reduce loss of life and property. FEMA develops 
publications, guidance materials, tools, technical bulletins, and recovery advisories that 
incorporate the most up-to-date building codes, flood-proofing requirements, seismic 
design standards, and wind design requirements for new construction and the repair of 
existing buildings. FEMA partners with the Internal Code Council to support the 
development and adoption of model building codes and standards.

• Floodplain management provisions for development within regulated floodplains have 

typically been addressed by standalone ordinances adopted for voluntary participation in 

the National Flood Insurance Program (NF1P). The designated NFIP coordinating agency 
of a local government may find benefit in discussing potential oil spill consequences with
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pipeline operators. The data from this program may inform pipeline operators of 

locations where flooding is more likely to impact pipelines.

• Regional Cooperative Development occurs when the physical land use of an area extends 

beyond the boundaries of a single jurisdiction. An example of this would be the 

development or extension of new interstates, railways, and airports. Transmission 

pipelines often cross jurisdictional boundaries. Multi-jurisdictional cooperation in 

mitigation planning for potential pipeline threats and associated hazards could benefit all 

stakeholders involved.

Emergency Response Preparedness for Pipeline Emergencies

Planning for emergency response needs should be considered when development occurs in close 

proximity to a transmission pipeline right-of-way. While not a mitigation action, the importance 

of emergency preparedness is critical to protect the community in the event of a pipeline release. 

Some key resources for emergency preparedness include:

• Pipeline Emergencies Training

Several pipeline emergency training resources are available at no cost. The most 

comprehensive of these is the second edition of “Pipeline Emergencies," available for 

free at www.pipelineemenzencies.com.

• Emergency Response Guidebook

PHMSA’s Emergency Response Guidebook contains information about pipelines, 
including:

• A basic overview of pipeline types, associated structures and markers;
• Indications of pipeline leaks and ruptures; and
• The fundamentals of a safe and effective response.

Product infonnation, as well as the physical state and pressure of the product in the 

pipeline, is critical to responders to initiate public protective actions as soon as possible. 
Initial isolation zones and downwind protective action distances are listed in the 

Guidebook. To learn more about PHMSA’s Emergency Response Guidebook, visit

http://phmsa.dot.gov/hazmat.

• Hazardous Materials Cooperative Research Program Report 5: Guide for Assessing 
Community Emergency Response Needs and Capabilities for Hazardous Materials
Releases

This guide, published through the Transportation Research Board’s Hazardous Materials 

Cooperative Research Program, provides step-by-step guidance on assessing hazardous 

materials emergency response needs at the State, regional, and local levels. The report 

also addresses matching State, regional, and local capabilities with potential emergencies 

involving different types of hazardous materials, and offers an assessment on how
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quickly resources can be expected to be brought to bear in an emergency. The report is 

available online at http://www.trb.org/Main/Blurbs/165201 .aspx.

• Pipeline Operators

Fire, police, and other response agencies are encouraged to regularly conduct pipeline 
emergency drills and practice exercises with pipeline operators to improve their 
preparedness to respond to emergencies.
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Step 4: Implement the hazard mitigation plan and 

associated mitigation projects in day-to-day 

organizational operations. Conduct periodic 

evaluations and make revisions, as needed, to ensure 

the relevance and success of an ongoing program. Regularly review and revise the hazard 

mitigation plan as necessary.

Implement Plan and Monitor Progress

Baseline vs. New Development Recommend Practices

To build a community’s capacity to build near transmission pipelines, there are practices they can 

put in place in anticipation of new development, and practices to be implemented when new 

development is initiated. The optimal time for local governments to address the risk of new 

development in close proximity to transmission pipelines is before development is proposed, 

when informed decisions and appropriate communications can take place.

Communication about requirements for development near transmission pipelines early in the land 

acquisition and planning phase will help to avoid costly project changes or delays and ensure 

optimum land use considerations and pipeline safety.

Benefits of Enhanced Hazard Mitigation Plans for Pipelines

Pipeline operators, emergency management, and the community all benefit from incorporating 

pipelines into the hazard mitigation planning process.

Benefits to the Community

States, local communities, and tribes today are susceptible to a variety of natural, technological, 

and human-caused hazards. It is important that they develop hazard mitigation plans to 

understand the potential hazards communities face and develop appropriate mitigation actions. 

Mitigation planning provides a process for communities to evaluate the hazards, and take into 

consideration the at-risk populations, buildings, transportation routes and key facilities.

Communities have an obligation to understand the potential risks they face. Knowledge ot these 

risks allows them to make informed decisions about how to manage the risks and develop needed 

capabilities.

Hazard mitigation planning traditionally focused on planning for natural hazards. However, 

events such as the September 11, 2001, terrorist attacks and a natural gas transmission pipeline 

incident in San Bruno, California, in 2010, suggested the need to incorporate human-caused and 

technological threats and hazards into all aspects of emergency management planning.

Including pipelines in the development of state and community hazard mitigation plans will help 
institutionalize the consideration of potential pipeline risks to the community. Potential risks and

4. Implement Plan 
and Monitor 
Progress
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a community’s tolerance to risk change over time. State, Tribal and local hazard mitigation plans 

are updated every five years. Updates to these living documents can capture new event 
information, identify strategies that have been implemented and the effects from the actions 

taken, and identify new (if needed) strategies based on increased hazard impact knowledge, 

improved technology, and changes in partnerships. Periodic review of hazard mitigation plans 

allows communities to evaluate their plans and address changes.

Including pipelines into the hazard mitigation planning process will also benefit emergency 

managers to build, sustain and improve their capability to prepare for, protect against, respond to, 

recover from, and mitigate all hazards.

Benefits to Pipeline Operators

Participation in State, local, and tribal hazard mitigation planning processes can benefit pipeline 

operators in several ways. These include providing enhanced opportunities to:

• Exchange and communicate information regarding potential pipeline threats and hazards,

• Convey information regarding pipeline safety and integrity,

• Gain increased stakeholder acceptance regarding the need to protect the pipeline rights- 

of-way and to perform needed maintenance and repairs,

• Develop relationships to facilitate the coordination of emergency response plans, and

• Build improved relationships with community leaders and emergency management 

officials.

These opportunities can help operators raise the bar on pipeline safety by developing 

partnerships with safety regulators and other key State, local, and tribal government 
stakeholders. Better-informed governmental organizations can help to improve pipeline safety in 

many ways, including:

• Enhancing pipeline safety through land use and development regulation;

• Establishing enhanced requirements affecting excavation damage prevention;

• Improving the communication of pipeline safety, pipeline awareness, and damage 

prevention information as a result of their credibility with constituents; and

• Enhancing understanding of their associated roles in emergency preparedness, response, 

and recovery.

States, local communities, and tribes utilize a variety of resources in the development of their 

hazard mitigation plans to identify and assess natural hazards that can threaten pipelines and 

other infrastructure. Natural hazards include floods, hurricanes, tornados, severe winter weather, 

wildfires, drought, landslides, land subsidence, and earthquakes. Developing cooperative 
relationships with States, local communities, and tribes relative to hazard mitigation can provide 

pipeline operators with data and information that can help assess the potential impacts of these 

threats to their pipelines.
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During natural hazard events such as floods and hurricanes. State, local, and tribal emergency 
management organizations establish incident command systems27. An incident command system 

is a standardized, on-scene, all-hazards incident management approach that:

• Allows for the integration of facilities, equipment, personnel, procedures, and 

communications operating within a common organizational structure;

• Enables a coordinated response among various jurisdictions and functional agencies, both 

public and private; and

• Establishes common processes for planning and managing resources.

Cooperation and coordination with an incident command system during a natural hazard event 

can facilitate the acquisition and sharing of information needed by and from the pipeline operator 

and enable timely prevention and mitigation actions to address potential pipeline threats and 

ensure the safety of potentially affected pipelines. This may require that one or more pipeline 

operator personnel who have emergency management responsibilities receive training and 

certification in the incident command system.

27 FEMA. Incident Command System (ICS), http://
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Appendix: Examples of Local Government Efforts To Reduce Impacts

Following are a few examples of local government efforts to reduce the impacts of pipelines on 

their communities by enforcing local ordinances that are not preempted by Federal law .

Franchise agreements

One of the most fundamental relationships between a pipeline operator and a municipal or 

county government is an agreement governing the operator’s ability to operate in the public 

rights-of-way (ROW) within the government jurisdiction’s geographic area. These agreements 

have a number of names, including: franchise agreement, crossing permit, and right-of-way use 

agreement. They generally address the pipeline operator’s rights to use the public ROW under 

prescribed conditions. They also, among other things, assign costs and risks to the parties, govern 

pipeline replacement and abandonment activities, and allocate the costs of moving the pipeline 

for other local government projects. Frequently, local governments require pipeline operators to 

maintain insurance and to post performance bonds and other financial protection for the local 

government, and require indemnification in the event of an incident.

Shortly after the 1999 Olympic Pipeline incident in Bellingham, Washington28 29 30, the City of 

Seattle declined to renew Olympic Pipeline’s franchise to operate within the City unless the 

agreement included certain conditions. The City indicated that it would shut the pipeline down it 

those conditions were not met. The pipeline operator challenged the City in court.

The case ended up in the U. S. Court of Appeals, Ninth Circuit, which held that the City could 

not impose inspection or testing requirements on the operator through the franchise agreement, 
as those were governed by and preempted by the Federal Pipeline Safety Act '0. However, the 

Court held out several items that the city could include without running afoul of the preemption 

issue. Those included liability insurance and franchise fees and the right to terminate the 

franchise under certain conditions. In addition, the Court indicated that when acting in a 
proprietary, rather than regulatory role, the City could “still contractually require that Olympic 

perform safety tests of the pipeline,” although it found that the City was acting in a regulatory 

role in attempting to impose conditions through the franchise.

A page on the website of Washington’s Municipal Research and Services Center provides some 

examples of franchise agreements providing for large ($100M) liability policies and other terms 

of importance to cities. Some of the franchise agreements listed on the page also require 

operators to comply with all local permitting requirements.

The page can be accessed at:
http://www.mrsc.Org/subiects/pubsafe/pipesafetvlocgov.aspx#Jurisdiction

28 49 U.S.C. Chapter 601
29 NTSB Report PAR-02/02 Pipeline Rupture and Subsequent Fire in Bellingham. Washington June 10.1999 
http://www.ntsb.gov/doclib/reports/2002/PAR0202.Pdf
30 Olympic Pipeline Company v. City of Seattle (9th Cir. 2006)
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It includes links to several documents that provide background information on a range of 

pipeline issues. It includes some land use ordinances enacted by Washington cities. These 

ordinances implement consultation zones, setbacks, and limitations on construction or additions 

to structures that house hard-to-evacuate populations near pipelines.

Local zoning not preempted for non-FERC lines (intrastate gas and all liquid lines)

A case in the U. S. Court Of Appeals, Fourth Circuit, illustrates that local zoning is not 
preempted by the pipeline safety statutes1'. On March 25, 2013, the Court issued a unanimous 

decision upholding a Federal district court decision that the Federal Pipeline Safety Act does not 
preempt a county's zoning laws from applying to an intrastate gas pipeline and storage project 

that was not consistent with the County's zoning for transit-oriented residential development on a 

site.

More zoning

In July 2013, Adams County, Colorado, denied a conditional use permit to Front Range Pipeline 

for a new natural gas liquids pipeline construction project. County commissioners denied the 

proposed route of the pipeline, citing concerns that the pipeline would interfere with future 

development plans, especially around Denver International Airport, and interfere with future 

growth and economic development of the County. Adams County has other pipeline applications 

on its docket, indicating that pipeline operators are cognizant of the need to obtain county zoning 

approval for certain projects.

Eminent Domain

The laws governing the ability of a pipeline company to use eminent domain3' authority are 

complex and vary widely from state to state. In some, the controlling language is in the State 
constitution; in others, it is a statute. Some states allow the use of eminent domain by a pipeline 

company, or not, depending on the commodity being moved. In others, usage is available only to 

pipelines and other utilities regulated by the State regulatory agency, but not to other pipelines, 

like gathering pipeline companies. Some states extend usage of eminent domain only to common 

carriers, but not to pipelines carrying only the operator’s product.

Local governments faced with a pipeline operator claiming the power of eminent domain should 

leam about the limitations imposed by their State laws. Eminent domain could be a factor 

affecting existing transmission pipelines if, for example, the pipeline had to be rerouted and

31 Washington Gas Light Co. v. The Prince George’s County Council Sitting as the District Council, et al.. No. 12-1443. 4th 

Cir.

gas-pi pf»linp
33 Generally speaking, “eminent domain" is the power to take private property for public use by a state. However, it can be 
legislatively delegated by the state to municipalities, government subdivisions, or even private persons or corporations 
when they are authorized to exercise functions of public character. http://en.wikipedia.org/wiki/Eminent domain

-cite nQl£:l
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moved for some reason, or, perhaps, if the pipeline company wanted to expand an existing ROW 

to replace an existing line with a larger diameter line.

Safety Rules Preempted

Certain attempts by local governments, like the City of Seattle as noted above, to require 

additional tests or impose safety regulations on pipelines, have been ruled by the courts to be 
preempted. '4 Local governments attempting to require more of something that Federal 

regulations already require may run afoul of the preemption doctrine.

34 Olympic Pipeline Company v. City of Seattle (9th Cir. 2006)
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Forward-Looking Stalemenls

| Certain mailers discussed in this report, excluding historical information, as well as some statements by Energy Transfer Partners. L.P. (the “Partnership," or 
“ETP”) in periodic press releases and some oral statements of the Partnership's officials during presentations about the Partnership, include forward-looking 
statements. These forward-looking statements are identified as any statement that does not relate strictly to historical or current facts. Statements using words 
such as “anticipate.” “believe.” “intend.” “project.” “plan.” “expect." “continue," “estimate,” “goal." “forecast.” "may.” “will” or similar expressions help 
identify forward-looking statements. Although the Partnership and its General Partner believe such forward-looking statements are based on reasonable 
assumptions and current expectations and projections about future events, no assurance can be given that such assumptions, expectations, or projections will 
prove to be correct. Forward-looking statements are subject to a variety of risks, uncertainties and assumptions. If one or more of these risks or uncertainties 
materialize, or if underlying assumptions prove incorrect, the Partnership's actual results may vary materially from those anticipated, projected or expected, 
forecasted, estimated or expressed in forward-looking statements since many of the factors that determine these results are subject to uncertainties and risks 
that are difficult to predict and beyond management’s control. For additional discussion of risks, uncertainties and assumptions, sec “Item 1 A. Risk Factors” 
included in this annual report.

Definitions

The following is a list of certain acronyms and terms generally used in the energy industry and throughout this document:

/d

AmcriGas

AOCI

Aqua - PVR

AROs

Bbls

Bcf

BG

Btu

Capacity

Citrus

Coal Handling

Crosscountry

DOE

DOT

Eagle Rock

ELG

EPA

ETC FEP 

ETC MEP

per day

AmeriGas Partners, L.P.

accumulated other comprehensive income (loss)

Aqua - PVR Water Services, LLC 

asset retirement obligations 

barrels

billion cubic feet 

BG Group pic

British thermal unit, an energy measurement used by gas companies to convert the volume of gas used to its heat 
equivalent, and thus calculate the actual energy used

capacity of a pipeline, processing plant or storage facility refers to the maximum capacity under normal operating 
conditions and, with respect to pipeline transportation capacity, is subject to multiple factors (including natural gas 
injections and withdrawals at various delivery points along the pipeline and the utilization of compression) which may 
reduce the throughput capacity from specified capacity levels

Citrus, LLC

Coal Handling Solutions LLC, Kingsport Handling LLC, and Kingsport Services LLC. now known as Materials 
Handling Solutions LLC

Crosscountry Energy. LLC

U S. Department of Energy

U.S. Department of Transportation

Eagle Rock Energy Partners, L.P.

Edwards Lime Gathering LLC

U.S. Environmental Protection Agency

ETC Fayetteville Express Pipeline. LLC

ETC Midcontinent Express Pipeline, L.L.C.

ETC OLP La Grange Acquisition. L.P.. which conducts business under the assumed name of Energy Transfer Company
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ETC Tiger ETC Tiger Pipeline, LLC

ETE Energy Transfer Equity, L.P., a publicly traded partnership and the owner of ETP LLC

ETE Holdings ETE Common Holdings, LLC, a wholly-owned subsidiary of ETE

ET Interstate Energy Transfer Interstate Holdings, LLC

ET Rover ET Rover Pipeline LLC

ETPCredit Facility ETP s S3.75 billion revolving credit facility

ETPGP Energy Transfer Partners GP, L.P., the general partner of ETP

ETP Holdco ETP Holdco Corporation

ETP LLC Energy Transfer Partners. L.L.C.. the general partner of ETP GP

Exchange Act Securities Exchange Act of 1934

FEP Fayetteville Express Pipeline LLC

FERC Federal Energy Regulatory Commission

FGT Florida Gas Transmission Company, LLC

GAAP accounting principles generally accepted in the United States of America

Gulf States Gulf States Transmission LLC

HPC RIGS Haynesville Partnership Co. and its wholly-owned subsidiary. Regency Intrastate Gas LP

HOLP Heritage Operating. L.P.

Hoover Energy
Hoover Energy Partners, LP

IDRs incentive distribution rights

KMI Kinder Morgan Inc.

Lake Charles LNG Lake Charles LNG Company. LLC (previously named Trunkline LNG Company. LLC), a subsidiary of ETE

LCL Lake Charles LNG Export Company, LLC

LIBOR London Interbank Offered Rate

LNG liquefied natural gas

Lone Star Lone Star NGL LLC

LPG liquefied petroleum gas

MACS Mid-Atlantic Convenience Stores, LLC

MEP Midcontinent Express Pipeline LLC

Mi Vida JV Mi Vida JV LLC

MMBtu million British thermal units

MMcf million cubic feet

MTBE methyl tertiary butyl ether

NGL natural gas liquid, such as propane, butane and natural gasoline

NYMEX New York Mercantile Exchange

NYSE New York Stock Exchange

ORS Ohio River System LLC
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Our intrastate transportation operations located in Texas arc also subject to regulation as gas utilities by the TRRC. Texas gas utilities must publish the rates 
they charge for transportation and storage services in tariffs filed with the TRRC, although such rates arc deemed just and reasonable under Texas law unless 
challenged in a complaint.

We arc subject to other forms of state regulation, including requirements to obtain operating permits, reporting requirements, and safety rules (see description 
of federal and state pipeline safety regulation below). Violations state laws, regulations, orders and permit conditions can result in the modification, 
cancellation or suspension of a permit, civil penalties and other relief.

Certain of our assets may become subject to regulation.

The distinction between federally unregulated gathering facilities and FERC-rcgulated transmission pipelines under the NGA has been the subject of 
extensive litigation and may be determined by the FERC on a case-by-casc basis, although the FERC has made no determinations as to the status of our 
facilities. Consequently, the classification and regulation of our gathering facilities could change based on fiiture determinations by the FERC, the courts or 
Congress. If our gas gathering operations become subject to FERC jurisdiction, the result may adversely affect the rates we are able to charge and the services 
we currently provide, and may include the potential for a termination of our gathering agreements with our customers.

Intrastate transportation of NGLs is largely regulated by the state in which such transportation takes place. Lone Star's NGL Pipeline transports NGLs within 
the state of Texas and is subject to regulation by the TRRC. This NGLs transportation system otters services pursuant to an intrastate transportation tariff on 
file with the TRRC. Lone Star's NGL pipeline also commenced the interstate transportation of NGLs in 2013, w hich is subject to FERC s jurisdiction under 
the Interstate Commerce Act and the Energy Policy Act of 1992. Both intrastate and interstate NGL transportation services must be provided in a manner that 
is just, reasonable, and non-discriminatory. The tariff rates established for interstate services were based on a negotiated agreement; however if FERC’s rate 
making methodologies were imposed, they may, among other things, delay the use of rates that reflect increased costs and subject us to potentially 
burdensome and expensive operational, reporting and other requirements. In addition, the rates, terms and conditions for shipments of cmde oil, petroleum 
products and NGLs on our pipelines are subject to regulation by FERC if the NGLs are transported in interstate or foreign commerce whether by our pipelines 
or other means of transportation. Since we do not control the entire transportation path of all crude oil. petroleum products and NGLs on our pipelines. FERC 
regulation could be triggered by our customers' transportation decisions.

In addition, if any ofour pipelines w'ere found to have provided services or otherwise operated in violation ofthc NGA, NGPA, or ICA, thiscould result in the 
imposition of administrative and criminal remedies and civil penalties, as well as a requirement to disgorge charges collected for such services in excess of 
the rate established by the FERC. Any of the foregoing could adversely atfcct revenues and cash (low related to these assets.

The absence of a quorum at FERC, if it persists, could limit our ability to construct new facilities and/or expand certain existing facilities, which could 
have a material and adverse impact on our business and result of operations.

The Federal Energy Regulatory Commission (“FERC" or the “Commission") oversees, among other matters, the interstate sale at wholesale and 
transportation of natural gas, crude oil and refined petroleum products, as well as the construction and siting of liquefied natural gas, or LNG, facilities. 
FERC's authority includes reviewing proposals to site, constmct. expand and/or retire interstate natural gas pipeline facilities. As set forth in the Department 
of Energy Authorization Act (“DOE Act"), the Commission is composed of up to five Commissioners, who are to be appointed by the President and 
confirmed by the Senate. The DOE Act requires that at least three Commissioners be present “for the transaction of business” Without such a quorum of 
three or more Commissioner.. FERC is unable to act on matters that require a vote of its Commissioners. Norman Bay, a FERC Commissioner and former 
Chairman of the Commission, resigned effective February 3, 2017. With Commissioner Bay’s departure, only two FERC Commissioners remained in office, 
as there were already two vacancies prior to Commissioner Bay’s resignation. FERC has therefore lacked the quorum required for its Commissioners to issues 
orders and take other actions since February 3. While FERC staff may still issue certain routine or uncontestcd orders under authority delegated by the 
Commission while it had a quorum, and such delegated authority was broadened immediately pnor to Commissioner Bay's departure, FERC is 
currently unable to resolve contested cases or issue major new orders, such as certificates of public convenience and necessity for new interstate natural gas 
pipelines or the expansion of existing FERC-certificatcd pipelines. The current limitations on FERC's ability to act have not had a material effect on our 
operations, but if the absence of a quorum continues for a long enough period of time, our ability to construct new facilities and/or expand the capacity ofour 
pipelines could be materially affected. The absence of a quorum will continue until a new FERC Commissioner is nominated by the President and confirmed 
by the Senate, provided the two remaining FERC Commissioners remain in office. The President has not yet nominated any new FERC Commissioners to fill 
the vacancies.
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H'e may incur significant costs and liabilities resulting from performance of pipeline integrity programs and related repairs.

Pursuant to authority under the NGPSAand HLPSA. PHMSAhas established a scries ofrules requiring pipeline operators to develop and implement integrity 
management programs for natural gas transmission and hazardous liquid pipelines that, in the event of a pipeline leak or rupture, could affect HCAs which arc 
areas where a release could have the most significant adverse consequences, including high population areas, certain drinking water sources, and unusually 
sensitive ecological areas. These regulations require operators of covered pipelines to:

• perform ongoing assessments of pipeline integrity;

• identify and characterize applicable threats to pipeline segments that could impact a high consequence area;

• improve data collection, integration and analysis;

• repair and remediate the pipeline as necessary; and

• implement preventive and mitigating actions.

In addition, states have adopted regulations similar to existing PHMSA regulations for intrastate gathering and transmission lines. At this time, we cannot 
predict the ultimate cost of compliance with applicable pipeline integrity management regulations, as the cost will vary significantly depending on the 
number and extent of any repairs found to be necessary as a result of the pipeline integrity testing. We will continue our pipeline integnty testing programs to 
assess and maintain the integrity of our pipelines. The results of these tests could cause us to incur significant and unanticipated capital and operating 
expenditures for repairs or upgrades deemed necessary to ensure the continued safe and reliable operation of our pipelines. Any changes to pipeline safety 
laws by Congress and regulations by P1IMSA that result in more stringent or costly safety standards could have a significant adverse effect on us and 
similarly situated midstream operators. For example, in January 2017, PHMSA issued a final rule for hazardous liquid pipelines that significantly expands the 
reach of certain PHMSA integrity management requirements, such as, for example, periodic assessments, leak detection and repairs, regardless of the 
pipelines proximity to a HCA. The final rule also imposes new reporting requirements for certain unregulated pipelines, including all hazardous liquid 
gathering lines. Howevct; the date of implementation of this final rule by publication in the Federal Register is uncertain given the recent change in 
Presidential Administrations. In a second example, in March 2016. PHMSA announced a proposed mlcmaking that would impose new or more stringent 
requirements for certain natural gas lines and gathering lines including, among other things, expanding certain of PHMSA's current regulatory safety 
programs for natural gas pipelines in newly defined "moderate consequence areas" that contain as few as 5 dwellings within a potential impact area; requiring 
gas pipelines installed before 1970 and thus excluded from certain pressure testing obligations to be tested to determine their MAOP; and requiring certain 
onshore and offshore gathering lines in Class I areas to comply with damage prevention, corrosion control, public education, MAOP limits, line markers and 
emergency planning standards Additional requirements proposed by this proposed rulemaking would increase PHMSA's integrity management requirements 
and also require consideration of seismicity in evaluating threats to pipelines. The changes adopted or proposed by these mlemakings or made in future legal 
requirements could have a material adverse effect on our results of operations and costs of transportation services.

Federal and state legislative and regulatory initiatives relating to pipeline safety that require the use of new or more stringent safety controls or result in 
more stringent enforcement of applicable legal requirements could subject us to increased capital costs, operational delays and costs of operation

The NGPSAand HLPSA were amended by the 2011 Pipeline Safety Act. Among other things, the 2011 Pipeline Safety Act increased the penalties for safety 
violations and directed the Secretary of Transportation to promulgate rules or standards relating to expanded integrity management requirements, automatic 
or remote-controlled valve use. excess flow valve use, leak detection system installation, testing to confirm that the material strength of certain pipelines are 
above 30% of specified minimum yield strength, and operator verification of records confirming the MAOP of certain interstate natural gas transmission 
pipelines. More recently, in June 2016, the 2016 Pipeline Safety Act was passed, extending PHMSA's statutory mandate through 2019 and. among other 
things, requiring PHMSA to complete certain of its outstanding mandates under the 2011 Pipeline Safety Act and developing new safety standards for natural 
gas storage facilities by June 22, 2018. The 2016 Pipeline Safely Act also empowers PHMSA to address imminent hazards by imposing emergency 
restrictions, prohibitions and safety measures on owners and operators of natural gas or hazardous liquid pipeline facilities without pnor notice or an 
opportunity for a hearing. PHMSA issued interim regulations in October 2016 to implement the agency’s expanded authority to address unsafe pipeline 
conditions or practices that pose an imminent hazard to life, property, or the environment. The safety enhancement requirements and other provisions of the 
2011 Pipeline Safety Act as further amended by the 2016 Pipeline Safety Act as well as any implementation of PHMSA rules thereunder or any issuance or 
reinterpretation of guidance by PHMSA or any state agencies with respect thereto could require us to install new or modified safety controls, pursue 
additional capital projects, or conduct maintenance programs on an accelerated basis, any or all of which tasks could result in our incurring increased 
operating costs that could be significant and have a material adverse effect on our results of operations or financial condition.
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Our business involves the generation, handling and disposal of hazardous substances, hydrocarbons and wastes which activities are subject to 
environmental and worker health and safety laws and regulations that may cause us to incur significant costs and liabilities.

Our operations arc subject to stringent federal, tribal state, and local laws and regulations governing the discharge of materials into the environment, worker 
health and safety and protection of the environment. These laws and regulations may require the acquisition of permits for our operations, result in capital 
expenditures to manage, limit or prevent emissions, discharges or releases of various materials from our pipelines, plants and facilities, impose specific health 
and safety standards addressing worker protection, and impose substantial liabilities for pollution resulting from our operations. Several governmental 
authorities, such as the EPAand analogous state agencies have the power to enforce compliance with these laws and regulations and the permits issued under 
them and frequently mandate difficult and costly remediation measures and other actions. Failure to comply with these laws, regulations and permits may 
result in the assessment of significant administrative, civil and criminal penalties, the imposition of investigatory remedial and corrective action obligations, 
the occurrence of delays in permitting and performance of projects, and the issuance of injunctive relief. Certain environmental laws impose strict, joint and 
several liability for costs required to clean up and restore sites where hazardous substances, hydrocarbons or wastes have been disposed or released, even 
under circumstances where the substances, hydrocarbons or wastes have been released by a predecessor operator. Moreover, it is not uncommon for 
neighboring landowners and other third parties to file claims for personal injury and property and natural resource damage allegedly caused by noise, odor or 
the release of hazardous substances, hydrocarbons or wastes into the environment.

We may incur substantial environmental costs and liabilities because of the underlying risk arising out of our operations. Although we have established 
financial reserves for our estimated environmental remediation liabilities, additional contamination or conditions may be discovered, resulting in increased 
remediation costs, liabilities or natural resource damages that could substantially increase our costs for site remediation projects. Accordingly, we cannot 
assure you that our current reserves arc adequate to coverall future liabilities, even for currently known contamination.

Changes in environmental laws and regulations occur frequently, and any such changes that result in more stringent and costly waste handling, emission 
standards, or storage, transport, disposal or remediation requirements could have a material adverse effect on our operations or financial position. For 
example, in October 2015. the ERA published a final rule under the Clean Air Act. lowering the NAAQS for ground-level ozone to 70 parts per billion for the 
8-hour primary and secondary ozone standards. Compliance with this final rule or any other new regulations could, among other things, require installation 
of new emission controls on some of our equipment, result in longer permitting timelines or new restrictions or prohibitions with respect to permits or 
projects, and significantly increase our capital expenditures and operating costs, which could adversely impact our business. Historically, we have been able 
to satisfy the more stringent nitrogen oxide emission reduction requirements that affect our compressor units in ozone non-attainment areas at reasonable 
cost, but there is no assurance that we will not incur material costs in the future to meet the new. more stringent ozone standard.

Product liabilit)- claims and litigation could adversely affect our business and results of operations.

Product liability is a significant commercial risk. Substantial damage awards have been made in certain jurisdictions against manufacturers and resellers 
based upon claims for injuries caused by the use of or exposure to various products. There can be no assurance that product liability claims against us would 
not have a material adverse effect on our business or results of operations.

Along with other refiners, manufacturers and sellers of gasoline, Sunoco, Inc. is a defendant in numerous lawsuits that allege MTBE contamination in 
groundwater. Plaintiffs, who include water purveyors and municipalities responsible for supplying drinking water and private well owners, are seeking 
compensatory damages (and in some cases injunctive relief, punitive damages and attorneys' fees) for claims relating to the alleged manufacture and 
distribution of a defective product (MTBE-containmg gasoline) that contaminates groundwater and general allegations of product liability, nuisance, 
trespass, negligence, violation of environmental laws and deceptive business practices. There has been insufTicicnt information developed about the 
plaintiffs' legal theories or the facts that would be relevant to an analysis of the ultimate liability to Sunoco. Inc. These allegations or other product liability 
claims against Sunoco. Inc. could have a material adverse effect on our business or results of operations.

Climate change legislation or regulations restricting emissions of “greenhouse gases” could result in increased operating costs and reduced demand for 

the services we provide.

Climate change continues to attract considerable public and scientific attention. As a result, numerous proposals have been made and arc likely to continue 
to be made at the international, national, regional and state levels of government to monitor and limit emissions of GHGs. These efforts have included 
consideration of cap-and-trade programs, carbon taxes and GHG reporting and tracking programs, and regulations that directly limit GHG emissions from 
certain sources. At the federal level, no comprehensive climate change legislation has been implemented to date. The EPAhas, however, adopted rules under 
authority of the Clean Air Act that, among other things, establish PSD construction and Title V operating permit reviews for GHG emissions from certain large 
stationary sources that arc also potential major sources of certain principal, or criteria, pollutant emissions, which reviews
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could require securing PSD permits at covered facilities emitting GHGs and meeting "best available control technology" standards for those GHG emissions. 
In addition, the EPA has adopted rules requiring the monitoring and annual reporting of GHG emissions from certain petroleum and natural gas system 
sources in the U.S., including, among others, onshore processing, transmission, storage and distribution facilities. In October 2015, the EPA amended and 
expanded the GHG reporting requirements to all segments of the oil and natural gas industry, including gathering and boosting facilities and blowdowns of 
natural gas transmission pipelines.

Federal agencies also have begun directly regulating emissions of methane, a GHG, from oil and natural gas operations. In June 2016, the EPA published 
NSPS Subpart OOOOa standards that require certain new. modified or reconstructed facilities in the oil and natural gas sector to reduce these methane gas and 
volatile organic compound emissions. These Subpart OOOOa standards will expand previously issued NSPS Subpart OOOO standards by using certain 
equipment-specific emissions control practices, requiring additional controls for pneumatic controllers and pumps as well as compressors, and imposing leak 
detection and repair requirements for natural gas compressor and booster stations. Moreover, in November 2016, the EPA began seeking information about 
methane emissions from facilities and operators in the oil and natural gas industry that could be used to develop Existing Source Performance Standards. 
Additionally, in December 2015, the United States joined the international community at the 21 st Conference of the Parties of the United Nations Framework 
Convention on Climate Change in Paris. France preparing an agreement requiring member countries to review and ‘‘represent a progression" in their intended 
nationally determined contributions, which set GHG emission reduction goals every five years beginning in 2020. This “Paris agreement" was signed by the 
United States in April 2016 and entered into force in November 2016; however, this agreement docs not create any binding obligations for nations to limit 
their GHG emissions, but rather includes pledges to voluntarily limit or reduce fiiturc emissions. The adoption and implementation of any international, 
federal or state legislation or regulations that require reporting of GHGs or otherwise restrict emissions of GHGs could result in increased compliance costs or 
additional operating restrictions, and could have a material adverse effect on our business, financial condition, demand for our services, results of operations, 
and cash flows. Finally, some scientists have concluded that increasing concentrations of GHG in the atmosphere may produce climate changes that have 
significant physical effects, such as increased frequency and severity of storms, droughts, and floods and other climate events that could have an adverse 
effect on our assets.

The adoption of the Dodd-Frank Act could have an advene effect on our ability to use derivative instruments to reduce the effect of commodity price, 
interest rate and other risks associated with our business, resulting in our operations becoming more volatile and our cash flows less predictable.

Congress has adopted the Dodd-Frank Wall Street Reform and Consumer Protection Act (the “Dodd-Frank Act"), a comprehensive financial reform 
legislation that establishes federal oversight and regulation of the over-the-counter derivatives market and entities, such as us, that participate in that market. 
The legislation was signed into law by President Obama on July 21,2010 and requires the CFTC, the SEC and other regulators to promulgate rules and 
regulations implementing the new legislation. While certain regulations have been promulgated and are already in effect, the rulemaking and 
implementation process is still ongoing, and we cannot yet predict the ultimate effect of the rules and regulations on our business.

The Dodd-Frank Act expanded the types of entities that are required to register with the CFTC and the SEC as a result of their activities in the derivatives 
markets or otherwise become specifically qualified to enter into derivatives contracts. We will be required to assess our activities in the derivatives markets, 
and to monitor such activities on an ongoing basis, to ascertain and to identify any potential change in our regulatory status.

Reporting and recordkeeping requirements also could significantly increase operating costs and expose us to penalties for non-compliance, and require 
additional compliance resources. Added public transparency as a result of the reporting rules may also have a negative effect on market liquidity which 
could also negatively impact commodity prices and our ability to hedge.

In October 2011, the CFTC has also issued regulations to set position limits for certain Juturcs and option contracts in the major energy markets and for swaps 
that arc their economic equivalents. However, in September 2012, the CFTC s position limits rules were vacated by the U.S. District Court for the District of 
Columbia In November 2013, the CFTC proposed new rules that would place limits on positions in certain core futures and equivalent swaps contracts for or 
linked to certain physical commodities, subject to exceptions for certain bona fide hedging transactions. As these new position limit rules arc not yet final, 
the impact of those provisions on us is uncertain at this time.

The CFTC has designated certain interest rate swaps and credit default swaps for mandatory clearing and exchange trading. The associated rules require us, in 
connection with covered derivative activities, to comply with such requirements or take steps to qualify for an exemption to such requirements. Wc must 
obtain approval from the board of directors of our General Partner and make certain filings in order to rely on the end-user exception from the mandatory 
clearing requirements for swaps entered to hedge our commercial risks. The application of mandatory clearing and trade execution requirements to other 
market participants, such as swap dealers, may change the cost and availability of the swaps that we use for hedging. The CFTC has not yet proposed rules 
designating any other classes of swaps, including physical commodity swaps, for mandatory clearing and exchange trading.
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In addition, the Dodd-Frank Act requires that rcgulatore establish margin rules for uncleared swaps. The application of such requirements to other market 
participants, such as swap dealers, may change the cost and availability of the swaps we use for hedging. If any ofour swaps do not qualify for the commercial 
end-user exception, posting of collateral could impact our liquidity and reduce cash available to us for capital expenditures, reducing our ability to execute 
hedges to reduce nsk and protect cash flow.

Rules promulgated under the Dodd-Frank Act further defined forwards as well as instances where forwards may become swaps. Because the CFTC rules, 
interpretations, no-action letters, and case law are still developing, it is possible that some arrangements that previously qualified as forwards or energy 
service contracts may fall in the regulatory category of swaps or options. In addition, the CFTC’s rales applicable to trade options may further impose 
burdens on our ability to conduct our traditional hedging operations and could become subject to CFTC investigations in the future.

The new legislation and any new regulations could significantly increase the cost of derivative contracts, materially alter the terms of derivative contracts, 
reduce the availability of derivatives to protect against risks we encounter; or reduce our ability to monetize or restructure existing derivative contracts If we 
reduce our use of derivatives as a result of the legislation and regulations, our results of operations may become more volatile and our cash flows may be less 
predictable. Finally, if we fail to comply with applicable laws, rales or regulations, we may be subject to fines, ceasc-and-desist orders, civil and criminal 
penalties or other sanctions.

.4 natural disaster, catastrophe or other event could result in severe personal injury, property damage and environmental damage, which could curtail our 
operations and otherwise materially adversely affect our cash flow and. accordingly, affect the market price of our Common Units.

Some of our operations involve risks of personal injury, property damage and environmental damage, which could curtail our operations and otherwise 
materially adversely afTcct our cash flow. For example, natural gas facilities operate at high pressures, sometimes in excess of 1,100 pounds per square inch. 
Virtually all of our operations are exposed to potential natural disasters, including hurricanes, tornadoes, storms, floods and/or earthquakes.

If one or more facilities that are owned by us. or that deliver natural gas or other products to us, are damaged by severe weather or any other disaster, accident, 
catastrophe or event, our operations could be significantly interrupted. Similar interruptions could result from damage to production or other facilities that 
supply our facilities or other stoppages arising fiom factors beyond our control. These interruptions might involve significant damage to people, property or 
the environment, and repairs might take from a week or less for a minor incident to six months or more for a major interruption. Any event that interrupts the 
revenues generated by our operations, or which causes us to make significant expenditures not covered by insurance, could reduce our cash available for 
paying distributions to our Unitholders and, accordingly, adversely afTcct the market price ofour Common Units.

Asa result of market conditions, premiums and deductibles for certain insurance policies can increase substantially, and in some instances, certain insurance 
may become unavailable or available only for reduced amounts of coverage. As a result, we may not be able to renew existing insurance policies or procure 
other desirable insurance on commercially reasonable terms, if at all. If we were to incur a significant liability for which we were not fully insured, it could 
have a material adverse effect on our financial position and results of operations. In addition, the proceeds of any such insurance may not be paid in a timely 
manner and may be insufficient if such an event were to occur.

Terrorist attacks aimed at our facilities could adversely affect our business, results of operations, cash flows and financial condition.

The United States government has issued warnings that energy assets, including our nation’s pipeline infrastructure, may be the future target of terronst 
organizations. Some of our facilities are subject to standards and procedures required by the Chemical Facility Anti-Terrorism Standards. We believe we arc 
in compliance with all material requirements; however, such compliance may not prevent a terrorist attack from causing material damage to our facilities or 
pipelines. Any such terrorist attack on our facilities or pipelines, those of our customers, or in some cases, those of other pipelines could have a material 
adverse effect on our business, financial condition and results of operations.

Additional deepwater drilling laws and regulations, delays in the processing and approval of drilling permits and exploration, development, oil spill- 
response and decommissioning plans, and other related developments may have a material adverse effect on our business, financial condition, or results of 
operations.

The federal Bureau of Ocean Energy Management (“BOEM") and the federal Bureau of Safety and Environmental Enforcement (“BSEE”), each agencies of 
the U.S. Depanment of the Interior, have imposed more stringent permitting procedures and regulatory safety and performance requirements for new wells to 
be drilled in federal waters. Compliance with these more stringent regulatory requirements and with existing environmental and oil spill regulations, together 
with any uncertainties or inconsistencies in
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decisions and mlings by governmental agencies, delays in the processing and approval ordrilling permits or exploration, development, oil spill-response and 
decommissioning plans, and possible additional regulatory initiatives could result in difficult and more costly actions and adversely affect or delay new 
drilling and ongoing development efforts.

In addition, new regulatory initiatives may be adopted or enforced by the BOEM or the BSEE in the future that could result in additional costs, delays, 
restrictions, or obligations with respect to oil and natural gas exploration and production operations conducted offshore by certain of our customers. For 
example, in April 2016, the BOEM published a proposed rule that would update existing air-emissions requirements relating to offshore oil and natural-gas 
activity on federal Outer Continental Shelf waters. In addition, in September 2016, the BOEM issued a Notice to Lessees and Operators that would bolster 
supplemental bonding procedures for the decommissioning of offshore wells, platforms, pipelines, and other facilities. These regulatory actions, or any new 
rules, regulations, or legal initiatives could delay or disrupt our customers operations, increase the nsk of expired leases due to the time required to develop 
new technology, result in increased supplemental bonding and costs, limit activities in certain areas, or cause our customers' to incur penalties, or shut-in 
production or lease cancellation. Also, if material spill events were to occur in the future, the United States or other countries could elect to issue directives to 
temporarily cease drilling activities offshore and. in any event, may from time to time issue further safety and environmental laws and regulations regarding 
offshore oil and gas exploration and development. The overall costs imposed on our customers to implement and complete any such spill response activities 
or any decommissioning obligations could exceed estimated accruals, insurance limits, or supplemental bonding amounts, which could result in the 
incurrence of additional costs to complete. We cannot predict with any certainty the full impact of any new laws or regulations on our customers' drilling 
operations or on the cost or availability of insurance to cover some or all of the risks associated with such operations. The occurrence of any one or more of 
these developments could result in decreased demand for our services, which could have a material adverse effect on our business as well as our financial 
position, results of operation and liquidity.

Our business is subject to federal, slate and local laws and regulations that govern the product quality specifications of the petroleum products that we 
store and transport.

The petroleum products that we store and transport through Sunoco Logistics’operations are sold by our customers for consumption into the public market. 
Vanous federal, state and local agencies have the authority to prescribe specific product quality specifications to commodities sold into the public market. 
Changes in product quality specifications could reduce our throughput volume, require us to incur additional handling costs or require the expenditure of 
significant capital. In addition, different product specifications for different markets impact the fungibility of products transported and stored in our pipeline 
systems and terminal facilities and could require the construction of additional storage to segregate products with different specifications. We may be unable 
to recover these costs through increased revenues.

In addition, our patented butane blending services arc reliant upon gasoline vapor pressure specifications. Significant changes in such specifications could 
reduce butane blending opportunities, which would affect our ability to market our butane blending service licenses and which would ultimately affect our 
ability to recover the costs incurred to acquire and integrate our butane blending assets.

Our business could he affected adversely by union disputes and strikes or work stoppages by unionized employees.

As of December 31,2016, approximately 17% of our workforce is covered by a number of collective bargaining agreements with various terms and dates of 
expiration. There can be no assurances that we will not experience a work stoppage in the future as a result of labor disagreements. Any work stoppage could, 
depending on the affected operations and the length of the work stoppage, have a material adverse effect on our business, financial position, results of 
operations or cash flows.

Our operations could be disrupted if our information systems fail, causing increased expenses and loss of sales.

Our business is highly dependent on financial, accounting and other data processing systems and other communications and information systems, including 
our enterprise resource planning tools. We process a large number of transactions on a daily basis and rely upon the proper functioning of computer systems. 
If a key system was to fail or experience unscheduled downtime for any reason, even if only for a short period, our operations and financial results could be 
affected adversely. Our systems could be damaged or interrupted by a security breach, fire, flood, power loss, telecommunications failure or similar event. We 
have a formal disaster recovery plan in place, but this plan may not entirely prevent delays or other complications that could arise from an information 
systems failure. Our business interruption insurance may not compensate us adequately for losses that may occur.

Cybersecurity breaches and other disruptions could compromise our information and operations, and expose us to liability, which would cause our 
business and reputation to suffer.

In the ordinary course of our business, we collect and store sensitive data, including intellectual property, our proprietary business information and that of our 
customers, suppliers and business partners, and personally identifiable information of our employees.
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in our data centere and on our networks. The secure processing, maintenance and transmission of this information is critical to our operations and business 
strategy. Despite our security measures, our information technology and infrastructure may be vulnerable to attacks by hackers or breached due to employee 
error, malfeasance or other disruptions. Any such breach could compromise our networks and the information stored there could be accessed, publicly 
disclosed, lost or stolen. Any such access, disclosure or other loss of information could result in legal claims or proceedings, liability under laws that protect 
the privacy of personal information, regulatory penalties for divulging shipper information, disruption of our operations, damage to our reputation, and loss 
of confidence in our products and services, which could adversely affect our business.

Our information technology infrastructure is critical to the efficient operation of our business and essential to curability to perform day-today operations. 
Breaches in our information technology infrastructure or physical facilities, or other disruptions, could result in damage to our assets, safety incidents, 
damage to the environment, potential liability or the loss of contracts, and have a matenal adverse effect on our operations, financial position and results of 
operations.

The costs of providing pension and other postretiremen! health care benefits and related funding requirements are subject to changes in pension fund 
values, changing demographics and fluctuating actuarial assumptions and may have a material adverse effect on our financial results.

Certain of our subsidianes provide pension plan and other postretirement healthcare benefits to certain of their employees. The costs of providing pension 
and other postretirement health care benefits and related funding requirements arc subject to changes in pension and other postrctirement fund values, 
changing demographics and fluctuating actuarial assumptions that may have a matenal adverse effect on the Partnership's future consolidated financial 
results. While certain of the costs incurred in providing such pension and other postrctirement healthcare benefits are recovered through the rates charged by 
the Partnership’s regulated businesses, the Partnership’s subsidiaries may not recover all of the costs and those rates are generally not immediately responsive 
to current market conditions or funding requirements. Additionally, if the current cost recovery mechanisms arc changed or eliminated, the impact of these 
benefits on operating results could significantly increase.

Our contract compression operations depend on particular suppliers and are vulnerable to parts and equipment shortages and price increases, which 
could have a negative impact on results of operations.

The principal manufacturers of components for our natural gas compression equipment include Caterpillar Inc. for engines. Air-X-Changers for coolers and 
Ariel Corporation for compressors and frames. Our reliance on these suppliers involves several risks, including price increases and a potential inability to 
obtain an adequate supply of required components in a timely manner. We also rely primarily on two vendors, Spitzcr Industries Corp. and Standard 
Equipment Corp.. to package and assemble our compression units. We do not have long-term contracts with these suppliers or packagers, and a partial or 
complete loss of certain of these sources could have a negative impact on our results of operations and could damage our customer relationships.

Mergers among customers and competitors could result in lower volumes being shipped on our pipelines or products stored in or distributed through our 
terminals, or reduced crude oil marketing margins or volumes.

Mergers between existing customers could provide strong economic incentives for the combined entities to utilize their existing systems instead of our 
systems in those markets where the systems compete. As a result, we could lose some or all of the volumes and associated revenues from these customers and 
could experience difficulty in replacing those lost volumes and revenues, which could materially and adversely affect our results of operations, financial 
position, or cash flows.

A portion of Sunoco Logistics’general and administrative services have been outsourced to third-party service providers. Fraudulent activity or misuse oj 
proprietary data involving its outsourcing partners could expose us to additional liability.

Sunoco Logistics utilizes both affiliated entities and third parties in the processing of its information and data. Breaches of its security measures or the 
accidental loss, inadvertent disclosure or unapproved dissemination of proprietary information, or sensitive or confidential data about Sunoco Logistics or its 
customers, including the potential loss or disclosure of such information or data as a result of fraud or other forms of deception, could expose Sunoco 
Logistics to a risk of loss, or misuse of this information, result in litigation and potential liability for Sunoco Logistics, lead to reputational damage, increase 
ourcompliance costs, or otherwise harm its business.

A material decrease in demand or distribution of crude oil available for transport through Sunoco Logistics' pipelines or terminal facilities could 
materially and adversely affect our results of operations, financial position, or cash flows.

The volume of crude oil transported through Sunoco Logistics'crude oil pipelines and terminal facilities depends on the availability of attractively priced 
crude oil produced or received in the areas serviced by its assets. A period of sustained crude oil price declines could lead to a decline in drilling activity, 
production and import levels in these areas. Similarly, a period of sustained increases in the pnee oferude oil supplied from any of these areas, as compared to 
alternative sources of crude oil available to Sunoco

51



I>bh; gf Cgattal*

TABLE OF CONTENTS

FACE
PARI 1

ITEM 1. BUSINESS 1

ITEM IA. RISK FACTORS 21

ITEM IB. UNRESOLVED STAFF COMMENTS £2

ITEM 2. PROPERTIES 62

ITEM 3. LEQAL PROCEEDINGS 62

ITEM 4. MINE SAFETY DISCLOSURES 61

PARI 11

ITEMS. MARKET FOR REGISTRANTS COMMQN.UMIS. RELATED UNITHOLDER MAHERS AND ISSUER PURCHASES OF
EQUITY SECURITIES 6i

ITEM 6. SELECIED.F1NANC 1AL DATA 21

ITEM 7. MANAGEMENT S DISCUSSION AND ANALYSIS OF FINANCIAL CQNDmON AND RESULTS OF OPERATIONS 21

ITEM 7A. QUANTITATIVE AND QUALITATIVE DISCLOSURES ABOUT MARKET RISK ill

ITEM 8. FINANCIAL STATEMENTS AND SUPPLEMENTARY DATA HE

ITEM 9. CHANGES IN AND DISAGREEMENTS WITH ACCOUNTANTS ON ACCOUNTING AND FINANCIAL DISCLOSURE ELI

ITEM 9 A. CONTROLS AND PROCEDURES 111

ITEM 9B. OTFiER INFORMATION ill

PART III

ITEM 10. DIRECTORS. EXECUTIVE OFFICERS AND CORPORATE GOVERNANCE 121

ITEM II. EXECUTIVE COMPENSATION 121

ITEM 12. SECURITY OWNERSHIP OF CERTAIN BENEFICIAL OWNERS AND MANAGEMENT AND RELATED UNITHOLDER
MATTERS 1M

ITEM 13. CERTAIN RELATIONSHIPS AND RELATED TRANSACTIONS. AND DIRECTOR INDEPENDENCE IH

ITEM 14. PRINCIPAL ACCOUNTING FEES AND SERVICES 112

PARI IV

ITEM 15. EXHIBITS AND FINANCIAL STATEMENT SCHEDULES ill

ITEM 16. FORM 1P-K SUMMARY 141

Sutnatuiys 142

i



1

This emergency planning outreach is designed to 

provide school and county officials with pipeline safety 

information which will assist them in the development of 

their own emergency response plans with a primary 

goal of keeping students and faculty safe.

Mariner East 2 
Emergency 

Planning 
Outreach

Downingtown School District 

December 11, 2018



Agenda
r

Mariner East 2 Background 

Safety

Emergency Planning Best Practices 

References
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Mariner East 2 Pipeline

Transports Liquified Petroleum Gas (LPG) 

which is ethane, propane, and butane in a 

liquid state under pressure

Runs from Scio, Ohio to Marcus Hook 

Industrial Complex, Pennsylvania

80% follows existing pipeline rights of way
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Mariner East 2 Pipeline

Mariner East 1 
Mariner East 2 

0 Off Takes
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A
Safety; a Layered Network

100% welds X-rayed 

Protective coating 

Pressure tested

In-Line Inspection Tool

e Warning Signs

I Security

o Fencing 

o Camera monitoring
I ||§l Valves

Automated & manual

O Corrosion Inhibitors

O Weekly Aerial Patrols

Ground Patrols

0 Supervisory Control and 
Data Acquisition 
Systems

Control Center

24-hour monitoring



r Mariner
Emergency
Responder

Outreach
■ Over 2,000 first responders 

trained since 2013

■ Over 900 trained in just 2017

Purpose is to familiarize 

responders with tactical 

considerations for responding to 

pipeline incidents

If interested in annual training for 

emergency responders, please let 

us know or contact Sunoco at 

877-795-7271 or 

Kevin.Docherty@energytransfer.com
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Vigi ance 

Increases Safety

■ Third parties are the 

primary cause of pipeline 

accidents

■ Notify the pipeline 

company if you see 

someone digging in the 

rights of way

■ Know what’s below...Call 

811 before you dig

Know what’s belOW. 
Call before you dig.
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2. Pipeline Maps

It is important to know what hazards are 
near your school by identifying pipelines 
near your school

« You can identify pipelines near your 
school by using the National Pipeline 
Mapping System maintained by the US 
Department of Transportation’s Pipeline 
and Hazardous Materials Safety 
Administration

Schools can register for more detailed 
information than general public

« Website:
https://www.npms.phmsa.dot.gov



2. Pipeline Map (Lionville Elementary, 
Middle, and East Campus)

nr.v,l H

For developmefiSqrposes only

• ■

Lionville Middle

LDevon Dr
Dov. f i i n: it '.'v n

... rr&n
Lionville ^ S^SchoSN 

Elementary East Campus

For development purposes only

Mariner East 2

Commodity: Natural Gas
Company: Transcontinental Pipeline Co.
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&

Pipeline Map (Marsh Creek and 
Shamona Creek)

Mariner East 2

Commodity: Natural Gas 
Company: Columbia Gas Transmission

* IjT4t •.» i3Bi* L*; iViW/* - i, if ^:« f »

i

Shamona Creek

Marsh Creek

evelopment purpose i only For c
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2. Pipeline Map 
(All HAZARD 
Modeling)

It is important to know what the potential affected 

area is for the hazards near you. This will let you 
know how far and in what direction you might 
need to evacuate.

You can use hazard modeling to identify the 
affected area. One free web-based hazard 

modeling option is the Wireless Information 

System for Emergency Responders (WISER)

WISER is commonly used by emergency 

responders

You input the hazard, location of release, and 

wind direction. WISER will then use your inputs 

and data from the Emergency Response 
Guidebook to show you the affected area on a 

map.

Models are designed to be safe sided using worst 

case scenarios

Website: https://wiser.nlm.nih.gov/ A



3. Pipeline Markers

Pipeline markers are found along rights of 
way. They provide key information about 
the pipeline. They are meant only as a 
general guide and warning.

Pipeline markers do tell you:

Name of pipeline operator

Emergency telephone number of 
operator

Product transported 

Pipeline general location

Pipeline markers don'f tell you:

The precise location of the pipeline 

Pipeline’s depth 

Pipeline’s size

Number of pipelines in the right of way
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4. Name of Pipeline 
Operator and 
Emergency 
Numbers

■ Mariner East 2 Pipeline Operator is 
Sunoco Pipeline

Emergency Contact Number (24 hours / 
7 days a week)

o 1-800-786-7440

Normal Business Contact Information

877-795-7271

SUNOCO PIPELINE
AnENERGY TRANSFER Portnerjhip



r
5. Type of Material 

and Hazard

17

Mariner East 2 transports Liquified 
Petroleum Gas (LPG) which is ethane, 
propane, and butane in a liquid state 
under pressure

LPG is transported as a liquid so it can’t 
ignite inside the pipeline

LPG will generally turn to a vapor in the 
atmosphere

The vapor is heavier than air so in a 
release it will tend to stay close to the 
ground

The vapor is colorless, tasteless, and NOT 

ODORIZED unlike natural gas

Vapors can be ignited in a very narrow 
range of concentrations (approx. 1.9-13% 
LPG in air)

May cause dizziness or asphyxiation at 
high concentrations



6. LPG Leak 
Identification

Understand how to identify a 
pipeline leak

Sound

Quiet hissing to loud roar

* Sight

Discolored or dry soil

Bubbling in wet areas

Oily sheen on water 
surface

Vaporous fogs

Blowing dirt

Dead or discolored plants 

Frozen ground



7. How to Respond 
(1 of 2)

Avoid any activity that could cause a 
spark

Do not use vehicles, turn on or 
off lights, use or hang up phones 
(including cell phones)

* From a safe location, call 911 and 
the pipeline company

Follow directions from emergency 
responders

https://www.phmsa.dot.qov/hazmat/e
rq/emerqencv-response-quidebook-
erq

https://pipelineawareness.org/media/ 
1092/2017-pipeline-emerqencv- 
response-quidelines.pdf

https://wiser.nlm.nih.qov/

2016
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7. How to respond (2 of 2)

Emergency Response Guidebook and Pipeline Emergency Response Guidelines 

recommend evacuation

Evacuate upwind and uphill (if possible);

100 yards if you are upwind from leak

800 yards if you are downwind from leak

■ Follow directions from emergency responders ______________________

PUBLIC SAFETY
• CALL EMERGENCY RESPONSE Tetephone Number on Shipping Paper first. If Shipping Paper not 

available or no answer, refer to appropriate telephone number listed on the inside back cover.
• As an immediate precautionary measure isolate spill or leak area for at least 100 meters (330 teet i in all 

directions

• Keep unauthorized personnel away

• Stay upwind uphill and/or upstream
• Many gases are heavier than air and will spread along ground and collect in low or confined areas

(sewers basements, tanks).

PROTECTIVE CLOTHING
• Wear positive pressure self-contained breathing apparatus (SCBA).

• Structural firefighters' protective clothing will only provide limited protection

• Always wear thermal protective clothing when handling refrigerated/cryogemc liquids.

EVACUATION
Large Spill
• Consider initial downwind evacuation for at least 800 meters (1/2 rule)
Fire
• If tank rail car or tank truck is involved in a fire ISOLATE for 1600 meters (1 mile) in all directions also, 

consider initial evacuation for 1600 meters (1 mile) in all directions

• In fires involving Liquefied Petroleum Gases (LPG) (UN1075). Butane, (UN1011); Butylene, (UN1012). 
Isobutylene, (UN1055); Propylene (UN1077); Isobutane, (UN1969) and Propane. (UN1978) also refer 
to BLEVE - SAFETY PRECAUTIONS (Page 368)

LMLRCEN.LY RLSPQNSE
Avoid any action that may create a spark 

Do NOT start vehicles switch lights or hang up phones 

Evacuate the area on foot in an upwind and uphill direction 

Alert others to evacuate the area and/or keep people away 

From a sale location, call 911 to report the emergency 

Call the pipeline operator and report the event 

Wait for emergency responders to arnve 

Do NOT attempt to close any pipeline valves 

Take shelter inside a building and close all windows

l + l In Canada, an Emergency Response Assistance Plan (ERAP) may be required for this product 
Please consult the shipping document andor the ERAP Program Section (page 391)

ERG 2016

Note (1) these products ate naturally odorless and only certain pipeline systems may be odonzed

Emergency Response Guide Book 
httDs://www.phmsa.dot.qov/hazmat/erq/emerqenc
v-resoonse-quidebook-er
Pipeline Emergency Response Guidelines 
https://Dipelineawareness.orq/media/1092/2017-

ipeline-emerqencv-response-quidelines.pdf
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8. Student Pick-up Plan

FOR INCLUSION IN YOUR EMERGENCY PREPAREDNESS PLAN

Bus engines could ignite 
the vapors

Ensure vehicle route does 
not go through affected 
area or cross the pipeline

Pick-up location for 
children is outside the 
affected area to avoid 
engines as a potential 
ignition source

httos://www.schoolDiDeline

information-for-bus-
drivers/
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School Iodine 
Safety Rirtnenhip

TEXAS'^ STATE
1'"»S| UK" Because most pipelines are underground, pipeline markers
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9. Communications

22

• Include these key communication 
elements in your plan

Using an alternate means of non
electronic communications in the 
hazard zone (runners, blowhorns, etc.)

How to notify school to evacuate

How to communicate in the evacuation 
assembly area

How to communicate with emergency 
responders and pipeline company

How will you communicate with 
parents and community about the 
status of the students and procedures 
to pick-up students

https://trainina.fema.aov/Droqrams/emi
school/el361toolkit/assets/sampleplan.
pdf
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10. Accountabi ity

The plan should include or reference 
procedures for staff and student 
accountability

During evacuation and all subsequent 
movements

At the evacuation assembly area

Parent / Guardian reunification: 

httD://www.Dema.Da.aov/DlanninaandDr

eoaredness/communitvandstateolannin
/Documents/06760%20Sample%20P

arent%20Guardian%20Student%20Re
unification%20Procedures.odf

Example accountability tracking forms: 
http://www.safeschools.info/imaqes/stories/ 
Rapid Student Accountability and Trackin 

Form.pdf

Center for Safe Schools
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11 .Training & Maintaining (1 of 2)

The plan must include a training and exercise program that 

tests how the school will respond to a potential pipeline 

emergency

■ Why Conduct Exercises?

Evaluate plans and procedures while clarifying roles and responsibilities 

Assess resources and capabilities while identifying gaps 

Promote school and community readiness

■ Types of Exercises

Discussion Based (Seminars, Workshops, Table Tops, Games) 

Operations Based (Drills, Functional, Full Scale)

Department of Education Overview of Emergency Management Exercises 
http://www. remstacenter. orq/docs/repositorv/00000382. pdf
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11 .Training & Maintaining (2 of 2)

Considerations

Include local emergency managers; whole community

Realistic scenario while considering safety of participants

Test notification, accountability, and release procedures

Test “what if...” scenarios (i.e. primary emergency exit is 
blocked)

Conduct After Action Review same day 

Update emergency plan based off lessons learned 

Exercise Design Worksheet:

http://www.safeschools.info/imaqes/stories/Exercise Desiq

n Worksheet.doc



Pennsylvania Emergency 
Management Agency 
(PEMA) All Hazards School 
Planning Toolkit:

« This Toolkit is designed to assist 

schools in developing an all 

hazards school safety plan. 

Schools should use this plan to 

form a reference document that 

can be used in training, exercising 

and collaboration with responders, 

and as a reference during an 

incident.

https://www.pema.pa.qov/planninaan

dpreparedness/communitvandstatepl

anninq/Paqes/AII-Hazards-School-

Safetv-Planninq-Toolkit.aspx



•V.

Reference Slide (1 of 2)

Federal Government Guidelines and Pipeline Safety

Pipeline and Hazardous Materials Safety Administration (PHMSA), US 
Department of Transportation:

https://www.phmsa.dot.qov/safetv-awareness/pipeline/safetv-awareness-overview

Hazard Response

Emergency Response Guide Book, US Department of Transportation:
https://www.phmsa.dot.qov/hazmat/era/emeraencv-response-auidebook-erq

Pipeline Emergency Response Guidelines, Pipeline Association for Public 
Awareness:

https://pipelineawareness.ora/media/1092/2017-pipeline-emeraencv-response-auidelines.pdf

School Safety Tool Kits and Best Practice

Texas State School Pipeline Safety Tool Kit:
https://txssc.txstate.edu/tools/pipeline-safetv/

School Safety Pipeline Partnership:
http://www.schoolpipelinesafetv.orq/

Readiness and Emergency Management for Schools (REMS) Virtual Tool Kit:
http://rems.ed.qov/virtual-toolkit/index.html 

Center for Safe Schools: 
http://www.safeschools.info/emerqencv-manaqement

Pennsylvania Emergency Management Agency (PEMA) All Hazards School 
Planning Toolkit:

https://www.pema.pa,gov/planningandpreparedness/communitvandstateplanninq/Pages/AII- 
Hazards-School-Safetv-Planninq-Toolkit.aspx
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Reference Slide (2 of 2)
Pipeline Maps and Hazard Modeling:

Wireless Information System for Emergency Responders (WISER): 

https://wiser.nlm.nih.aov/

National Pipeline Mapping System: 

https://www.npms.phmsa.dot.aov

Other

Department of Education Overview of Emergency Management Exercises:

http://www.remstacenter.ora/docs/repositorv/0000Q382.pdf

Exercise Design Worksheet, Center for Safe Schools:

http://www.safeschools.info/imaaes/stories/Exercise Design Worksheet.doc

Federal Emergency Management Agency (FEMA) Sample School Emergency 

Operations Plan:

https://training.fema.aov/proarams/emischool/el361toolkit/assets/sampleplan.pdf 

Parent / Guardian reunification:

http://www.pema.pa.aov/planninaandpreparedness/communitvandstateplannina/Do

cuments/06760%20Sample%20Parent%20Guardian%20Student%20Reunification

%20Procedures.pdf
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Questions?

29



Sunoco 
Emergency 
Contact Number:
1-800-786-7440

Additional information on the pipelines in 

your community is available by contacting 

Energy Transfer at 877-795-7271 or

www.enerqvtransfer.com

Know what’s below. 
Call before you dig.



To Whom It May Concern,

The Pennsylvania Emergency Management Agency (PEMA) has significant power over 
pipelines as they relate to emergency preparedness, mitigation, and response. These powers 
are explicitly spelled out under Title 35, the Health and Welfare Statue of Pennsylvania. 
Sunoco's plan to export colorless, odorless, heavier than air combustibles through our 
communities has been a haphazard idea from the start and an emergency management 
disaster waiting to happen.

Legislation has not kept pace with advances in the technological innovations the oil and gas 
industry have made since the creation of the Natural Gas Act. The fact that Pennsylvania has 
no pipeline siting agency, even though the PA Supreme Court rules the PUC has this authority, 
means that hard working Pennsylvanians are not safe in their homes and their children are not 
safe in their schools. Emergency planning does not work in a linear bottom up approach as has 
been suggested to the public. In fact, responsible planning combines the perspective and 
expertise of all our community stakeholders. The fact remains that the community's demands to 
life, liberty, and property have not been properly realized when recovery is the only aspect 
accounted for in our Emergency Response plan and the all-hazards approach currently in place 
ignores the mitigation and preparedness requirements as outlined in Pennsylvania Emergency 
Management Services Code (35 Pa. C.S. §§7101 et seq. And 7103).

This approach, to do what we can with what we have, is not legally or morally appropriate for a 
new and identified risk. It is unproductive at best; and grossly negligent at worst. There has 
been more than enough information acquired and brought to the attention of our officials in the 
last four years to see this project for what it is- a dangerous proposal to our Commonwealth that 
limits our ability as a community to properly identify, mitigate, and respond to the hazards 
presented by the Mariner East project. The linear model of emergency planning has failed to 
give residents information or assurances about their safety. Respectfully, and in the spirit of 
giving our community the due diligence it deserves and is lawfully entitled to, it is time for PEMA 
to exercise all of its powers and duties under Title 35. b. 7313. In fact, it is the obligation of our 
local government and the expectation of the community to directly involve PEMA in our planning 
process to correct the deficiencies in our hazard mitigation and response plans that we have 
been unable to execute ourselves. Safe and reliable service is something that can no longer be 
touted by the Pennsylvania Public Utility Commission when compared to the requirements as 
outlined by Title 35 and the requirements our local municipalities must comply with. In fact, the 
Pennsylvania Public Utility Commission should be asked to determine, IF, service is safe and 
reliable to the public, as stated in Title 66 Sec 1501, given the unknowns with our current 
planning, preparedness, and recovery plans.

Attached, please find notes that explicitly outline the facts surrounding the Mariner East project 

and the obligation of our state to act.

Notes:

C-lOI^OObllUhO
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-Mariner East transmits ethane, butane, and propane. These products are liquid when 

pressurized but upon release are colorless, odorless and heavier than air vapors that expand 

approximately 300-400 times in size. These current and planned pipelines operate at a 

maximum pressure of 1480 psi, with pressure testing limits of 1850 psi (125%) of operating 

capacity; and depending on weather and other conditions can have a probable impact radius of 

over 2100 feet. Public awareness program does not meet reasonable and adequate measures 

as outlined by PEMA's requirements to municipalities.

-In Dmniman vs Sunoco, Docket Number C-2018-3001451; Sunoco admitted that they are not 

in compliance with ADA evacuation standards. The Justice Department has a significant say 

regarding these matters and the state, townships, and emergency management agencies at all 

levels of government should be gravely concerned with the implications of being unprepared to 

evacuate the most vulnerable members of our communities; as well as, their own personal 

liability for being negligent in accommodating these considerations in their plans that clearly 

covers ADA's article II & III. In the transcripts from day two of Dinniman’s hearing with the PUC, 

you will find Katherine from Clean Air Council ask Sunoco's “pipeline safety expert" about 

evacuation for people without the ability to run. The response is unacceptable and negligent to 

their duty to accommodate for the proper evacuation of this sector of our population.

Q SO the preferred method of evacuation would be to run away on foot, correct"?

A Yeah It's very interesting You want to get 

away, and the other thing is, you want to put something 

between you and where that leak is occurring If there's a 

house, okay, use the house to shelter yourself and get away, 

if there's an apartment building or office building or a 

forest or whatever, but you don't run towards where . s 

leaking You run away from where it's leaking 

Q How do you know which direction to run?

A You're going to run away from the noise and from 

that vapor cloud

Q What about people that I for whatever reason I aren't 

able to run? What are they supposed to do?

A And I actually appreciate that question One of

the things we worked on so hard with the integrity

management program was the idea of people with limited

mobility, okay, whether it's kids in a day care center or

kids in high school or people in prison, for crying out

loud, we had to worry about those

But part of the reason the integrity management programs

exist is to protect those people of limited mobility So

again, the consequence goes up because I'm less mobile I

have to lower the likelihood

And I'm going to lower that likelihood by having my

integrity programs, by maintaining the pipeline with my

ongoing operations programs and so forth

So they may not be able to move away, but that's why



that consequence goes up, likelihood went down 

Q So if the integrity management program fails for 

whatever reason, that was really the best line defense 

for people that wouldn't be able to run’

A I don't understand the question 

Q There is no Plan B for people that can't run? 

They're relying on the integrity management program? 

A I don't know what to say to that, I honestly don't

-There are multiple valve stations near our schools that have a high risk associated with them 

according to the publicly funded risk assessment. These valves are in our suburban 

neighborhoods have locations in close proximity to heavily trafficked public roadways in Chester 

and Delaware Counties. Recently, a car flipped near one of these valves This incident 

highlights the gross negligence in shielding this infrastructure from very obvious hazards that 

would have immediate and widespread impacts on our community. The very presence of these 

valves in close proximity to dense populations, and school buildings, is considered an 

unacceptable risk by international standards. According to the National Security Act of 2002, 

these above ground stations should be reported on by local and state agencies and must have 

a risk assessment reported to Federal Government.

-The current response plan is only considered adequate, IF, there is a leak detected 

immediately by the operator AND if there is no ignition source. Pipeline operators and first 

responders say the best ways for public to detect a spill in your neighborhood is to use your 

senses of sight, smell and sound We do NOT enjoy the benefit of using the first 2 senses 

listed, as this product does not have odorant or color.

-This past week, 3 superintendents from local school districts authored a letter to Paul Metro, 

PUC Gas Safety Division. The letter makes it clear that these schools are currently unaware of 

the 8 inch pipeline transporting liquid ethane, butane, and propane since December 2014. 

Without knowing key details of the possible risks on and near school properties, it is impossible 

for these schools to properly assess the risks and develop comprehensive mitigation and 

response plans. Unless PEMA fulfills its mandated to create a segmented Hazard Assessment 

which would help to create a reasonable response & mitigation plan our schools will be woefully 

unable to protect the very children they are mandated to protect.

-Sunoco has given inadequate information to our county Emergency Services Department and 

false assurances to our state public school administrators. To the best of our knowledge, 

despite having the authority to investigate and question the adequacy of emergency plans and 

compliance with our local, state, and federal requirements, information is needed for proper 

planning, as well as input from our state agencies for application of findings to preparedness, 

planning, and response. School districts are now being asked to file complaints with the PUC by 

members of the community. The public has not received sufficient emergency preparedness 

information on how to identify or respond in the event of a catastrophic failure; their continued 

questioning for guidance is evidence that Sunoco's public awareness campaign is not sufficient.



-Emergency Services at the local level are not able to complete these risk assessment studies 

nor should they have to fund them with local tax dollars.

-PEMA’s requirements set forth in the School Preparedness Planning Tool Kit cannot be 

completed until the state conducts a proper and comprehensive risk assessment and provides 

them with data to support their plans.

-It is PEMA's duty to maintain and keep current an Emergency Management Plan for the 

prevention and minimization of injury and damage caused by disaster, prompt and effective 

response to disaster and disaster emergency relief and recovery.

-PEMA is required by FEMA to provide risk assessments and a complete mitigation strategy that will 

allow for state distribution of funds to local levels. The state must conduct a segmented hazard 

assessment (Title 44 201.4)

-Municipalities are required to have a viable early warning system. Municipalities and 

Emergency Services are having a hard time discerning, IF, the reverse 911 system is the 

correct system to use. Sunoco's own guidance suggests phones are ignition sources. PEMA 

has the duty to step in and decide what system is appropriate.

-Citizens had to fund their own risk assessment and are now filing complaints to the PUC to 

secure their safety. It is important to point out the study was limited and additional information is 

necessary to determine if all the requirements as outlined by the PEMA Emergency 

Management Handbook are adequate for this new risk. The following are items that should be 

considered for inclusion in every county or municipal emergency management program; a 

trained and certified EMC. an EOC with trained staff, a mitigation plan that includes a hazard 

analysis and vulnerability impacts, a current EOP. a communication system, a warning 

system, evacuation plans, designated mass care shelters, education program for citizens, 

trained response personnel, an exercise/drill schedule, a resource manual, equipment for 

response personnel, a trained damage assessment team (county and municipal).

-The public has been asking for an adequate emergency preparedness response for several 

years now and the only plans given are still only for events where there is no ignition.

Townships Role- PEMA Emergency Management Handbook for Elected Officials

Title 35 is clear about the roles a township has in creating plans about hazard preparedness 

and mitigation. It is crucial for elected officials to work with, and support, the public and their 

municipal and county EMCs to ensure that the community is prepared to respond to disasters. 

The following are items that should be considered for inclusion in every county or municipal 

emergency management program: a mitigation plan that includes a hazard analysis and 

vulnerability impacts, a current EOP, a communication system, a warning system, evacuation 

plans, designated mass care shelters, education program for citizens, trained response 

personnel, an exercise/drill schedule, a resource manual, and equipment for response



personnel. In addition to these items the EMC is also responsible to work with schools and 

childcare facilities to ensure their hazard planning is adequate.

Given the facts above, it is clear that the weight of this new risk is more than our current 

planning can accomodate for; and we know that the importance of an emergency management 

program becomes apparent when no time exists to develop plans. We also know that Chester 

County is in no way immune from these new risks or the terrorism that might come with that. An 

effective emergency management program dictates that we must address ALL hazards that 

threaten the community. An impact analysis should be developed outlining at-risk populations, 

critical facilities, economic and environmental impacts, and other related issues as it relates to 

Mariner East as dictated by law. The investment made by local officials today will repay the 

community many times over, in that we, the local tax payers are not responsible for the burden 

of costs beyond this identification. Once the list is produced it is crucial for elected officials to 

work with, and support, their municipal and county EMCs to ensure that PEMA immediately 

steps in to create a complete hazards analysis ensuring the community is prepared to respond 

to disasters. The following are items that should be considered for inclusion in every county or 

municipal emergency management program as defined by law. 1) a mitigation plan that includes 

a hazard analysis and vulnerability impacts 2) a current EOP 3) a viable communication system

4) a warning system 5) evacuation plans 6) designated and viable mass care shelters 7) 

education program for citizens 8) trained response personnel 9) an exercise/drill schedule 10) 

an up to date resource manual 11) intrinsically safe equipment for response personnel.

Emergency Management functions at all levels of government. The emphasis should always be 

on the need for emergency planning in advance of a disaster as defined in the law. The purpose 

of the emergency management program is three fold; avoid and minimize the effects of disaster, 

respond to emergency conditions, repair and restore vital infrastructure and facilities. The all

hazard approach touted currently by first responders will only cover recovery efforts and even 

this is questionable with Mariner. School entrances are blocked by valves, fire stations are 

within the impact zone, and mass casualty designated facilities are located within the schools 

that are in jeopardy.

Identifying hazards, analyzing our capabilities, and planning a comprehensive response meet 

the goals established by our state statutes and FEMA regulations. The law places responsibility 

for this preparedness jointly on federal, state, and local (municipal or county) governments. The 

law in black and white and it leaves the public begging the question, why aren't we utilizing the 

state at this point? Title 35 does offer immunity from civil liability under 7704, however, legally it 

is not without exception. In cases of willful misconduct or gross negligence, any person, firm, 

corporation or an agent or employee of any of them engaged in disaster services activities, 

while complying with or attempting to comply with this part or any rule or regulation promulgated 

pursuant to the provisions of this part, shall be liable for the death of or any injury to persons or 

loss or damage to property as a result of that activity.

Title 35 duties and responsibilities of PEMA



PEMA has the duty of maintaining preparedness standards as established by the Federal 

Emergency Management Agency and is charged with maintaining the Commonwealth and local 

disaster emergency management responsibilities.

The law states they are to provide assistance to Commonwealth agencies, local government 

officials, schools and custodial child care facilities in designing emergency management plans 

and training programs. They are responsible for the organization of manpower, chains of 

command, continuity of government in emergency situations and emergency operational 

principles. Coordination of Federal, Commonwealth and local disaster emergency management 

activities is the key responsibility here. To be in compliance with their mandate to coordinate the 

Commonwealth Emergency Management Plan with the disaster plans of the Federal 

Government and those of other states; and to, assist the Commonwealth and local governments 

in obtaining, utilizing and managing Federal and Commonwealth disaster assistance. Including 

supplying to appropriate Commonwealth and local officials State catalogs of Federal, 

Commonwealth and private assistance programs. But to do this they must be able to identify 

areas particularly vulnerable to disasters

It is incumbent that Chester County, and its various political subdivisions impacted directly or 

indirectly through our mutual aid compacts, speak up now, as to what is happening with the 

recent developments with Mariner. PEMA has the duty to make recommendations for zoning, 

building and other land-use controls; safety measures pertaining to non permanent or 

semipermanent structures; resource conservation and allocation; and other preventive and 

preparedness measures designed to eliminate or reduce disasters or their impact. This could be 

the saving grace of protecting our children at the 40 schools the pipeline traverses and with 

valves. They are required to establish, equip and staff a Commonwealth and area emergency 

operations center with a consolidated Statewide system of warning and provide a system of 

disaster communications integrated with those of Federal, Commonwealth and local agencies 

involved in disaster emergency operations They should evaluate through their powers if our 

current process in place is placing Pennsylvanians who not just live but congregate in locations 

that Mariner traverses past are in even more danger of creating an ignition source. Sunoco’s 

own safety materials to citizens say to not use a cellphone if the gases leak. PEMA has the 

power and duty to promulgate, adopt and enforce such rules, regulations and orders as may be 

deemed necessary to carry out the provisions of this part and they need to act on our behalf.

PEMA also is the designated agency meant to provide technical advice and assistance to 

Commonwealth agencies, political subdivisions, schools and custodial child care facilities in the 

preparation of disaster emergency management plans or components thereof and to 

periodically review such plans and suggest or require revisions. This power and duty, coupled 

with their powers to establish and operate or assist political subdivisions in establishing and 

operating training programs and programs of public information. Makes it the natural partner to 

our local schools and government who are in need to create adequate plans that meet state 

established standards.



The agency has the ability and the mandate to make the public, townships, and schools whole 

in the face of this new hazard. They can and should by law, supply appropriate Commonwealth 

and local agencies and officials and the general public with precautionary notices, watches and 

warnings relating to actual and potential disasters and to provide a flow of official information 

and instructions to the general public through all means available before, during and after an 

emergency. PEMA is mandated to provide emergency direction and control of Commonwealth 

and local emergency operations. Title 35 goes on to state, that their powers are to determine 

the need for, maintain information regarding and procure materials, supplies, equipment, 

facilities and services necessary for disaster emergency readiness, response and recovery.

They can do all of this and more with their ability to make or request of Commonwealth or local 

agencies and officials, studies, surveys and reports as are necessary to carry out the purposes 

of this part. PEMA should use these studies, surveys, reports to prepare, for issuance by the 

Governor, executive orders, proclamations and regulations as necessary or appropriate in 

coping with disasters. Title 35 is specific, PEMA is to cooperate with the Federal Government 

and any public or private agency or entity in achieving any purpose of this part and in 

implementing programs for disaster prevention, preparation, response and recovery.

To stand firm against meeting the needs and requirements of these Emergency Response 

Requirements means PEMA cannot, in good faith, accept and coordinate assistance provided 

by Federal agencies in major disasters or emergencies in accordance with the provisions of The 

Robert T. Stafford Disaster Relief and Emergency Assistance Act (Public Law 93288, 42 D S C 

§ 5121 et seq ). or any amendment or reenactment thereof should we not include Mariner in 

Standard State Mitigation Plans. Under the planning section we learn; an effective planning 

process is essential in developing and maintaining a good plan. The mitigation planning process 

should include coordination with other State agencies, appropriate Federal agencies, interested 

groups, and be integrated to the extent possible with other ongoing State planning efforts. It 

states that PEMA’s Risk assessments should provide the factual basis for activities proposed in 
the strategy portion of the mitigation plan. Statewide risk assessments must characterize and 

analyze natural hazards and risks to provide a statewide overview. This overview will allow the 
State to compare potential losses throughout the State and to determine their priorities for 

implementing mitigation measures under the strategy, and to prioritize jurisdictions for receiving 

technical and financial support in developing more detailed local risk and vulnerability 

assessments. The risk assessment shall include the following:

(i) An overview of the type and location of all natural hazards that can affect the State, 

including information on previous occurrences of hazard events, as well as the 

probability of future hazard events, using maps where appropriate;

(ii) An overview and analysis of the State's vulnerability to the hazards described in this 

paragraph (c)(2), based on estimates provided in local risk assessments as well as the 

State risk assessment. The State shall describe vulnerability in terms of the jurisdictions 

most threatened by the identified hazards, and most vulnerable to damage and loss 

associated with hazard events. State owned or operated critical facilities located in the 

identified hazard areas shall also be addressed;



(iii) An overview and analysis of potential losses to the identified vulnerable structures, 

based on estimates provided in local risk assessments as well as the State risk 

assessment. The State shall estimate the potential dollar losses to State owned or 

operated buildings, infrastructure, and critical facilities located in the identified hazard 

areas.

PEMA’s directives are clear and unwavering. PEMA is to take other action necessary, incidental 

or appropriate for the implementation of the the SubChapter B of Title 35.The people of 

Pennsylvania including those in Delaware and Chester County concerns should have been 

reported during PEMA Director's annual visit to the General Assembly, and given notice to them 

about the political subdivisions uncertainty on the state of our preparedness or lack thereof, so 

the Commonwealth could begin to deal with the potentials of attack or disaster by Mariner East 

and its’ suitability near urban, suburban communities and the 40 or more schools impacted and 

left with inadequate safety plans as outlined by PEMA's own directives. PEMA is directed under 

Title 35 to recommend to the Governor legislation or other actions as deemed necessary in 

connection with the purposes of this project and its conduciveness and practicality for meeting 

state and federal safety standards

While this project as a whole needs to be evaluated and addressed for safety, there are areas of 

heightened concern. Above ground infrastructure needs to be looked at more closely by the 

General Assembly. Multiple pipeline safety bills have been introduced by admirable legislators, 

only to move at a snail’s pace (if moving at all. Meanwhile, the poorly crafted SB652 attempted 

to secure these stations but ignored the real work that could and should have been done to 

secure our vulnerable populations. The assembly should look into, IF, the nature and scope of 

these threats is appropriate for Pennsylvanians through the Homeland Security Act of 2002, 

TITLE II—INFORMATION ANALYSIS AND INFRASTRUCTURE PROTECTION 

Under Secretary for Information Analysis and Infrastructure Protection shall be as follows: (1) To 

access, receive, and analyze law enforcement information, intelligence information, and other 

information from agencies of the Federal Government, State and local government agencies 

(including law enforcement agencies), and private sector entities, and to integrate such 

information in order to— (A) identify and assess the nature and scope of terrorist threats to the 

homeland; (B) detect and identify threats of terrorism against the United States; and (C) 

understand such threats in light of actual and potential vulnerabilities of the homeland. (2) To 

carry out comprehensive assessments of the vulnerabilities of the key resources and critical 

infrastructure of the United States, including the performance of risk assessments to determine 

the risks posed by particular types of terrorist attacks within the United States (including an 

assessment of the probability of success of such attacks and the feasibility and potential 

efficacy of various countermeasures to such attacks).

To have new efforts in the form of legislation and emergency services for school violence is a 
great realization of how new identified threats are being handled responsibly by our state 
assemblies. Money has been awarded, technology installed and strict measures are being 
taken to essentially lock out threats that, in a lot of cases, cannot be avoided. These life saving 
measures should be being taken for HVL pipelines too. This risk being imposed involuntarily on



our 40 schools and the vulnerable children inside them was avoidable. These unreasonabh 
threats to their safety at the least, require REM A to evaluate the adequacy of current MitigatM 

plans and that requires they perform their duty and study the risks. W

Most of you, directly involved in this, have understandably seen Mariner East through the /ensi 

of Sunoco/Energy Transfer.

Hopefully, you all can look back on what inspired you to take the path you choose in life. 
Whether it be a role in emergency response, a state regulator, or as an elected/appointed 
official, and think about what that kind of responsibility means. Then look at the operator that 
holds hundreds of thousands of lives in their hands and their history (particularly with this 
project).

In the event that a senior care facility, a school, or any person/family are the victims to a 
catastrophic event, how will it permanently affect you and so many others? >4s a state, we are 
severely out of compliance right now and have been for almost fours years. The information is 
right here and you have the chance to take action and remove your selves from potential 
liability. Sovereign immunity is not applicable when you understand the risk and have not 
complied with your duties and responsibilities that would fulfil the due Constitutional Rights of 
those within a half a mile of this project. We want, not only, what is best for our children, our 
communities, and what is rightfully ours; but, for all of you as well. The Mariner East Pipeline 
Project is well on its way to making history and we are at a pivotal moment. You all have the 
opportunity to be the authors of this story and give it an end we can all be proud of.

Constitutionally, each Pennsylvanian is entitled to life, liberty, and property, with due process of 
law; nor can Pennsylvania deny, to any person within its jurisdiction the equal protections of the 
laws. The laws are clear, local and state laws are NOT being followed when it comes to our 
health, welfare, and safety. Pennsylvania's state agencies must act now.

Call to action for local officials and counties...
1) Please come together with all the municipalities and school districts directly or indirectly 

affected though our Emergency mutual aid agreement to file with the PUC for an 

immediate Emergency Injunction Against all Mariner East Pipelines in the system.

2) We are also asking that (affected municipality) as well as all municipalities and school 

districts affected by this project to come together and ask PEMA to conduct a 

segmented Risk Assessment determining the proper awareness, mitigation, and 

response so that our township, schools, and county can create a credible, adequate and 

essential emergency plan.

3) We are asking you to Please reach out to Gov Wolf, who under title 35, has the duty to 

protect the health welfare and safety of all Pennsylvanians.

Governor Wolf has the power to direct any state agency to make studies and release all 

information as it relates to Emergency Management and Land Use.

Gov Wolf and Lt Gov Mike Stack Can and Need To convene an Emergency 

Management Council that includes all State Agencies, Municipalities, School Districts,



and Counties that are affected.

Through our EMS we have the ability to File with PEMA and FEMA For grants and 

programs that will allow us to properly mitigate as it relates to this project. Which by the 

way, should have been conducted 4 yrs ago .

We are asking threatened counties, school districts, and municipalities to declare a state 

of emergency to shut down all aspects of construction and operations of the Mariner 

Pipeline system until municipalities, School districts, state agencies are in compliance 

with Title 35.

We ask the (affected municipality) to work hand and hand with PEMA, the local 

municipalities, the schools, and our county, to ensure our Safety and comply with Title 

35.


