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Preface

he terrorist attacks of September 11, 2001, and the damaging hurricane seasons of 2004 and

2005 focused attention on the nation’ s capacity to respond to emergencies and evacuate its
citizenry in asafe and timely manner. Transportation professionals are part of emergency
management teams in some urban areas, but the potential for transportation in general and transit
in particular to play a more significant role in emergency response and evacuation is far from
being realized.

This study was requested by Congress and funded by the Federal Transit Administration
(FTA) and the Transit Cooperative Research Program to explore the capacity of transit systems
serving the nation’ s 38 largest urbanized areas to accommodate the evacuation, egress, or ingress
of people from or to critical locations in times of emergency. The Transportation Research
Board (TRB), which conducted the study, formed an 11-member committee comprising
managers of transportation, transit, and emergency management agencies, as well as
representatives of academia, to respond to the congressional request." The committee was
chaired by Richard A. White, Executive Vice President and Director of Project Development at
DMJM Harris, and former General Manager and Chief Executive Officer of the Washington
Metropolitan Area Transit Authority.

To carry out its charge, the committee reviewed the literature; analyzed the emergency
response and evacuation plans of the 38 largest urbanized areas and their respective states; and
conducted five case studies representing different regions of the country, types of transit systems,
and types of emergencies. Working under the direction of the committee, SylviaHe, Ph.D.
candidate in the School of Policy, Planning and Development at the University of Southern
California, developed a statistical profile of the 38 urbanized areas, and Aaron D. Green and
Joseph M. Maltby, JD candidates in the George Mason University School of Law, conducted the
review of those areas’ emergency response and evacuation plans.

The committee al so supplemented its expertise with briefings presented at its meetings by
awide range of experts. In particular, the committee would like to thank Ben Rich, Chief of
Staff in the Office of William Pascrell, Jr., U.S. House of Representatives, and Irving Chambers,
recently retired Project Manager from the Office of Research, Demonstration and Innovation at
FTA, who provided the committee with their perspectives on the objectives and anticipated
outcomes of the study. The committee would also like to thank David Schneider, Equal
Opportunity Specialist in FTA’s Office of Civil Rights, for his presentation on an agency study
of emergency preparedness for minority, low-income, and limited-English-proficiency persons;
John Renne, Associate Director of the Transportation Center at the University of New Orleans,
and Brian Wolshon, Associate Professor in the Department of Civil and Environmental
Engineering at Louisiana State University, who briefed the committee on disaster planning for
the carless and on arelated national conference held in New Orleans in February 2007,
respectively; and John Benison, Chief of the Policy Division in the Office of Civil Rights at the
U.S. Department of Transportation (USDOT) for his remarks on evacuating the disabled in an
emergency. Special thanks go to Donald (Doc) Lumpkins, Program Specialist in the Technical

! Frank Day, Emergency Officer at the Florida Department of Transportation, and Frederick C. Goodine, Assistant
General Manager of the Department of System Safety Risk Management at the Washington Metropolitan Area
Transit Authority, also served until their respective retirements in June 2007.
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Assistance Division of the U.S. Department of Homeland Security, who briefed the committee
on the Nationwide Plan Review, Phase 2 Report; Kimberly Vésconez, Team Leader for
Emergency Transportation Operations at the Federal Highway Administration, who presented
the results of a companion USODT Report to Congress on Hurricane Evacuation Plan
Evaluation; and Katherine Siggerud, Director of Physical Infrastructure Issues at the
Government Accountability Office, who briefed the committee on that agency’ s study on
Transportation-Disadvantaged Populations: Actions Needed to Clarify Responsibilities and
Increase Preparedness for Evacuations. Finally, the committee would like to thank Greg Hull,
Director of Operations, Safety and Security at the American Public Transportation Association
(APTA), and Michael H. Setzer, Vice President of Veolia Transportation and committee
member, for their presentation on APTA’s Emergency Response and Preparedness Program; and
Joseph Kammerman, Homeland Security Coordinator for the Department of Transportation of
the District of Columbia, and Robert Y oung, Public Safety Planner at the Metropolitan
Washington Council of Governments, for their briefings on the D.C. Emergency Evacuation Plan
and development of an evacuation plan for the metropolitan Washington region. The committee
would also like to thank those individuals who helped organize and who participated in the case
study interviews. Their names are listed at the end of each of the case studies presented in
Appendix D.

This report has been reviewed in draft form by individuals chosen for their diverse
perspectives and technical expertise, in accordance with procedures approved by the National
Research Council’s (NRC) Report Review Committee. The purpose of this independent review
isto provide candid and critical comments that assist the authors and the NRC in making the
published report as sound as possible and to ensure that the report meets institutional standards
for objectivity, evidence, and responsiveness to the study charge. The content of the review
comments and draft manuscript remain confidential to protect the integrity of the deliberative
process. The committee wishes to thank the following individuals for their participation in the
review of thisreport: C. Douglas Bass, Emergency Management and Homeland Security
Department, Miami-Dade County, Florida; A. Brent Eastman, Scripps Health, San Diego,
California; Ann Flemer, Metropolitan Transportation Commission, Oakland, California; Thomas
Greufe, Forsythe Transportation, Inc., Phoenix, Arizona; Kumares C. Sinha, Purdue University,
West Lafayette, Indiana; Brian Wolshon, Louisiana State University, Baton Rouge, Louisiana;
and Michael J. Zamiska, Port Authority of Allegheny County, Pittsburgh, Pennsylvania.

Although the reviewers listed above provided many constructive comments and
suggestions, they were not asked to endorse the committee’ s conclusions or recommendations,
nor did they see the final draft of the report before itsrelease. The review of this report was
overseen by Susan Hanson, Clark University, Worcester, Massachusetts, and C. Michael Walton,
University of Texas at Austin. Appointed by the NRC, they were responsible for making certain
that an independent examination of the report was carried out in accordance with institutional
procedures and that all review comments were carefully considered. Responsibility for the final
content of this report rests entirely with the authoring committee and the institution.

Nancy P. Humphrey of TRB drafted the final report under the guidance of the committee
and the supervision of Stephen R. Godwin, Director of TRB’s Studies and Special Programs
Division. Suzanne Schneider, Associate Executive Director of TRB, managed the report review
process. Special appreciation is expressed to Rona Briere, who edited the report. Jennifer J.
Weeks, Editorial Services Specialist, formatted the prepublication edition of the report for
posting to the TRB website, under the supervision of Javy Awan, Director of Publications.
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Laura Toth assisted with meeting arrangements and communications with committee members,
and Alisa Decatur provided word processing support for preparation of the final manuscript.
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Summary

-I_ransit1 can play avitally important role in an emergency evacuation, as the terrorist attacks
of September 11, 2001, vividly demonstrated. Following the attack on the World Trade
Center during the morning rush hour, the New Y ork Metropolitan Transportation Authority and
New Jersey Transit began shuttling passengers out of Lower Manhattan and also rushed
employees, buses, and equipment to the World Trade Center site to support emergency
responders. In Washington, D.C., shutdown of the federal government following the strike on
the Pentagon clogged local roads, and Metrorail became the mode of choice for transport from
the area. In 2005, transit could have played an important role in New Orleans in advance of
Hurricane Katrina by assisting in the evacuation of an estimated 100,000 to 200,000 vulnerable
residents who lacked accessto a private vehicle. A plan for the purpose existed, but failed
utterly when few transit drivers reported to work, transit equipment proved inadequate and was
left unprotected, and communications and incident control were nonexistent. Emergency plans
that inadequately represent transit or are poorly executed risk significant loss of life, particularly
among those who are dependent on transit for evacuation out of harm’s way.

STUDY CHARGE AND SCOPE

The purpose of this study, which was requested by Congress” and funded by the Federal Transit
Administration (FTA) and the Transit Cooperative Research Program, isto evaluate the potential
role of transit systems in accommodating the evacuation, egress, and ingress of people from or to
critical locations in times of emergency. Itsfocusison transit systems serving the 38 largest
urbanized areas in the United States—a proxy for those systems serving populations larger than
1 million. Transit isdefined broadly to include bus and rail systems, paratransit and demand-
responsive transit, commuter and intercity rail, and ferries, whether publicly operated or
privately contracted. Highways and their capacity are also considered because many transit
systems provide only bus service and must share the highways with private vehiclesin an
emergency evacuation. The study is also focused on major incidents that could necessitate a
partial to full evacuation of the central business district or other large portion of an urban area.

M eeting the surge requirements and coordination demands of such incidentsis likely to strain the
capacity of any single jurisdiction or transit agency and exceed local resources. (See Figure S-1
for examples of incidents of this scale.)

! The terms transit, public transit, mass transit, and public transportation are frequently used interchangeably. This
study uses the term transit, which is broadly defined asindicated in the text.

2 The study request originated with Congressman William Pascrell, Jr., who represents Northern New Jersey, and
was included in the most recent reauthorization of surface transportation legislation—the 2005 Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users.



Soecial Report 294: The Role of Transit in Emergency Evacuation

Incident Scale and Preparedness

Public Coordinatinn Trmnlnvine
Preparedness State and Feder:
Classifications NATIONAL™>
STATE >
REGIONAL >
LOCAL >
® Minor Traffic ® Train Derailment ® Train Crashes  ® Port/Airport  ® Terrorist
Incidents ® Major Bus/Rail ~ ® Airplane Crashes Incidents Attack/WMD
¢ Traffic Crashes Transit Accidents ® Hazmat Incidents ® Large Building ® Floods, blizzards
EXAMPLES : : i . . . .
® Minor Load Spills ® Major Truck ® Multi-vehicle Fire or ® Transportation
® Vehicle Fires Accidents Accidents Explosion Infrastructure
® Minor Train/Bus ® Multi-vehicle ® Tunnel Fires ® Industrial Collapses
Accidents Crashes ® Major Casualties Incidents ® Extended
® Accidents with ® Hazmat Spills and Fatalities ® Major Tunnel Power/Water
Injuries ® Some Casualties ® Tornadoes or Bridge Outage
and Fatalities Closure ® | arge Riots
EXPECTED ° .
EVENT Mass Casualties
DURATION 0-2 HOURS 2-24 HOURS DAYS DAYS WEEKS

FIGURE S-1 Scale of emergency incident and appropriate level of response.
(Graphic used with permission of the Maryland Department of Transportation.)

PLANNING FOR MAJOR DISASTERSAND EVACUATION

Each year the Federal Emergency Management Agency (FEMA) reports on the number of major,
presidentially declared disasters—between 45 and 75 annually in recent years—both natural and
human caused, that exceed local capacity, require state and federal assistance, and may involve
an evacuation. The disasters that have had the greatest impact on emergency management and
policy—the terrorist attacks of September 11, 2001; Hurricanes Katrina and Ritain 2005 and
Andrew in 1992; and the 1989 L oma Prieta earthquake—are |ow-probability but high-impact
events as regards their devastation. Historical data show that severe storms are the most
prevalent disasters, but there is considerable variation among the hazards facing different U.S.
regions (e.g., hurricanes along the Gulf and Atlantic Coasts, flooding in the Midwest,
earthquakes in California and elsewhere). Certain hazards, such astropical storms, provide
advance notice and recur with some regularity, while others, such as earthquakes and terrorist
events, strike without warning. Communities can plan for the former—the Gulf Coast states are
agood example, with their designated evacuation routes and shelter systems—but planning for
the latter is difficult. The general unpredictability of many hazards, combined with uncertainty
about the precise location of an incident and the extent of itsimpact, leads emergency managers
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to take an all-hazards approach to emergency planning, scalable to the type and magnitude of a
particular disaster.

Loca governments have primary responsibility for responding to an emergency incident
and, if necessary, ordering an evacuation. If anincident overwhelmslocal capability, mutual-aid
agreements with neighboring jurisdictions can be invoked, and in a maor event or when special
equipment is needed (e.g., U.S. Coast Guard vessels, helicopters), state and federal assistance
may be requested. Federal law requiresthat local emergency planning officials develop
emergency plans that include provisions for evacuation and mass departure routes and, since
2006, for assisting populations with special needs, primarily persons with disabilities. Following
the confusion that marked the response to Hurricane Katrina, the U.S. Department of Homeland
Security (DHS) designated FEMA as having primary responsibility for providing guidance and
technical assistance to state, local, and tribal governments on the development of catastrophic
mass evacuation plans, and DHS grant funds may now be used for this purpose.

WHAT FACTORSAFFECT TRANSIT'SROLE IN EMERGENCY EVACUATIONS?

Emergency response and evacuation plans generally comprise four major elements—mitigation,
preparedness, response, and recovery—and transit has arole to play in each of these areas (see
Box S-1). Typically, transportation and transit agencies play a supporting role in an emergency
incident. Local emergency managers have the primary responsibility for managing and
coordinating the response to an incident. Police, fire, and emergency medical services—the first
responders—generally take the lead in any necessary evacuation.

The extent to which transit can be a successful partner in an evacuation depends first on
whether a good local emergency response and evacuation planisin place. Asshownin
Figure S-2, the major factors affecting alocal area s ability to plan for and respond to an
emergency include the type of incident (advance-notice or no-notice); the characteristics of the
urban area (e.g., population size and density, socioeconomic characteristics); geographic
considerations, in particular any constraints, such as limited access to a mainland location;
institutional and political characteristics (e.g., the number of jurisdictions that must coordinate in
an emergency); behavioral characteristics (e.g., the willingness of citizens to heed evacuation
orders); and available resources. The participation of transit in an emergency evacuation
depends on whether transit agencies are well incorporated into local emergency operational
plans, have good working relationships with key local emergency responders and other
governmental units, and are well coordinated among themselves and with neighboring transit
service providers. The extent of transit involvement also depends on the size and scale of area
transit services; the potential demand for those services, and the available supply of transit
equipment and personnel at the time of the incident, which could involve the coordinated
response of several transit agencies (Figure S-2).

HOW WELL ISTRANSIT INCORPORATED INTO LOCAL EMERGENCY
EVACUATION PLANS?

To address the question of the extent to which transit is incorporated into local emergency
evacuation plans, aswell as the other parts of its charge, the committee conducted aliterature
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review; performed a summary assessment of publicly available, on-line emergency response and
evacuation plans for the largest urbanized areas; and carried out five in-depth case studies.

Finding: The majority of the emergency operations plans for large urbanized
areas are only partially sufficient in describing in specific and measurable
terms how a major evacuation could be conducted successfully, and few focus
on therole of transit.

Following Hurricanes Katrina and Rita, DHS and the U.S. Department of Transportation
(USDOQOT) conducted two comprehensive, peer-reviewed national assessments of emergency
preparedness. DHS found that the majority (85 percent) of the emergency operations plans of
the 75 largest urbanized areas it reviewed were only partially sufficient to manage a catastrophic

BOX S-1

Major Elements of Emergency Response and Evacuation Plans
and Potential Roles of Transit

Emergency plans comprise four major elements:

e Mitigation: development of measures to reduce the likelihood of damage in the
event of a hazard or to lessen itsimpacts.

e Preparedness. development of emergency plans and detailed operations plans
that provide for a decision-making structure, key agency representation with well-specified
roles, communications systems, training and frequent emergency drills, and plan
maintenance and revisions.

e Response: mobilization of first responders, provision of emergency support
services at the disaster site, and ordering and carrying out of an evacuation if necessary.

e Recovery: reestablishment of normal operations and return of evacueesto
affected areas.

Transit agencies should be part of all four planning elements. Transit has aroleto play
in mitigation by protecting its own assets (e.g., moving vehicles to higher ground during
severe flooding incidents) and establishing redundant communications systems to help ensure
continuity of service. Transit agencies should be part of preparedness plans and represented
in the emergency command structure. They can also play avita role during the response
phase, in both helping to evacuate those without access to a private vehicle and bringing
emergency responders and equipment to the incident site. Finally, they can beinvolved in
the recovery phase, reestablishing normal transit operations and bringing evacuees back to
the area, if needed.

3 Site visits were conducted in the Chicago, Houston, Los Angeles-Long Beach-Santa Ana, New Y ork—Newark,
and Tampa-St. Petersburg urbanized areas. These sites were selected to represent locations with a high percentage
of vulnerable, potentially transit-dependent populations; different regions of the country and types of transit systems;
and different local hazards and jurisdictional issues.
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Factors affecting response:
® Type of incident
(advance- or no-notice)
® Characteristics of urban area
® Geographic considerations
® Institutional and political characteristics
® Behavioral characteristics
® Available resources

A\ 4 A 4

o Preparedness/
Mitigation emergency response
and evacuation plans

Response Recovery

A 4

A

* Mayor and governors

¢ Emergency management P »  Transit agencies
agencies <

¢ Law enforcement officials y'y

® Departments of transportation
® School districts

® Other local governments

® Private sector

v

Demand for Available supply
service/demographic of personnel and
characteristics of the equipment

population

FIGURE S-2 Factors affecting local emer gency response capacity.

event. The report noted significant weaknesses in evacuation planning. Only afraction of plans
estimated the time required to evacuate those located in different risk zones or incorporated all
available modes of transportation; just 8 and 7 percent of plans, respectively, were rated
“sufficient” on these two measures. The USDOT study, focused specifically on evacuation plans
in the Gulf Coast region, painted a more optimistic picture, perhaps reflecting the recurring
hazard—tropical storms—facing that region and recent evacuation experience. USDOT rated
state and local emergency plansin the Gulf Coast region “effective” for highway evacuations,
and most urban area plans included transit and designated pickup points for carless evacuees.
The plan assessment conducted for this study, which was focused specifically on the role of
transit in emergency evacuation, found that 11 of the 16 urbanized areas for which emergency
evacuation plans were available on line mentioned transit, but few provided details about itsrole.
Therefore, the committee was unabl e to assess reliably from this review the extent to which
transit isincluded in the emergency evacuation plans of the 38 urbanized areas that are the
subject of this study.
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Recommendation 1: Local emergency manager s should focus greater
attention on evacuation planning as an important element of overall

emer gency planning, and should both determine and incor porate arole for
transit and other public transportation providersin meeting evacuation
needs.

Ensuring that transit isincluded in evacuation plans is the mutual responsibility of
emergency managers and transportation and transit agencies.

Finding: Even among localities with evacuation plans, few have provided for a
major disaster that could involve multiple jurisdictions or multiple statesin a
region and necessitate the evacuation of a large fraction of the population.

Even in urban areas with comprehensive local emergency response plans, regional
evacuation plans are works in progress at best, reflecting the complexity of planning for large-
scale emergencies that cross many jurisdictional and agency boundaries, as well asthe
guestionable feasibility of evacuating major portions of large, highly developed, congested urban
areas. The latter point was amply demonstrated during Hurricane Rita, when between 1.5 and
2.5 million Houstonians took to the road in an attempt to evacuate Harris County with
predictabl e results—massive traffic jams and vehicles that ran out of fuel or broke down for a
period of 24 hours or more. Indeed, in many urban areas, severe congestion at peak periods lasts
for several hours each morning and evening, straining the system even under normal conditions.

Emergency managers recognize that a piecemeal approach of highly localized plans for
different emergenciesis unlikely to provide for a scalable response should a major disaster
occur. Leadershipislacking at the regional level to conduct the requisite planning, however,
because no one “owns’ the problem. Many transit agencies are regional authorities providing
service across jurisdictions, and thus have aregional perspective, but their primary mission is not
emergency planning or evacuation. Local governments are attempting to fill the gap, but a clear
decision-making framework for doing so is lacking, guidance on how to proceed is limited, and
fundsto defray the costs are insufficient. Thus even when regional initiatives exist, they often
lack structure, plans are incomplete, and progressis slow.

Recommendation 2a: The Department of Homeland Security and the
Federal Emergency Management Agency, in conjunction with the U.S.
Department of Transportation, should provide guidance to state and local
governments on regional evacuation planning, including the role of transit
and other public transportation providers. Statesshould takethelead in
ensuring the development of such plans, coordinating with appropriate
regional entities.

In January 2008, DHS finalized new guidance, including a special mass evacuation
annex, as part of the National Response Framework, an update of its guide for all levels of
government and the private sector on the conduct of all-hazards incident response. In addition,
FEMA released an updated Comprehensive Preparedness Guide (CPG 101) for public comment
that provides guidance to state, local, and tribal governments on the preparation of emergency
operations plans. Both documentsfall short, however, in providing sufficient detail on the
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development of mass evacuation plans, such asfailing to include atemplate for aregiona plan
and the key agencies that should be involved. Greater clarity on the roles and responsibilities of
those within DHS who work with state and local governmentsis also needed.

State governments are in the best position to ensure the development of regional plans,
working through appropriate regiona entities such as metropolitan planning organizations
(MPOs) and FEMA regional offices. In Florida, for example, the state is working with MPOs to
develop an all-hazards, statewide emergency evacuation plan that would link individual county
plans. States should also coordinate emergency evacuation plans with neighboring states
through state-to-state mutual-aid emergency management assistance compacts (EMACS) that
have been in place since 1993, following Hurricane Andrew.

Recommendation 2b: Federal funding should be provided for the
development of regional evacuation plansthat includetransit and other
public transportation providers. Grant recipients should berequired to
report on their progress and meet milestones and timetables.

DHS has created a new Regional Catastrophic Preparedness Grant Program, funded at
$69 million over two years, to support regional all-hazards planning for catastrophic events.
Grant recipients must contribute 25 percent of the cost, either in cash or in kind, and set
milestones, including starting and completion dates for projects. Some of the nation’s largest
urban areas are eligible for funding. Such funding should continue to be made available,
expanded to include all urbanized areas with populations of more than 1 million, and directed
toward regional evacuation planning.* DHS should track the performance of the first round of
grant recipients, report on their progress in meeting milestones and timetables, and develop a
compendium of promising regional evacuation strategies that can be shared with other urbanized
areas.

HOW CAN TRANSIT BE BETTER INCORPORATED INTO EMERGENCY
EVACUATION PLANS?

Finding: Inthose areaswheretransit isa full partner inlocal emergency
evacuation plans, transit agencies have been involved in the devel opment of
such plans and are part of the designated emergency command structure.

The case studies conducted by the committee revealed that those transit agencies most
involved in emergency evacuation are an integral part of local emergency evacuation plans and
the decision-making structure in an emergency. For example, the Chicago Transit Authority,
Metra (commuter rail), and Amtrak are identified as key support agencies in the central business
district (CBD) evacuation plan for the City of Chicago. Each agency hasits own detailed
emergency evacuation plan, but those plans are consistent with the graduated emergency
activation levels of the broader CBD plan—ranging from a minor incident that can be handled
locally, to amajor evacuation that requires extensive support and resources from outside

* Other DHS grants (e.g., Urban Area Security Initiative grants) can be used for regional evacuation planning, but
they have tended to be focused on other priorities (e.g., counterterrorism) and used for other purposes (e.g.,
equipment purchases).
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agencies. Transit agencies also coordinate closely with the Chicago Office of Emergency
Management and Communications. In New Y ork, with its heavy reliance on transit, New Y ork
City Transit (NYCT) iswell integrated into the areawide evacuation plan developed by the NYC
Office of Emergency Management. For example, hurricanes represent one of the major threats
to the New Y ork metropolitan area. NY CT has devel oped detailed operating plans for the
evacuation of residents in vulnerable storm surge areas for hurricanes of different intensities on
the basis of geographically based population estimates provided by the NY C Office of
Emergency Management.

Another requirement for the successful integration of transit into emergency evacuation
plansis providing for transit agencies to be part of the command structure at emergency
operations centers (EOCs) when the latter are activated in an emergency incident. All of the
sites visited by the committee meet this requirement. Finally, in those locations where transit has
the most active role in evacuation planning, transit agencies typically have along history of close
working relationships with key local emergency responders.

Recommendation 3: Transit agencies should participate with emer gency
management agencies and departments of transportation when evacuation
plans are developed, and should be full partnersin the command structure
established to handle emer gency response and evacuation.

Box S-2 details the planning requirements for fully incorporating transit into emergency
evacuation plans; none of the sites visited by the committee meet all these requirements. To the
extent that transit agencies are recognized as full partnersin emergency evacuation plans, they
will have to shoulder new responsibilities and costs (e.g., training of personnel in emergency
response, development of interoperable communications systems), and should therefore be
eligible for cost reimbursement along with other first responders. Transit agency personnel
should be considered essential personnel, along with representatives of police, fire, and
emergency medical services, when asked to assume amajor role in an emergency evacuation.

WHAT ROLES CAN TRANSIT PLAY IN AN EMERGENCY EVACUATION?

Finding: Transit can play multiple roles in an emergency evacuation, but these
roles depend on the nature of the incident and its location in a region; the
availability of transit operators and equipment at the time of the incident; and
the extent of damage, if any, to transit equipment and facilities.

The case studies conducted by the committee illustrate the breadth of roles that transit can
play in an emergency evacuation—the primary focus of this study. For example, transit can play
acritical role in evacuating those who lack access to a private vehicle, transporting them either to
area shelters or to other destinations outside the affected area. Indeed, transit is often the only
means of evacuation for vulnerable, carless populations, many of whom may need assistance
(see the discussion of thisissue below). Transit operators can also transport emergency
personnel and equipment to an incident site. After the emergency has passed, transit providers
can return carless evacuees to their original destinations, help supply real-time information on
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BOX S-2

Planning Requirementsfor Enhancing the Role of Transit
in Emergency Evacuation

Mitigation

e Provide for the protection of vulnerable transit equipment and assets in the event
of an emergency incident.

e Provide for redundant transit communications systems.

e Provide for continuity of transit operations.

Preparedness

e Develop transit emergency evacuation plans consistent with areawide plans.

e |dentify populations likely to depend on transit in an emergency evacuation, and
work with area planners to model and estimate the maximum number that could be served.

e Inventory available transit equipment to determine its capacity for meeting the
surge demands of an emergency evacuation.

e Enter into reciprocal mutual-aid agreements with neighboring transit agencies to
help meet capacity shortfals, including indemnification and funding agreements.

e Consider the potential for school buses and drivers to meet evacuation transport
requirements.

e Develop aplan for evacuating special-needs populations (see the text for details).
¢ Designate assembly points where those special-needs populations who are
ambulatory can accesstransit. Make maps or other information available well in advance of

an incident.

e Consider the destinations of those who will be transported by transit, whether to
public shelters or to assembly points outside the affected areafor further pickup and transport
to final destinations.

e Consider standby emergency service contracts (including those with the private
sector) to fill remaining transit service gaps and help provide for refueling of vehicles
operating away from transit agency facilities.

¢ Includetransit agencies and school districts and private school bus transportation
providersin area tabletop exercises and drills for emergency evacuation plans.

Response

e Ensurethat transit agencies are represented in the chain of command at
emergency operations centers when the latter are activated.

e Ensure that school districts are represented in the chain of command at emergency
operations centers when the latter are activated.

(continued)
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BOX S-2 (continued)

¢ Provide for real-time communication with transit operators and emergency
managers, as well as the public, both in advance of and during an emergency incident.

e Provide for evacuation of families of transit driversto ensure the drivers
availability to transport othersin an emergency.

e Negotiate similar provisions for contracted transit services.

e Establish aprotocol for suspending service in an emergency to protect transit
operators and equipment.

e Coordinate with state and local departments of transportation to provide dedicated
lanes to handle return bus trips in an emergency evacuation.

e Usetrangit to bring emergency responders and equipment to the incident site.

e Consider transit agency employees, who are being asked to play amajor role in an
emergency evacuation, as essential personnel, along with personnel who provide police, fire,
and emergency medical services.

Recovery

e Coordinate with emergency managers and other transit providers to return carless
evacuees to their original destinationsif possible.

e Usetransit operators and equipment as “eyes and ears’ to provide real-time
damage assessments.

e Restart normal transit operation as soon as possible following an emergency,
particularly if transport by private vehiclesis limited.

the extent of any damage, and resume normal service as quickly as possible to provide transport
for arearesidents.

Finding: Emergency managers, elected officials, and the general public should
berealistic in their expectations regarding the role transit can play in an
emergency evacuation, particularly for a no-notice incident that occurs during
a peak service period.

In an evacuation, the vast majority of residents will leave by private vehicle. Providing
transit service for the carless or those who do not choose to use their vehicles will require
considerable advance planning and coordination with local emergency managers. Meeting these
surge requirements will also depend on the availability of transit drivers and the readiness of
equipment, especially problematic at off-peak times; prearranged provisions for continuity of
contracted transit services; and mutual-aid agreements with other providersto fill service gaps.
Even in normal conditions, many urban areas experience severe congestion at peak periods that
lasts for several hours each morning and evening during the work week. Were a major no-notice
emergency to occur at these times, the capacity of the transportation system, including transit,
would be severely taxed. Finally, the capacity of transit to assist in an emergency evacuation
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depends on the integrity of the system itself during an incident and the safety of employees and
equipment, any of which, if compromised, may necessitate curtailing service. Good planning
can eliminate some, but not all, of these limitations.

Recommendation 4. Toensurethat transit isused to its maximum
potential in an emer gency evacuation, the emer gency oper ations center s of
transit agencies should be linked with those of emer gency management
agencies. Transit should have the capability for real-time interoperable
communications (both voice and data), be part of the decision-making team
for emergency oper ations, develop effective ways of communicating with
transit passenger s both in advance of and during an emer gency, and
participatein annual exercises and drillsthat involve multiple agencies and
jurisdictions.

Some urban areas have transportation management centers (e.g., Transtar in Houston,
TRANSCOM in New Y ork) that play an important role in managing daily traffic and incidents.
These centers are a valuable resource in an emergency and should be linked with EOCsiif they
are not already.

Finding: Transit has a unique role to play in evacuating the carless and people with
special needs (e.g., the disabled, the elderly, special-needs populations with pets) during
an emergency. However, these groups are inadequately addressed in most local
emergency evacuation plans.

Both the DHS and USDOT studies previously discussed identified alack of adequate
planning for the evacuation of special-needs populations as a critical shortcoming of emergency
operations plans—a finding echoed in numerous other reports, as well as the plan assessment
conducted for this study. The definition of special needsitself is problematic, reflecting the
diversity of different population groups. Some locations, such as Florida, define specia-needs
populations as those requiring medical assistance; others use the term more broadly to refer to all
those who lack access to a private vehicle. Special-needs populations may also differ in the
types of transit service they require in an emergency evacuation. Ambulatory but carless low-
income populations can use fixed-route transit service, whereas the elderly, disabled, or
medically homebound are likely to require the use of sparsely available paratransit service with
accessible equipment and trained operators. Finally, many of these groups may be widely
disbursed across an urbanized area, further straining limited transit resources. Among the main
problems involved in assisting special-needs populations are (a) identification of their
geographic locations and transit needs, and the currency of that information; (b) perceived
privacy issues associated with obtaining the information; (c) the availability of adequate
equipment to meet special transportation needs at the time of an incident; and (d) the potential
for conflicts and shortfalls in service because institutions serving special-needs populations (e.g.,
nursing homes) frequently contract with the same providers responsible for handling the
homebound in an emergency evacuation.
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Recommendation 5: Evacuation of the carless and those with special needs
must be an integral part of evacuation planning, operations, and funding.
A public information campaign and sheltering strategy specifically

tar geting these populations should be developed.

The Tampa urbanized area, one of the committee’ s case study sites, is notable for its use
of transit in the evacuation of special-needs populations and could serve as amodel for other
areas. Transit service providers, aswell as school bus operators, have focused their resources
primarily on transporting special-needs populations in an evacuation. The State of Florida
requires that county emergency managers establish voluntary special registries to help identify
the medically impaired who need evacuation assistance, and that they provide special-needs
shelters. Shelter staffing and medical management are the responsibility of county health
departments, whose services are reimbursed by the state health department. There have been
extensive outreach efforts to inform special-needs populations, as well as the homeless and the
disadvantaged, about transportation and shelter resources in an emergency evacuation (e.g.,
annua multilingual hurricane guides, utility bill flyers, door-to-door contact).

Larger urbanized areas, where it is difficult to identify and maintain current information
on special-needs popul ations, have adopted different approaches. In New Y ork, for example,
emergency managers encourage special-needs populations to arrange for their own transport in
an emergency or to call the citywide 311 number in the event of a major incident, when alast-
resort homebound evacuation plan will go into effect. The City of Los Angelesis attempting to
create a database using information from social service agencies that serve special-needs
populations, but the project is moving slowly because there is no funding to support dedicated,
full-time staff to carry it out. Recognizing the limits of paratransit services, emergency managers
in Chicago have encouraged complementary self-help measures, including an innovative
program involving building managersin the CBD to identify disabled workers and plan for how
they would be evacuated in an emergency.

HOW CAN THE POTENTIAL ROLE OF TRANSIT IN EMERGENCY EVACUATION
BE ENHANCED?

Finding: The capacity and resilience of transit and highway systems as they affect
evacuation capability in an emergency incident are poorly addressed in current funding
programs.

Both the capacity and the resilience of transit and highway infrastructure affect how
successfully transit can be used in an emergency evacuation. For example, commuter rail transit
can provide rapid transport for large numbers of transit-dependent evacuees; in many urban
areas, however, it shares the track with freight and passenger railroads (e.g., Amtrak), which may
limit evacuation capacity. NY CT was recently forced to suspend rail operations when drainage
systems were flooded after an intense rainstorm. Although no evacuation was planned, this
incident illustrates the vulnerability of an older transit system. At the same time, the redundancy
provided by New Y ork’s extensive transit network enabled it to play an important role in the
evacuation of Lower Manhattan following the attacks of September 11, 2001. Even in newer
areas, such as Houston, with alarge bus transit system, capacity constraints can hamper
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evacuation. Thisisaparticular problem when an evacuation extends to involve suburban and
exurban areas, asit did during Hurricane Rita; where highway networks are less well devel oped;
and where intelligent transportation systems (ITS) technologies for managing traffic flows are
lacking.

Recommendation 6: In thereauthorization of the Safe, Accountable,
Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU), Congress should authorizethe Federal Transit
Administration and the Federal Highway Administration to make eligible
and to fund evacuation-related capacity-enhancement projects aimed at
adding redundancy to critical transit and highway infrastructure,
respectively, and increase funding for intelligent transportation systems
(ITS) technologiesthat can enhance network resiliencein an emergency.
State funds should also be directed to these pur poses.

“Bricks and mortar” capacity enhancements might include not only adding redundancy to
both transit and highway systems, but also removing critical traffic bottlenecks on major
evacuation routes. Such projects are sometimes controversial, and must compete with other
budgetary priorities for funding. They stand a greater chance of being funded when they meet
multiple objectives (e.g., improve safety and reduce congestion, as well as serve evacuation
needs). Operational measures, such asinvestmentsin ITS (e.g., cameras, interactive signs),
traffic control measures (e.g., contraflow to expedite traffic in an evacuation), and interoperable
communications systems to improve situational awareness, can help increase the efficiency and
enhance the resilience of existing transit and highway networks in an emergency and should also
be funded. Finally, agreat dea can be accomplished through mutual-aid agreements designed to
maximize existing resources. For example, emergency managersin Chicago, amajor rail hub,
are working with afreight rail carrier group organized to alleviate rail congestion. In the event
of an emergency, this group could help clear the tracks for commuter rail through use of the alert
system now used to communicate with freight carriers when congestion is heavy. Other
examples include mutual -aid agreements among transit providers, particularly in neighboring
jurisdictions. These agreements are illustrated by Houston’ s arrangement to assist in the
evacuation of the residents of nearby Galveston and by Tampa’s coordination with local school
districts to evacuate the carless and special-needs populations. Both of these arrangements can
help stretch existing resources during periods of surge demand in an emergency evacuation.

RESEARCH NEEDS

Research is needed to support many of the committee’ s recommendations. Network simulation
models have been developed and are used by MPOs in some urban areas to model evacuation
times and road capacity. Such models should be extended to include transit busesin traffic
projections and developed for use in more urban areas. Research is also needed to enhance
understanding of the spatial dimensions of the demand for and supply of transit servicesin an
evacuation. Projects could include effective ways to identify general and specia-needs
populations who are likely to use transit in an emergency evacuation, optimum methods for
communicating with these groups both before and during an event, methods for assessing the



14 Foecial Report 294: The Role of Transit in Emergency Evacuation

availability and inventorying the allocation of transit equipment and drivers, and waysto tap the
private sector (e.g., rental car and private bus fleets) to assist in evacuation efforts. The conduct

of this research, together with implementation of the committee’ s recommendations, should go a
long way toward ensuring that transit can play a more central role in an emergency evacuation.
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I ntroduction

mergency response and evacuation planning took on new urgency following the terrorist
tacks of September 11, 2001, and, more recently, Hurricanes Katrinaand Rita. This study

had its originsin the critical role played by transit* in helping to evacuate some 1.2 million
workers and residents of Lower Manhattan following the September 11 attack on the World
Trade Center during the morning rush hour. The New Y ork Metropolitan Transportation
Authority and New Jersey Transit began shuttling passengers out of the affected area and also
rushed employees, buses, and equipment to the World Trade Center site to support emergency
responders. In Washington, D.C., shutdown of the federal government following the strike on
the Pentagon clogged the road network. Metrorail became the mode of choice for transport from
the area, evacuating several hundred thousand people from Washington and Northern Virginia
within afew hours. Even so, immediately after the Pentagon strike, police and senior local and
federal public officials gave Metro conflicting orders. One senior official demanded that the
system be shut down out of fear of further terrorism, while others wanted to requisition transit
cars to move emergency equipment.

New Orleans had an emergency plan to rely on transit for the 100,000 to 200,000 New
Orleans residents estimated to be without means of private transportation, but the plan failed
utterly during Hurricane Katrina because few drivers reported to work; equipment was
inadequate; and, perhaps most important, communications and incident command were
nonexistent. In Houston, METRO played an important role in helping to evacuate the transit-
dependent and assisting motorists in advance of Hurricane Rita, but the arrangements were ad
hoc, and the overall evacuation left thousands of motorists stranded on the highways.

STUDY CHARGE, SCOPE, AND AUDIENCE

The purpose of this study isto examine how the potentialy critical role of transit can best be
fulfilled in an emergency evacuation. The study request originated with Congressman William
Pascrell, Jr., who represents northern New Jersey, and was included in the most recent
reauthorization of surface transportation legislation—the 2005 Safe, Accountable, Flexible,
Efficient Transportation Equity Act: A Legacy for Users (see Appendix A).> Having witnessed
the critical role of transit in the events of September 11, Congressman Pascrell noted that
redundancy among transportation modes is important in an emergency, but that transit is
frequently overlooked in emergency planning. Hence, the charge to the committee that
conducted this study was to:

! Transit, public transit, mass transit, and public transportation are frequently used interchangeably. This study uses
the term “transit,” which is broadly defined as indicated in the text.

2 |nitially, Congressman Pascrell sought to have security added to the Federal Transit Administration’s New Starts
program as a selection criterion. This program helps pay for designing and constructing rail, bus, and trolley
projects through federal grants that cannot exceed 80 percent of the estimated net cost of aproject. Congressman
Pascrell’ s proposal failed to garner sufficient votes—thus his decision to recommend a study.

15
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...evaluate the role that the public transportation systems serving the 38 largest
urbanized areas in the United States could play in the nation’ s security,
and...assess the ability of such systems to accommodate the evacuation, egress,
and ingress of peopleto or from critical locations in times of emergency.

For the purposes of this study, transit is defined broadly to include bus and rail systems,
paratransit and demand-responsive transit, commuter rail, and ferries, whether publicly operated
or privately contracted.® Highways and their capacity are also considered because many transit
systems provide only bus service and must share the highways with private vehicles during an
emergency evacuation. Given the resources made available for the study, it islimited to those
transit properties serving the 38 largest urbanized areas (UAs)” in the United States—a proxy for
those systems serving populations larger than 1 million. The rationale isthat many of these areas
are vulnerable to major emergencies that could require an evacuation, so they are more likely
than smaller UAs to have emergency response and evacuation plansin place. Moreover, many
of these areas have sizable transit systems, or even multiple systems, and hence the capacity for
transit to play amajor role in the event of an emergency evacuation. Therefore, the largest UAs
arelikely to yield good examples of best practice for other areas.

In light of its charge, the committee focused this study primarily on the role of transit in
evacuation, in the transport of emergency personnel and equipment to an emergency site, and in
recovery. Several other issues are important to successful emergency response and evacuation,
such as sheltering issues (where to take evacuees who use transit) and interfaces with local
enforcement officials (to provide security at assembly points and drop-off locations). These
issues are noted in the report, but they are not studied in any depth because the committee
believes they are tangential to its primary charge.

The study is also focused on major incidents that could necessitate a significant
evacuation from the central business district or other location in a UA, and in which meeting the
associated surge demands and coordination requirementsis likely to strain the capacity of a
singlejurisdiction or transit agency (see Figure 1-1). Emergency responders and the general
public are familiar with localized incidents, which are relatively contained, can be handled in a
matter of hours, and typically do not involve an evacuation. An examination of larger incidents
ismore likely to illuminate the command structure, communications systems, and coordination
capabilities necessary for transit and other agencies to operate as successful partnersin an
emergency evacuation.

The primary audiences for this report are congressional staff and the Federal Transit
Administration sponsors, as well as transit operators, emergency managers, and state and local
departments of transportation. The report identifies critical success factors and necessary steps
for achieving an expanded role for transit in emergency evacuation. It also suggests the limitsto
using transit, particularly if the transit system itself is compromised in an emergency.

3 Transit here does not include services provided by private operators, such as intercity bus, taxi, and shuttle
services, although the committee recognizes that they may also play an important role in emergency evacuation.

* For Census 2000, the U.S. Census Bureau classified as "urban” all territory, population, and housing units located
within an urbanized area (UA) or an urban cluster (UC). According to the Census Bureau, UA and UC boundaries
encompass densely settled territory, which consists of (a) core census block groups or blocks that have a population
density of at least 1,000 people per square mile and (b) surrounding census blocks that have an overall density of at
least 500 people per square mile.
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FIGURE 1-1 Scale of emergency incident and appropriate level of response.
(Graphic used with permission of the Maryland Department of Transportation.)

STUDY APPROACH
Conceptual Framework

Figure 1-2 depicts the conceptual framework for the study, which is organized around the four
major elements of effective emergency planning—mitigation, preparedness, response, and
recovery. Thefigure liststhe mgjor factors affecting an area’ s ability to respond to an
emergency: the type of event—advance-notice (e.g., hurricane) or no-notice (e.g., terrorist
incident, earthquake); the characteristics of the urban area (e.g., population size, density,
socioeconomic characteristics); geographic characteristics, in particular any constraints, such as
limited access to a mainland location; political characteristics (e.g., the number of jurisdictions
that must coordinate in an emergency); behavioral characteristics (e.g., the willingness of
citizens to heed evacuation orders); and available resources. The figure also notes the factors
that affect transit’s likely response in an emergency: the potential demand for transit services,
which in turn depends largely on the socioeconomic characteristics of the population (i.e., the
extent of transit dependence), and the available supply of transit personnel and equipment, which
could involve the coordinated response of several transit properties. Finally, the figure shows
that transit providers must coordinate closely with arange of other governmental units, and in
some cases the private sector, in an emergency evacuation.
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Factors affecting response:
® Type of incident
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® Available resources
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FIGURE 1-2 Factorsaffecting local emergency response capacity.

Study Tasks

The above conceptual framework helped shape the committee’ s approach to the three tasks
included in its charge: a) review of the existing literature, b) analysis of the state and regional
emergency response and evacuation plans of the 38 largest UAs, and c) the conduct of case
studies. Each task isdiscussed in turn below.

The study began with a literature review to determine what could be learned from
previous studies about the role of transit in emergency evacuation. The committee sought
evidence from a broad range of situations—from such advance-notice incidents as hurricane
evacuations and transport of crowds for major planned tourist events (e.g., use of transit in
Fourth of July celebrations) to such no-notice emergencies as the terrorist attacks of September
11, 2001. Thereview included the perspectives of both the populations served by transit (e.g.,
commuters, the carless) and the capacity of the transit and highway systems to handle an
emergency evacuation. While casting a broad net, however, the committee could find few
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studies focused specifically on the role of transit in emergency evacuation. This report
summarizes the available evidence, which is used to identify key factors that appear to be critical
to the successful use of transit in an emergency evacuation.

The second study task was to identify and assess the existing emergency response and
evacuation plans of the UAs that are the primary focus of this study. Initialy, the committee had
hoped to draw on the congressionally mandated emergency plan reviews of the 75 largest UAs
and all states (DHS 2006) conducted by the U.S. Department of Homeland Security (DHS), but
confidentiality issues prevented DHS from sharing that information in other than summary form.
The committee drew on other relevant work, but there were many gaps to fill.> To that end, the
committee initiated its own plan assessment by developing a profile for each of the UAs, with
indicators of many of the factors outlined in Figure 1-2 that affect response capability. Available
plans were then accessed for each of the non—case study UAs and their respective states, and a
summary spreadsheet of responses to key questions about the role of transit (or lack thereof) in
emergency evacuation plans was prepared. For budgetary reasons, this review was limited to
documents in the public domain that are generally available online. The committee made a
limited number of follow-up callsto those UAs for which plans could not readily be located, but
security-sensitive plans and those in the process of being updated were not included. Hence, the
committee’ s assessment provides only a partial picture of the evacuation readiness of these UAs
and their inclusion of transit in emergency evacuation plans.

The committee’' s final task was to conduct five in-depth case studies as a complement to
its more summary plan assessment. The committee drew on the conceptual framework depicted
in Figure 1-2 in selecting the case study sites. At a minimum, the committee was interested in
selecting areas that have different types of transit systems (e.g., rail, bus), face different types of
emergencies (e.g., hurricanes, terrorist events, earthquakes), are located in different regions of
the country, have a high percentage of special-needs populations (e.g., the carless, the disabled,
others needing special assistance in an evacuation), and would experience different jurisdictional
issuesin an evacuation (e.g., coordination of multiple transit providers, multiple jurisdictions,
multiple states). In addition, while focusing on the largest UAs, the committee was interested in
selecting at least one smaller, less-studied area among the 38. The purpose of the case studies
was to provide a more in-depth understanding of the current or potential role of transit in
different emergency evacuation circumstances. More specifically, the committee hoped the case
studies would help illuminate a) how emergency managers can include transit in emergency
plans more effectively, and b) how transit operators themselves can organize more effectively to
be ready to assist in an emergency evacuation.

Key Issues

In undertaking its work, the committee noted several key issues that, in its judgment, have a
significant effect on the role of transit in emergency evacuation.

First, the scale of the incident matters. The larger and more catastrophic the incident, the
greater are the surge capacity requirements not only of the transit system, but also of the

® The Federal Transit Administration shared the results and selected source documents of a study completed by
Milligan & Company, LLC (Bailey et al. 2007) on emergency preparedness plans for minority, low-income, and
limited-English-proficient persons without vehiclesin 20 metropolitan regions. John Renne, Associate Director of
the University of New Orleans Transportation Center, also shared research in progress on disaster plans for the
carless for many urban areas.
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transportation system in general in an emergency evacuation. In the event of a catastrophic
emergency, is evacuation of alarge portion of a major metropolitan areaarealistic goal? What
role can transit reasonably play in such a situation?

Second, the type of incident isimportant. Events that occur with some regularity, such as
hurricanes—even though there is uncertainty about their trgjectory and intensity—are easier to
plan for than unexpected events, such as the terrorist attacks of September 11, 2001. In the case
of the former events, affected areas typically have evacuation plansin place, including
predesignated evacuation routes and destinations, as well as considerable experience with
handling incidents that has resulted in plan modifications. In areas that face a multitude of
different threats, emergency managers are focused on procedures and flexible plans that can be
modified once the type of incident and its extent become clear. This capability requires
sophisticated coordination and communications in which transit agencies must be a partner.

Third, the role transit can play in an emergency evacuation depends on its size relative to
the UA, the mutual-aid agreements it has forged with other providers, and the representation of
its key staff in the incident command structure. In addition, transit’s response depends on the
time of an incident (e.g., during or after rush hour); the day of the week; the duration of the
event; and, of course, on whether the system itself is compromised. For example, surge capacity
needs are probably greatest if the incident occurs during the morning or afternoon rush.
However, personnel and equipment are at their maximum capacity during these times. During
off-peak hours, such as midday, it takes time to recall people and equipment in the event of an
emergency requiring evacuation. Similarly, an event that simply requires shifting service away
from a particular area or even conducting a partial evacuation places far less demand on the
system than one that requires alarge-scale evacuation, multiple trips to take customers and the
carless out of the area, and potential diversion of some equipment to help support emergency
responders.

Finally, transit can play aunique role in the evacuation of special-needs populations,
ranging from those who simply lack access to a private vehicle to those who may need special
assistance (e.g., the disabled, the elderly). The difficulty liesin identifying these populations and
their specific transportation needs, matching these needs to appropriate transit service providers,
and ensuring that the providers are available during an emergency. Moreover, keeping this
information up to date is both costly and challenging, particularly in large UAS.

In conducting this study, the committee was mindful of each of the above issues and the
complexities that result.

ORGANIZATION OF THE REPORT

The results of the three main study tasks are described in the chapters that follow. Chapter 2
provides a brief overview of emergency planning in general and evacuation planning in
particular to set the stage for the subsequent chapters. Chapter 3 elaborates on the factors that
affect therole of transit in an emergency evacuation and reports on the findings of the
committee’ s literature review to augment and illustrate these characteristics. Chapter 4is
focused on the 38 UAs, including the results of the committee’ s plan assessment and case
studies; findings are drawn from both. The fifth and final chapter summarizes the committee’s
judgment regarding the factors critical to enhancing transit’ s role in emergency evacuation, as
well asthe limits on the use of transit and complementary measures necessary to increase the



Introduction 21

capacity and resilience of the transportation system within which transit operates. This chapter
presents the committee’ s recommendations and suggestions for supporting research, along with
action steps needed at the federal, state, and local level.
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Emer gency and Evacuation Planning and Response

his chapter provides an overview of emergency planning and response in general and

evacuation planning in particular to provide a context for discussion of the potential role of
transit in these plans. The chapter begins with an analysis of the types of disasters that may
require emergency evacuation. It then shiftsto a description of emergency planning and
response, including both general principles and a brief history of emergency planning since the
1950s. A discussion of evacuation planning and response and of the potential contribution of
transportation planning agencies follows. Thefinal section reviews of sources of funding for
evacuation planning and operations.

A TYPOLOGY OF MAJOR DISASTERS

This study is focused on major emergency incidents that involve an evacuation and exceed local
response capacity. The committee sought a database of such incidents to understand more fully
thelir types, frequency, and locations. The only salient longitudinal database is maintained by the
Federal Emergency Management Agency (FEMA). FEMA reports on the number of
presidentially declared disasters—between 45 and 75 annually in recent years—both natural and
human caused, that exceed local capacity, require state and federal assistance, and may involve
an evacuation.’

Figure 2-1 displays historical data from the FEMA database by type for the years 1953
through 2007. Severe storms account for two-thirds (66 percent) of the total, followed by floods
(10 percent) as a distant second, and hurricanes (8 percent) and tornados (5 percent) in third and
fourth place, respectively.

Major disasters are concentrated geographically. Nearly one-third of al presidentially
declared disasters since 1953 have occurred in only 10 states (see Figure 2-2). However,
different regions of the country are subject to different types of disasters (see Table 2-1).

Another useful distinction is between hazards, such as tropical storms, that provide
advance notice and recur with some regularity, and those, such as earthquakes and terrorist
events, that strike without warning (no notice). Communities can plan for the former—the Gulf
Coast states are a good example, with their designated evacuation routes and hurricane shelter
systems—nbut planning for the latter is difficult.

The disasters that have had the greatest impact on emergency management and policy in
recent years—the terrorist attacks of September 11, Hurricanes Katrina and Ritain 2005, and
Hurricane Andrew in 1992—are low-probability but high-impact events as regards their
devastation. The importance attached to preparing for such disastersis due to their potential to
have catastrophic impacts.

! The committee was also interested in non—presidentially declared incidents that involve multiple jurisdictionsin a
region but do not necessarily require federal or even state assistance; however, no database of such incidents could
be found.

23
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Given the general unpredictability of many hazards, uncertainty about their location and
extent, and their potential for catastrophic effects, emergency managers have adopted an all-
hazards approach to emergency planning and response. This approach is flexible, process-
oriented, and scalable to the type and magnitude of a particular disaster.

EMERGENCY PLANNING AND RESPONSE
General Principles

Emergency or disaster management is defined as the organization and management of resources
and responsibilities involved in dealing with all aspects of emergencies (ISDR 2007). A good
emergency management plan begins with a hazard or risk assessment to determine what types of
incidents an areais most likely to experience. Therisk each hazard poses depends on both the
probability of its occurrence and the likely level of itsimpact. One of the most difficult
challenges in emergency management is to determine what scale of emergency to plan for. For
example, the Houston area is subject to numerous tropical storms, but only flood-prone areas
need to evacuate, even in a Category 4 or 5 hurricane. Y et when Hurricane Rita struck soon after
the devastation cased by Hurricane Katrinain 2005, 1.5 million to 2.5 million Houstonians took
to the roads, clogging the freeways. Since then, local emergency managers and transportation
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FIGURE 2-1 Presidentially declared disasters by major type, 1953-2007
(Federal Emergency Management Agency, U.S. Department of Homeland Security,
http://www.fema.gov/news/disaster _totals annual.fema).
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FIGURE 2-2 Presidentially declared disasters, top 10 states, 1953-2007
(Federal Emergency Management Agency, U.S. Department of Homeland Security,
http://www.fema.gov/news/disaster _totals annual.fema).

Note: Declared disastersin these 10 statesrepresent 32 percent of all disasters.

TABLE 2-1 Major Disaster Typesand L ocations

25

Type of Disaster

Major Geographic L ocation

Winter storms

Northeast/Midwest

Tropical storms Gulf Coast
Tornadoes Plains states
Earthquakes Western states
Terrorism Large urban areas

Note: Locations shown are the major ones where each disaster occurs. Each can aso occur in other

locations across the country.

Source: Synthesized from the Federal Emergency Management Agency database of presidentially

declared disasters by year, 1953-2007.
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providers, in conjunction with state officials, have developed more robust plans for a mass
evacuation and are encouraging sheltering in place where doing so is safe. Nevertheless, it
remains an open question whether evacuating alarge portion of amajor metropolitan areais
feasible and whether planning for such an eventuality makes sense.

A basic tenet of American emergency management is that incidents should be handled as
locally as possible; if an incident overwhelmslocal capability, mutual-aid agreements with
neighboring jurisdictions can and should be invoked or help from higher levels of government
secured.

Emergency response plans typically comprise four elements:

Mitigation
Preparedness
Response, and
Recovery.

Mitigation involves efforts to prevent hazards from developing into disastersin the first
place (e.g., through flood levees or land use controls). In the event of a disaster, mitigation also
refers to steps that can be taken both in advance of and during response to lessen the likelihood
of damage and reduce the impacts. Preparedness involves the development of comprehensive
emergency management plans and detailed emergency operational plans. These plans define a
decision-making structure (i.e., chain of command), identify which agencies should be
represented in the decision-making structure and in what capacity (e.g., primary or supporting
role), and establish a communications system. Other key elements of preparedness include
training, emergency drills, and plan maintenance and revisions. Many large urbanized areas
have established emergency operations centers—sometimes in conjunction with area
transportation management centers—where critical decision makers can operate during an
emergency. Response involves mobilizing first responders (e.g., police, fire, emergency medical
services) and providing emergency support services at the disaster site. Depending on the nature
of the incident, the response phase may aso involve evacuation from the affected area. Finaly,
recovery involves reestablishing normal operations and can include returning evacuees to the
affected area.

Transit agencies can be important participantsin all four activities. Transit hasaroleto
play in mitigation by protecting its own assets (e.g., moving vehicles to higher ground during
severe flooding) and establishing redundant communications systems to help ensure continuity
of service. Transit agencies should also be part of preparedness plans and represented in the
emergency command structure. They can play avital role aswell during the response phase,
both in helping evacuate those without access to a private vehicle and in bringing emergency
responders and equipment to the incident site. Finally, transit agencies can be involved in
recovery, reestablishing normal transit operations and bringing evacuees back to the area if
necessary.
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History

The structure of emergency planning and response has evolved over the past 50 years or more,
often in response to major disasters.” For purposes of this brief overview, it is useful to divide
this history into three periods.

Civil Defense Era and Creation of FEMA

Disaster response, particularly the role of the federal government, was formalized in 1950 by two
important pieces of legislation. The outbreak of the Korean War and concern about a nuclear
attack resulted in the Civil Defense Act of 1950, which expanded the concept of disaster to
include intentional human-caused events and recognized the need for a coordinating federal role
in disaster response (Ward and Wamsley 2007). The Federal Civil Defense Administration,
which reported directly to the President, was created to coordinate civil defense efforts by all
levels of government. The Federal Disaster Assistance Act of 1950 formalized afederal rolein
disaster assistance. It authorized the President to determine when such assistance would be
provided (through a presidential declaration) and which federal agencies would be involved.
However, the legidlation also maintained the primacy of state and local governmentsin
emergency planning and response.

During the 1950s and 1960s, the Cold War and the nuclear arms race made the civil
defense component of emergency management a priority, relegating federal response to natural
disasters to aloosely coordinated response system (Ward and Wamsley 2007). However, a
series of natural disasters—the Alaska earthquake of 1964 and hurricanes on the Gulf Coast
(e.g., Hurricane Agnesin 1972)—and finally, the human-caused accident at the Three Mile
Island nuclear power plant in Pennsylvaniain 1979 provided the impetus for an overhaul of the
nation’s disaster response system and priorities. The states, through the National Governors
Association (NGA), requested President Carter to centralize federal emergency assistance
functions and streamline the number of agencies with which state and local governments were
required to work.® At the time of the NGA request, federal disaster response was scattered
among more than 100 federal agencies. In response to the request, the President signed
Executive Order 12148 in 1979, creating FEMA. The new agency began developing a
comprehensive emergency management system based on an all-hazards approach to replace the
diverse emergency response plans of the agenciesit had absorbed.

In 1988, Congress passed the Robert T. Stafford Disaster Relief and Emergency
Assistance Act, which established a system for initiating federal assistance to state and local
governments.* The act authorized the director of FEMA to prepare a Federal Response Plan
(FRP) and required all statesto prepare their own Emergency Operations Plans. The FRP was
designed to work in tandem with the emerging state plans.

2 Much of the material in this section was drawn from Ward and Wamsley (2007) and Sylves (2007). See also
Disaster Timelinein TR News (Rubin et al. 2007).

3 FEMA absorbed the Federal Insurance Administration, the National Fire Prevention and Control Administration,
the National Weather Service Preparedness Program, the Federal Preparedness Agency of the General Services
Administration, and the Federal Disaster Assistance Administration within the Department of Housing and Urban
Development. Civil defense responsibilities were also transferred from the Defense Civil Preparedness Agency of
the Defense Department (FEMA History, accessed on line at http://www.fema.gov/about/history.shtm on July 30,
2007).

* The Robert T. Stafford Disaster Relief and Emergency Relief Act, as amended, 42 U.S.C. 5121, et. seq.
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Hurricane Andrew and the Reinvention of FEMA

The FEMA created in 1979 did not fulfill its promise. During the Reagan Administration, the
combination of arefocusing of disaster response on civilian defense and relatively few major
natural disasters led to a weakened system for response to the latter events. Then a series of
natural disasters occurred—the 1989 L oma Prieta earthquake in northern California; Hurricane
Hugo, also in 1989; and Hurricane Andrew in 1992—and FEMA was widely criticized for its
ineffective response. One of only three Category 5 hurricanes to strike the United Satesin the
twentieth century and one of the nation’s costliest hurricanes (Sylves 2007), Andrew struck just
before the 1992 presidential election. Newly elected President Clinton responded to the criticism
of FEMA by appointing James L ee Witt as its head—the first agency director with experience as
a state emergency manager. He helped streamline disaster relief and recovery operations,
required an agency focus on emergency preparedness and mitigation, and issued guidance (in
1996) to states and local governments for the devel opment of their own emergency operations
plans—State and Local Guide (S-G) 101—which remains a staple among state and local
emergency planners.® By the time Witt left the agency in 2001, FEMA had been elevated to the
cabinet level.

Hurricane Andrew also resulted in arevamping of state mutual-aid agreements, which
became a common tool for coordinating disaster response at the state and local levels.® A major
advance in such agreements occurred in the 1990s. The devastation resulting from Hurricane
Andrew in Floridain 1992 made it clear that even with federal support, states would need to call
upon each other in times of emergency. Initiated by the Southern Governors Association and the
Virginia Department of Emergency Services, the Southern Regional EMAC—a state-to-state
mutual-aid agreement—was formed in 1993. In 1995, its membership was opened to any state
or territory that wished to participate, and the National Emergency Management Association was
chosen asits administrator. Congress ratified EMAC in the following year (Public Law 104-
321).

Post—September 11

Theterrorist attacks of September 11 resulted in a dramatic reorganization of emergency
planning and response to enhance the nation’s emergency preparedness, particularly at the
federal level. In 2001, President Bush established the Homeland Security Council within the
White House. In the following year, Congress passed the Homeland Security Act of 2002,
creating anew U.S. Department of Homeland Security (DHS)—a major reorganization that
consolidated FEMA and 22 other federal agencies, programs, and offices into a single cabinet-

® The guide (FEMA 1996) provides atoolbox of ideas and advice for those responsible for developing emergency
operations plans in state and local emergency management agencies, based on FEMA'’ s risk-based, all-hazards
approach.

® Some of the first mutual-aid agreements, which evolved into the Incident Command System (ICS), were developed
in the 1970s following a series of major wildfiresin California. Firefighters drawn from dozens of jurisdictions
found that their management structures were incompatible, and that they were unable to coordinate their resources to
provide an effective response (USDOT 2006). Subsequently, an interagency task force of local, state, and federal
agency representatives worked collaboratively to devel op the ICS—a consistent, integrated framework for the
management of emergencies requiring a multiagency response, which can be scaled appropriately to the size of the
incident.
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level agency.” DHS officially began operations on January 24, 2003, with the mission of
providing a coordinated approach to national security for emergencies and disasters, both
natural and man made.

President Bush issued a series of national policy directives to build on existing federal,
state, and local emergency response initiatives to enhance the capability of all levels of
government to respond to major disasters. Homeland Security Presidential Directive (HSPD)-5,
Domestic Incident Management, issued in 2003, mandated that DHS create two plans—the
National Incident Management System (NIMS) (also a mandate of the 2002 Homeland Security
Act) and the National Response Plan (NRP). NIMS provides a consistent nationwide approach
by which federal, state, local, and tribal governments; the private sector; and nongovernmental
organizations can work together to prepare for, respond to, and recover from domestic disasters,
regardless of their cause, size, or complexity (DHS 2004). NIMS built on and incorporated
existing best practices, such as the Incident Command System (ICS) structure, to form six major
components of an integrated systems approach.2 HSPD-5 required that all federal departments
and agencies adopt NIM S, and made its adoption a prerequisite for state and local jurisdictions
to receive federal emergency preparedness assistance beginning in fiscal year (FY) 2005.

HSPD-5 also required that DHS develop an operational incident management plan to
complement NIMS, integrating federal domestic prevention, preparedness, response, and
recovery plansinto asingle al-discipline, all-hazards approach (DHS 2004). Issuedin final
form in 2005, the resulting NRP defines the roles of both government agencies at various levels
and nongovernmental organizations. The plan assigns these entities responsibilities and
functional roles as emergency support functions (ESFs) (see Table 2-2), which serve as the
primary operational-level mechanism through which federal agencies provide assistance to state,
local, and tribal governments (DHS 2004). Many state and local governments have adopted the
NIMS and NRP structures in organizing their emergency operations plans.

HSPD-8, National Preparedness, issued along with HSPD-5 in 2003, directed DHS to
develop specific goals and targets for achieving national preparedness, establish a system for
assessing the overall level of that preparedness, and provide financial assistance in the form of
grants to support state and local governments in achieving the specified goals. DHS responded
in 2005 by issuing National Preparedness Guidance that identifies the tasks and capabilities
needed by local, state, and federal agenciesto respond to arange of threats, from hurricanes and
earthquakes, to biological, chemical, and radiological events (USDOT 2006). Alsoin 2005, in
coordination with other federal departments and agencies, DHS issued an Interim National
Preparedness Goal that established a process for prioritizing federal preparedness assistance on
the basis of risk and the need to enhance capabilities to further national priorities.

Hurricane Katrina vividly demonstrated flaws in the NRP. To determine what had gone
wrong, Congress mandated two complementary assessments—by DHS (DHS 2006) and the
U.S. Department of Transportation (USDOT) (USDOT 2006). The findings from both reports
are summarized in the next chapter and reviewed in greater detail in Appendix B. In response to
these assessments, DHS released a successor to the NRP—the National Response Framework—
in January 2008. The intent was to provide a streamlined document that would be more
accessible and user-friendly for senior elected and appointed officials. Among other items, the

" Public Law No. 107-296, 116 Stat. 2135, dated November 25, 2002.
8 The six components are command and management, preparedness, resource management, communications and
information management, supporting technologies, and ongoing management and maintenance.
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National Response Framework contains a new annex on planning and carrying out a mass
evacuation, the topic of the following section.’

EVACUATION PLANNING AND RESPONSE

In general, state and local governments have the primary responsibility for an emergency
evacuation, as they do for emergency response in general (see Figure 2-3). The city mayor (or
city manager) and county executives, as the senior local elected officialsin their respective
jurisdictions, have the authority (through state laws and local ordinances) to direct emergency
response activities that may include mandating an evacuation. Local governments, generally
working through local emergency managers, have at their disposal police, fire, and emergency
medical service providers, who can be called upon asfirst respondersto assist in an evacuation.
Transportation agencies typically play a supporting role. Where they are included, transit
agencies, school districts, commuter rail systems, and even private operators (e.g., intercity bus
companies, ferry companies) help provide transport for those who lack accessto a private
vehicle and wish to evacuate.

TABLE 2-2 Emergency Support Functionsin the National Response Plan
(DHS 2004, ESF-v-vi) with revisions from the National Response Framework
(DHS 2008, 58-59)

Emer gency Support Functions Primary Department or Agency
ESF-1 | Transportation U.S. Department of Transportation
ESF-2 | Communications U.S. Department of Homeland Security (DHS)
ESF-3 | Public Works and Engineering U.S. Department of Defense (U.S. Army Corps
of Engineers) [and DHS (FEMA)]
ESF-4 | Firefighting U.S. Department of Agriculture (USDA) (U.S.
Forest Service)
ESF-5 | Emergency Management DHS (FEMA)
ESF-6 | Mass Care, Housing, and Human Services | DHS (FEMA) [and American Red Crosg]
ESF-7 | Logistics Management and Resource Genera Services Administration and DHS
Support (FEMA)
ESF-8 | Public Health and Medica Services Department of Health and Human Services
ESF-9 | [Urban] Search and Rescue DHS (FEMA)

ESF-10 | Qil and Hazardous Materials Response Environmental Protection Agency [and DHS
(U.S. Coast Guard)]

ESF-11 | Agriculture and Natural Resources USDA [and Department of the Interior]

ESF-12 | Energy Department of Energy

ESF-13 | Public Safety and Security [DHS and] Department of Justice

ESF-14 | Long-Term Community Recovery [and [USDA, Department of Commerce,] DHS
Mitigation] (FEMA), [ Department of Housing and Urban

Development, Department of the Treasury, and
the Small Business Administration]

ESF-15 | Externa Affairs DHS (FEMA)

Note: Italicsindicate additions from the NRP, and brackets indicate del etions.

° The ESF framework through which federal agencies provide disaster assistance remained largely intact from the
earlier NRP structure (see Table 2-2).
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Local governments may enter into mutual-aid agreements, either formal or informal, with
other jurisdictions to augment their resources. If local resources are likely to be exhausted in a
major emergency, local officialswill call for assistance from neighboring jurisdictions, invoking
such agreements. If an emergency involves an entire region, local officials can request state
assistance (see Figure 2-3). Asthe chief executive, the governor, typically operating in
coordination with the state emergency management agency, will declare a state of emergency
and direct the appropriate resources to assist the local jurisdiction. These resources include law
enforcement, the state department of transportation (DOT), and possibly the National Guard if
an evacuation isrequired. State DOTstypically manage contraflow operations, which enable
both sides of alimited- or controlled-access state highway to carry evacuees in one direction,
thereby increasing the highway’ s capacity for those evacuating by private vehicle or bus. State
agencies also may enter into mutual-aid agreements with other states in those locations where an
emergency evacuation could involve multiple states, as occurred in Hurricane Katrina.

Federal assistanceisinvoked only if state and local resources are overwhelmed in a
catastrophic incident or when special equipment is needed (e.g., U.S. Coast Guard vessels,
helicopters) (see Figure 2-3). Amendmentsto the Stafford Act in 2006 following Hurricane
Katrina reaffirmed the primacy of state and local governments specifically with respect to
evacuations. If federal assistanceisrequired, DHS has clarified that FEMA is responsible for
leading and coordinating that assistance, and the mass evacuation annex of the National
Response Framework describes federal agency responsibilities in such cases (DHS 20073).

Federal law requires that local emergency planning officials develop emergency plans
that encompass evacuation.™® Since 2006, plans have also been required to include provisions
for populations with special needs, including persons with disabilities (GAO 2006)."* FEMA'’s
SLG-101 provides a separate evacuation annex (as Attachment E) that many local governments
have used as atemplate in designing such emergency evacuation plans. The annex begins with
several operating assumptions for planning purposes regarding the likely number of evacuees.
Then the document describes several operational concepts for carrying out a complete or partial
evacuation, including definition of the areas likely to be evacuated; specification of the travel
routes and destinations of evacuees, means of transport for evacuees including provisions for
evacuating special-needs populations and identification of assembly areas for picking up those
who lack their own transportation; measures for controlling the flow of evacuees from the
emergency site; and arrangements for returning evacuees to their homes. The remainder of the
document covers the possible organizations and responsibilities of those tasked with carrying
out an evacuation. They include the chief executive, an evacuation coordinator, an emergency
manager, law enforcement, public works, a public information officer, a mass care coordinator,
a health and medical coordinator, the education department and school superintendent, and the
animal care and control agency. The document ends with a discussion of administration and

9 Title 42 U.S.C. § 11003(c)(7). Thisrequirement is part of the Emergency Planning and Community Right-to-
Know Act of 1986, also known as the Superfund Amendments and Reauthorization Act, Title I1l. The act requires
that community emergency response plans for chemical accidents include provisions for a precautionary evacuation
and aternative traffic routes.

" presidential Executive Order 13347 requires that federal agencies consider the unique needs of employees with
disahilities, aswell as those the agencies serve (see the summary of the committee’ s literature review in Chapter 3
and the detailed discussion of that review in Appendix B). The Americans with Disabilities Act requires state and
urban areas to include accessibility for persons with disabilities in their emergency preparedness process (GAO
2006).
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Federal Government

® Federal Emergency Management Agency

® U.S. Department of Transportation (e.g., Federal
Highway Administration)

® Department of Defense

State Government (governor)

® Emergency management agency
State police

State department of transportation
National Guard

Local Government
(mayor, city manager,
county executive)

® Local emergency ® Local department of ® Metropolitan planning
managers transportation/public organization
® Police department works ® School districts
® Fire department ® Transit agency(ies) ®* Other
® Commuter rail
®* Amtrak
® Private bus companies
®* Ferries

FIGURE 2-3 Bottom-up chain of responsibility for emergency management and evacuation and
main responders in amaor emergency.
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logistics and plan development and maintenance. Although the guidance was developed in
1996, it is notable for itsinclusion of special-needs populations and its focus on pets and animal
care in an emergency evacuation. Also notable, however, isthe absence of any mention of
transit agencies and their potential role in an emergency evacuation.

The mass evacuation index of the National Response Framework provides an overview

of evacuation functions, outlines agency roles and responsibilities, and offers guidelines for a
mass evacuation during an incident requiring a coordinated federal response (DHS 2007a).
Federal support for state and local government evacuation efforts requires cooperation among
many different ESFs, including transportation (transportation support and coordination for
evacuation operations), public works and engineering (debris removal and clearance of
evacuation routes), mass care (housing and human services), and public safety and security
(crowd contral, traffic direction, control of contraflow lanes), among others (DHS 2007a and
Table 2-2). Therole of transportation is specified—to ensure the evacuation of all affected
populations, providing resources to those individuals who cannot self-evacuate and ensuring that
sufficient transportation assets are available (DHS 2007a). Planning for the evacuation of
special-needs populations is highlighted as a key consideration, as is the evacuation of service
and companion animals. Transit and school buses are mentioned as a means of transporting
evacuees without access to personal vehicles. The annex, however, isvery general. For
example, it offers no detailed guidance, particularly for state and local governments, about how
to estimate the numbers of special heeds groups who may need assistance, or to identify and plan
for the deployment of accessible equipment in an evacuation.

In early 2008, FEMA released for public comment its Comprehensive Preparedness

Guide (CPG 101) (FEMA 2008), which provides updated guidance for state, local, and tribal
governments on the planning requirements for preparation of emergency operations plans. The
draft document falls short of providing sufficient detail concerning the development of mass
evacuation plans, including atemplate for aregional plan and the key agencies that should be
involved.

Oneissue that warrants more attention in emergency evacuation planning is the scale of
evacuation. The DHS assessment of state and local emergency plans (DHS 2006) and the new
mass evacuation annex to the National Response Framework are predicated on planning for a
catastrophic emergency that would involve multiple agencies and also would require evacuation
of major portions of an urban area. Y et some local officials interviewed during the site visits
conducted for this study questioned the feasibility of evacuating large segments of a
metropolitan area. The evacuations resulting from Hurricanes Katrina and Rita are good
illustrations of the problem. Although state and local governments have since been working to
bolster plans for evacuation, the experience with Hurricane Ritain particular demonstrates the
extraordinary challenge of trying to evacuate alarge metropolitan area on short notice.
Moreover, developing emergency evacuation plans that are regional in scope—involving
multiple jurisdictions, agencies, and states—is a major undertaking.

THE POTENTIAL CONTRIBUTION OF TRANSPORTATION PLANNING AGENCIES
Metropolitan planning organizations (MPOs), working in coordination with local governments,

have the lead responsibility for regional transportation planning in large urbanized areas. The
Highway Act of 1973 required the establishment of MPOs in urbanized areas with a population
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of more than 50,000 and dedicated a small portion of each state’ s funding from the Highway
Trust Fund for this purpose. MPOs are composed primarily of local elected officials whose
purpose is to facilitate decision making on regional transportation issues, including major capital
investment projects and priorities.

MPOs produce two primary products in the transportation planning process. along-range
transportation plan and a short-term transportation improvement program. The long-range plan
typically looks ahead 20 to 30 years, incorporating forecasts of population, economic growth,
and land use patterns, to help determine the locus and extent of demand for passenger and freight
travel and supporting transportation infrastructure needs in the urbanized area. The
transportation improvement program provides alist of short-term capital improvement projects
that reflects available funding, and is updated on a 4-year cycle.

MPOs vary in their capacity and their role in individual urbanized areas, but their
regional perspective could be useful in the development of regional emergency evacuation plans
and supporting transportation capital improvement projects. For example, MPOs could become
more involved in traffic modeling to simulate various evacuation scenarios and clearance times;
the committee found several examples of thistype of assistance during the site visits conducted
for this study. MPOs could aso help identify and program capital improvement projectsin their
regions to remove bottlenecks and add system capacity to enable a major evacuation, aswell as
to further other regional transportation objectives (e.g., safety, congestion relief). Finally, MPOs
could play arolein facilitating the devel opment of regional emergency plans, or at least helping
to coordinate the transportation input to these efforts. The Metropolitan Washington Council of
Governments, for example, which represents many local governmentsin the District of
Columbia, suburban Maryland, and northern Virginia, helped with the devel opment of a regional
emergency coordination plan for the National Capital Region.

SOURCES OF FUNDING FOR EMERGENCY EVACUATION PLANNING AND
OPERATIONS

Federal Gover nment

The federal government is the primary source of funds to state and local governments for the
improvement of emergency preparedness, including evacuation planning. DHS isthe largest
funder. In FY 2007, the Homeland Security Grant Program (HSGP) provided about $1.6 billion
in grant awards through five separate programs™ to enhance the ability of states, territories, and
urban areas to prepare for, prevent, and respond to terrorist attacks and other major disasters.
HSGP funds can be used to support awide range of activities, including preparedness planning,
equipment acquisition, training, exercises, management, and administration.

12 The five programs are (a) the State Homeland Security Program, which supports state homeland security
strategies; (b) the Urban Areas Security Initiative, which funds the planning, equipment, training, and exercise needs
of high-threat, high-density urban areas, in particular to build capacity to handle terrorist acts; (c) the Law
Enforcement Terrorism Prevention Program, directed at the law enforcement and public safety communities for the
building of interoperable communications systems, enhancement of collaboration with non—law enforcement
partners, and the like; (d) the Metropolitan Medical Response System, which is focused on developing a mass
casualty incident preparedness program; and €) the Citizen Corps Program, which provides funds for involving all
citizens in emergency preparedness through personal preparedness, training, exercises, and volunteer service (DHS
2007b).
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Until 2006, the primary emphasis of HSGP was on preparedness for terrorist incidents
rather than other disasters and on procurement of equipment rather than planning (GAO 2006).
Hurricane Katrina focused attention on the importance of emergency operations planning for
catastrophic disasters due to natural as well as human causes, which was added as a national
priority and an area of eligibility in the program. The Post-Katrina Emergency Management
Reform Act of 2006 authorizes the use of Urban Area Security Initiative or other HSGP funds
for states to develop catastrophic mass evacuation plans (DHS 2007a). The FY 2007 program
guidance for HSGP, for example, includes as one of seven focus areas enhancing catastrophic
planning to address the results of the 2006 Nationwide Plan Review. More specifically, grant
funds are available for evacuation planning, citizen preparedness and planning requirements for
special-needs populations, logistics and resource management, continuity of operations and
government, and recovery planning (DHS 2007b). Grantees are also urged to consider what role
transit systems, intercity bus service providers, port infrastructure, and passenger rail can play in
these plans. Until DHS completes its grant tracking system, however, there is no way of
knowing what share of funding has been directed to these activities (GAO 2006).

DHS has created a new Regiona Catastrophic Preparedness Grant Program, funded at
$69 million over 2 years (FY 2007 and 2008), to support regional all-hazards planning for
catastrophic events. The objectives of the program are to establish regional catastrophic
planning teams, identify and assess primary areas of concern, develop enhanced regional plansto
address shortcomings and enabl e the coordination necessary to manage a catastrophic event, and
link plans to resources. Grant applicants must focus on planning for seven scenarios that, in the
judgment of DHS, represent the gravest dangers facing the United States. Five of the seven are
focused on terrorism, the exceptions being pandemic influenza and a natural disaster such asa
catastrophic earthquake or hurricane. Initial program funding is focused on the largest urban
areas.™® Grant recipients must contribute 25 percent of the cost of their projects, either in cash or
in kind, and set milestones, including starting and ending dates.

Federal transportation funds are another source of federal assistance for improvements
related to evacuation. Federal grant funds authorized under the Safe, Accountable, Flexible,
Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) of 2005 may be
used to fund highway capacity improvements, such as lane additions and major intersection
improvements, to enhance evacuation capabilities for major urban areas. Intelligent
transportation system (ITS) technologies, such as variable message signs, priority signal systems,
portable cameras, traffic count detectors, and transportation management center enhancements,
are also grant eligible. These technologies can help local responders guide evacuation operations
in real time and receive rapid feedback on traffic conditions and problems. MPOs facilitate
programming of these fundsin urbanized areas.

The Federal Transit Administration (FTA) is another potential source of funding and
technical assistance, particularly for transit operators to enhance their role in supporting local
emergency responders. The agency’s Five-Y ear Strategic Plan (FTA 2007) emphasizes the need

3 Tier |-eligible urban areas—New Y ork City/Northern New Jersey, the National Capitol Region, Chicago,
Houston, Los Angeles/Long Beach, and the Bay Area—will receive $4 million each in FY 2007 and $2 million each
in FY 2008. In FY 2008, four Tier |l urban areas—Boston, Seattle, Norfolk, and Honolulu—uwill each receive $2
million. Finaly, $5 million will be made available on a competitive basisin FY 2007 to Tier | urban areas, and $6
million and $5 million in FY 2008 to Tier 1 urban areas and selected Tier |1 urban areas, respectively.

14 SAFETEA-LU and the 2006 Appropriations Act requested that USDOT conduct a companion assessment to the
DHS Nationwide Plan Review to evaluate the evacuation plans of state and local governments in the Gulf Coast
region (USDOT 2006).
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for an all-hazards, integrated approach to safety, security, and emergency management. A
technical assistance initiative, Connecting Communities, is FTA’s latest effort to connect the
“community” of transit systems with local, county, state, and federal emergency response
agencies and resources.™ Structured as a series of invitation-only workshops conducted under
the auspices of the National Transit Institute, Connecting Communitiesis focused on the role of
transit and transportation systems more broadly as resources during an emergency incident, as
well as on the safety and protection of transit assets from attack. Although not directly targeting
security or emergency management, FTA’s main funding programs can be used for capital
improvements (e.g., rail projects) and bus purchases that can provide transit providersin
urbanized areas with additional capacity and equipment to assist in an emergency evacuation.
Providing such support is a standard, nonwaivable condition of FTA vehicle grants.

State and L ocal Funding and Nongover nmental I nitiatives

State and local governments may use funding for highways and ITS improvements to pay for
projects that enhance local evacuation capability, as discussed above. To the extent these
projects serve other purposes, such as safety and congestion relief, they are likely to be more
successful in competing with other local project priorities for funding.

States also may have specially earmarked funds for enhancing emergency preparedness
and evacuation capabilities, although the extent of this practice is unknown. For example,
Florida—one of the states visited for this study—collects $2 from homeowners' insurance
policies and $4 from business insurance policies annually, which is placed in an Emergency
Management and Preparedness Assistance Trust Fund. These funds are competitively awarded
to counties each year in the form of grants for emergency management. Texas—another one of
the states visited for this study, has created a $15 million contingency fund that is earmarked for
a state-declared disaster that does not involve the federal government. The state has financed the
operational expenses of standby contracts with bus operators and towing companies during the
hurricane season in recent years, and longer-term state highway construction projects designed to
enhance the capacity of evacuation routes have been programmed.

In the wake of Hurricane Katrina, the American Public Transportation Association
(APTA)—anonprofit organization for the transit industry that advocates for the advancement of
public transportation programs and initiatives in the United States—established atask force to
determine how the transit industry could be better prepared and more responsive in future
emergency evacuations. The resulting Emergency Response and Preparedness Program (ERPP),
supported in partnership with FTA, is structured as a voluntary mutual-aid initiative.® Injoining
ERPP, transit agencies must designate a point of contact within the agency and provide an
inventory of available resources (personnel and equipment by type), which are entered into a
national database that is now accessible to members on the web. In the event of an emergency, a
transit provider can access the database to determine the nearest available resources and the
associated contact. APTA will keep the inventory current. The requesting transit provider is
responsible for negotiating the costs of services, insurance coverage, and reimbursement
arrangements. To date, more than 200 APTA members have joined the program. ERPP has
initiated the development of a visual mapping system to display member locations. Its website

!> Connecting Communities, accessed at http://www.connectingcommunitites.net/index.html on July 31, 2007.
6 APTA, Emergency Response and Preparedness Program (ERPP), accessed on line at
http://www.apta.com/servicesemergency/security _preparedness.cfm on August 6, 2007.
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also provides links to related emergency preparedness sites, and in the future may expand its
links to include emergency preparedness programs and databases of other agencies, such as state
DOTs.

CONCLUSION

Theterrorist attacks of September 11 and, more recently, Hurricanes Katrina and Rita have
focused attention on disasters that may involve an evacuation. Federal law has long required
local emergency planning officials to develop emergency plans that include an evacuation plan.
However, detailed operational plans for the evacuation of magjor urban areas were not a priority,
except perhaps in some hurricane-prone areas. Moreover, the role that transit could play,
particularly in evacuating those without access to private vehicles and those who need assistance,
has only recently been acknowledged. The next chapter summarizes what is known about the
potential role of transit and the determinants of transit use in an emergency evacuation.
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The Roleof Transit in Emergency Evacuation

snoted in Chapter 2, transit agencies have the potential to play arole in each phase of

emergency planning—mitigation, preparedness, response, and recovery. The extent to
which thisrole can be fulfilled, particularly in an evacuation, depends on many factors, including
the characteristics of the urban areain which atransit system operates, the characteristics of an
emergency incident, the predisposition of the public, available resources, and the characteristics
of the transit system itself. These factors are explored in this chapter. The results of aliterature
review conducted for this study are also discussed for the light they shed on the role of transit in
emergency evacuation. The following chapter considers therole of transit in the 38 largest
urbanized areas that are the primary focus of this study.

FACTORSAFFECTING THE ROLE OF TRANSIT IN AN EMERGENCY

The potential role of transit in an emergency evacuation is affected by both external and internal
factors (see Box 3-1). These factors are discussed in detail below.

Characteristics of the Urban Area

Transit’ s capacity to respond to an emergency is heavily shaped by the physical, socioeconomic,
and political characteristics of the urban areain which it operates, many of which also affect the
size and composition of transit’sridership in general. For example, population size and density
affect transit’s capacity to respond in an emergency and the speed of that response. Large and
densely populated urbanized areas tend to have large regional transit systems with good service
coverage that regularly move large numbers of passengers, particularly at peak periods. Ina
large urbanized area, however, the potential volume of passengers to be moved in amajor
emergency could well exceed peak-period volumes, taxing the capacity of local transit systems.
High population density compounds the problem because transit agencies must manage large
numbers of evacuees who congregate at transit stations, bus stops, or other preestablished
assembly points for transport out of the affected area. On the other hand, in urban areas where
transit service and ridership are limited, the use of transit in an emergency evacuation is also
likely to be limited and focused on those populations served by the system (e.g., lower-income
groups, immigrants). The spatial concentration of transit-dependent populationsin an urban area
isalso afactor. Regular transit service may not provide adequate service for these populationsin
an emergency, so that more drivers and equipment must be shifted to these locations for an
evacuation.

39
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BOX 3-1

Factors That Affect the Response of Transit Agencies
in an Emergency Evacuation

EXTERNAL FACTORS

Characteristics of the Urban Area

Population Characteristics

— Population size

— Population density

— Spatia concentration of transit-
dependent populations

Socioeconomic Characteristics
— Elderly population

— Peoplewith disabilities

— Low-income population

— Immigrant populations

Geographic Characteristics
— Size of transportation network
— Constraints on evacuation routes

Political and Institutional Characteristics

— Jurisdictional
complexity/fragmentation

— Leadership and experienced
personnel

INTERNAL FACTORS

Characteristics of the Transit System

» Sizeof system

» Coverage of service area

* Modal mix and flexibility of transit
system

» Type of service (directly provided or
contracted out)

» Condition and capacity of transit system

* Integration of transit agency into local
emergency command structure

Integrity of the system in an emergency

Characteristics of the Emergency

* Likelihood of occurrence

» Advance-notice/no-notice

» Type (natural, human-caused)

» Scope (local, regional, multistate)

» Time (on- or off-peak, weekday or
weekend)

 Duration (hours, days, months)

Behavioral Characteristics

» Experience with emergency incidents and
transit use

» Cultural factors

e Trust and credibility

Resour ces

» Technology

e Mutual-aid agreements

» Funding for planning and emergency
exercises
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Transit has a unique role to play in the evacuation of transit-dependent and vulnerable
populations—frequently termed special -needs popul ations—who may lack accessto a private
vehicle and may aso need assistance in evacuating. V ulnerable populations include those with
disabilities, the elderly, the medically homebound, and poor or immigrant populations who are
dependent on transit for transport. The way special-needs populations are defined varies among
urban areas. some definitions are limited to those who need medical attention (but not
hospitalization) in an emergency, while others include anyone who may lack accessto a private
vehicle (e.g., transit commuiters, tourists) or who chooses not to use such a vehicle during an
emergency. These differencesin how urban areas characterize special-needs popul ations can
either limit or expand the potential role of transit in meeting the needs of these populationsin an
emergency evacuation. Moreover, matching transit services with those needs is a major
challenge because the different populations to be served vary greatly in both the type of transport
and the assistance they require in an emergency evacuation (e.g., those who are ambulatory and
can access fixed-route transit versus many elderly people and those with disabilities who require
specially trained operators and accessible equipment). Transit agencies are likely to be hard
pressed to accommodate those who need special assistance because these services are often
contracted out to smaller paratransit operators or demand-responsive service providers. Inan
emergency evacuation, these specialized providers often face competing demands for their
services' and have limited drivers and equipment that may not be available to provide the
necessary emergency service. In addition, many special-needs groups (e.g., the elderly, those
with disabilities) are spatially disbursed and thus difficult to reach quickly and efficiently in an
emergency evacuation.

The geography of an urban area affects the configuration of the transportation network
(e.g., highway and transit rail systems) and the capacity to evacuate both by private vehicle and
by transit. Large urban areas with high-capacity transportation systems and lower population
densities (e.g., Houston) generally have the best prospects for successful evacuation. Evenin
these areas, however, capacity bottlenecks (e.g., at critical interchanges) and more limited
highway and transit capacity in suburban and exurban areas—important considerationsin a
regional evacuation—can reduce evacuation capacity, as was demonstrated by the evacuation
prior to Hurricane Rita.

Geographical barriers pose another challenge. Urban areas bounded by water, for
example, may have limited egress routes that can become heavily congested in an evacuation
unless provision has been made for managing traffic and for expediting bustravel, particularly if
round trips are planned for buses. During the regional evacuation experienced in advance of
Hurricane Rita, evacuees from low-lying coastal areas in Galveston and Houston that are
vulnerable to flooding and storm surge were ordered to evacuate first, but many had to travel
through the heavily populated Houston urban area, which was also starting to evacuate; the result
was massive congestion on area freeways. A similar situation exists in many coastal countiesin
Florida that must evacuate through neighboring inland counties. To reduce demand in these
areas, emergency managers are encouraging sheltering in place when it is safe to do so.

Finally, political and ingtitutional factors influence the potential role of tra