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Preface

The 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 a safe 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 re-
sponse 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 ur-
banized 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
DM]JM 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 repre-
senting different regions of the country, types of transit systems, and types
of emergencies. Working under the direction of the committee, Sylvia He,

! 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 retire-
ments in June 2007.

vii
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PhD 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 also supplemented its expertise with briefings present-
ed at its meetings by a wide range of experts. In particular, the committee
thanks 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 objec-
tives and anticipated outcomes of the study. The committee also thanks
David Schneider, Equal Opportunity Specialist in FTA’s Office of Civil
Rights, for his presentation on an agency study of emergency prepared-
ness for minority, low-income, and limited-English-proficiency persons;
John Renne, Associate Director of the Transportation Center at the Uni-
versity 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 car-
less and on a related 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 Assis-
tance Division of the U.S. Department of Homeland Security, who briefed
the committee on the Nationwide Plan Review, Phase 2 Report; Kimberly
Vasconez, Team Leader for Emergency Transportation Operations at the
Federal Highway Administration, who presented the results of a com-
panion USDOT Report to Congress on Hurricane Evacuation Plan Evalua-
tion; 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 Evacua-
tions. Finally, the committee thanks Greg Hull, Director of Operations,
Safety, and Security at the American Public Transportation Association
(APTA), and Michael H. Setzer, Vice President of Veolia Transportation
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and committee member, for their presentation on APTA’'s Emergency Re-
sponse and Preparedness Program; and Joseph Kammerman, Homeland
Security Coordinator for the Department of Transportation of the District
of Columbia, and Robert Young, Public Safety Planner at the Metropoli-
tan 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 also thanks 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’s) Report
Review Committee. The purpose of this independent review is to provide
candid and critical comments that assist the authors and NRC in making
the published report as sound as possible and to ensure that the report
meets institutional standards for objectivity, evidence, and responsive-
ness 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 thanks the following individuals for their partici-
pation in the review of this report: C. Douglas Bass, Emergency Manage-
ment 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, Loui-
siana State University, Baton Rouge, Louisiana; and Michael J. Zamiska,
Port Authority of Allegheny County, Pittsburgh, Pennsylvania.

Although the reviewers listed above provided many constructive com-
ments 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 its release. The review of this report was overseen by Susan
Hanson, Clark University, Worcester, Massachusetts, and C. Michael Wal-
ton, University of Texas at Austin. Appointed by NRC, they were respon-
sible for making certain that an independent examination of the report
was carried out in accordance with institutional procedures and that all
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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, As-
sociate Executive Director of TRB, managed the report review process.
Special appreciation is expressed to Rona Briere, who edited the report.
Laura Toth assisted with meeting arrangements and communications
with committee members, and Alisa Decatur provided word processing
support for preparation of the final manuscript. In the TRB Publica-
tions Office, Jennifer J. Weeks, Editorial Services Specialist, formatted
the prepublication edition of the report for posting to the TRB website;
Senior Editor Norman Solomon provided final editorial guidance; and
Juanita Green, Production Manager, handled the book production, un-
der the supervision of Javy Awan, Director of Publications.
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Summary

Transit' can play a vitally 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 York Metropolitan Transportation Authority and New Jersey Tran-
sit began shuttling passengers out of Lower Manhattan and also rushed
employees, buses, and equipment to the World Trade Center site to sup-
port 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 access to a private vehicle. A plan
for the purpose existed, but it 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 evac-
uation 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 and the Transit Cooperative Research Pro-
gram, is to evaluate the potential role of transit systems in accommodating

! The terms transit, public transit, mass transit, and public transportation are frequently used inter-
changeably. This study uses the term “transit,” which is broadly defined as indicated in the text.

* 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.
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FIGURE S-1

Scale of emergency incident and appropriate level of response.

(Graphic used with permission of the Maryland Department of Transportation.)

the evacuation, egress, and ingress of people from or to critical locations
in times of emergency. Its focus is on transit systems serving the 38 largest
urbanized areas in the United States—a proxy for those systems serving
populations larger than 1 million. Transit is defined broadly to include bus
and rail systems, paratransit and demand-responsive transit, commuter
and intercity rail, and ferries, whether publicly operated or privately con-
tracted. Highways and their capacity are considered as well because many
transit systems provide only bus service and must share the highways with
private vehicles in an emergency evacuation. The study is also focused on
major incidents that could necessitate a partial to full evacuation of the
central business district (CBD) or other large portion of an urban area.
Meeting the surge requirements and coordination demands of such inci-
dents is likely to strain the capacity of any single jurisdiction or transit
agency and exceed local resources. (See Figure S-1 for examples of inci-
dents of this scale.)
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Planning for Major Disasters and 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; Hur-
ricanes Katrina and Rita in 2005 and Andrew in 1992; and the 1989 Loma
Prieta earthquake—are low-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 as tropical 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 a good example, with their designated evacuation routes and
shelter systems—but planning for the latter is difficult. The general unpre-
dictability of many hazards, combined with uncertainty about the precise
location of an incident and the extent of its impact, leads emergency manag-
ers and public safety planners to take an all-hazards approach to emergency
planning, scalable to the type and magnitude of a particular disaster.

Local governments have primary responsibility for responding to an
emergency incident and, if necessary, ordering an evacuation. If an inci-
dent overwhelms local capability, mutual-aid agreements with neighbor-
ing jurisdictions can be invoked, and in a major event or when special
equipment is needed (e.g., U.S. Coast Guard vessels, helicopters), state
and federal assistance may be requested. Federal law requires that local
emergency planning officials develop emergency plans that include provi-
sions for evacuation and mass departure routes and, since 2006, for assist-
ing 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
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BOX S-1

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

Emergency plans comprise four major elements:

¢ Mitigation: development of measures to reduce the likelihood of damage in the
event of a hazard or to lessen its impacts.

¢ 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.

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

* Recovery: reestablishment of normal operations and return of evacuees to
affected areas.

Transit agencies should be part of all four planning elements. Transit has a role to
play in mitigation by protecting its own assets (e.g., moving vehicles to higher ground
during severe flooding incidents) and establishing redundant communications sys-
tems to help ensure continuity of service. Transit agencies should be part of prepared-
ness plans and represented in the emergency command structure. They can also play
a vital 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 be involved in the recovery phase, reestablishing normal
transit operations and bringing evacuees back to the area, if needed.

catastrophic mass evacuation plans, and DHS grant funds may now be
used for this purpose.

What Factors Affect Transit's Role in Emergency Evacuations?

Emergency response and evacuation plans generally comprise four major
elements—mitigation, preparedness, response, and recovery—and transit
hasarole 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 are responsible for bringing together the right agen-
cies to prepare and plan for the management of a regional incident. Unified
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Factors affecting response:

e Type of incident

(advance- or no-notice)

Characteristics of urban area
Geographic considerations

Institutional and political characteristics
Behavioral characteristics

Available resources

Preparedness/
emergency
response and
evacuation plans

t

Mitigation

Response Recovery

e Mayor and governors
Emergency management
agencies

Law enforcement officials 4
Departments of transportation
School districts

Other local governments
Private sector

Transit agencies

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

population

FIGURE S-2

Factors affecting local emergency response capacity.

commanders use these plans to manage and coordinate the response to an
incident in the field. 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 evacua-
tion plan is in place. As shown in Figure S-2, the major factors affecting
a local 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 character-
istics); geographic considerations, in particular any constraints, such as
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limited access to a mainland location; institutional and political char-
acteristics (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 gov-
ernmental 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 coordi-
nated response of several transit agencies (Figure S-2).

How Well Is Transit Incorporated into Local Emergency
Evacuation Plans?

To address the question of the extent to which transit is incorporated into
local emergency evacuation plans, as well as the other parts of its charge,
the committee conducted a literature review; performed a summary assess-
ment of publicly available, online 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 urban-
ized areas are only partially sufficient in describing in specific and measur-
able terms how a major evacuation could be conducted successfully, and
few focus on the role of transit.

Following Hurricanes Katrina and Rita, DHS and the U.S. Department of
Transportation (USDOT) 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

® Site visits were conducted in the Chicago, Houston, Los Angeles—Long Beach—Santa Ana, New York—
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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urbanized areas it reviewed were only partially sufficient to manage a cata-
strophic event. The report noted significant weaknesses in evacuation plan-
ning. Only a fraction of plans estimated the time required to evacuate those
located in different risk zones or incorporated all available modes of trans-
portation; just 8 and 7 percent of plans, respectively, were rated “sufficient”
on these two measures. The USDOT study, focused specifically on evacua-
tion plans in the Gulf Coast region, painted a more optimistic picture, per-
haps reflecting the recurring hazard—tropical storms—facing that region
and recent evacuation experience. USDOT rated state and local emergency
plans in 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
online mentioned transit, but few provided details about its role. Therefore,
the committee was unable to assess reliably from this review the extent to
which transit is included in the emergency evacuation plans of the 38 urban-
ized areas that are the subject of this study.

Recommendation 1: Local emergency managers should focus
greater attention on evacuation planning as an important ele-
ment of overall emergency planning and should both determine
and incorporate a role for transit and other public transportation
providers in meeting evacuation needs.

Ensuring that transit is included 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
states in 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
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the complexity of planning for large-scale emergencies that cross many
jurisdictional and agency boundaries, as well as the questionable feasi-
bility of evacuating major portions of large, highly developed, congested
urban areas. The latter point was amply demonstrated during Hurricane
Rita, when between 1.5 million and 2.5 million Houstonians took to the
road in an attempt to evacuate Harris County with predictable results—
massive traffic jams and vehicles that ran out of fuel or broke down for a
period of 24 hours or more.

Emergency managers recognize that a piecemeal approach of highly
localized plans for different emergencies is unlikely to provide for a scal-
able response should a major disaster occur. Leadership is lacking at the
regional level to conduct the requisite planning, however, because no one
“owns” the problem. Many transit agencies are regional authorities pro-
viding service across jurisdictions and thus have a regional 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 funds to defray the costs are insufficient. Thus even when regional
initiatives exist, they often lack structure, plans are incomplete, and prog-
ress is slow.

Recommendation 2a: DHS and FEMA, in conjunction with
USDOT, should provide guidance to state and local governments
on regional evacuation planning, including the role of transit and
other public transportation providers. States should take the lead
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 pro-
vides guidance to state, local, and tribal governments on the preparation
of emergency operations plans. Both documents fall short, however, in
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providing sufficient detail on the development of mass evacuation plans,
such as failing to include a template for a regional plan and the key agen-
cies that should be involved. Greater clarity on the roles and responsibili-
ties of those within DHS who work with state and local governments is
also needed.

State governments are in the best position to ensure the development
of regional plans, working through appropriate regional 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 that have been in place since 1993, fol-
lowing Hurricane Andrew.

Recommendation 2b: Federal funding should be provided for the
development of regional evacuation plans that include transit and
other public transportation providers. Grant recipients should
be required 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 contrib-
ute 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 popu-
lations 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,

* 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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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: In those areas where transit is a full partner in local emergency
evacuation plans, transit agencies have been involved in the develop-
ment of such plans and are part of the designated emergency command
structure.

The case studies conducted by the committee revealed that those tran-
sit 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 CBD evacuation plan for the City of Chicago. Each agency has its
own detailed emergency evacuation plan, but those plans are consis-
tent with the graduated emergency activation levels of the broader CBD
plan—ranging from a minor incident that can be handled locally to a
major evacuation that requires extensive support and resources from
outside agencies. Transit agencies also coordinate closely with the Chi-
cago Office of Emergency Management and Communications. In New
York, with its heavy reliance on transit, New York City Transit (NYCT) is
well 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 York metropolitan area. NYCT has
developed 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
NYC Office of Emergency Management.

Another requirement for the successful integration of transit into emer-
gency evacuation plans is providing for transit agencies to be part of the com-
mand structure. Under area command and unified area command, a number
of incident command posts function to mitigate an incident, direct evacu-
ations, and command responses. Area command communicates with the
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emergency operations centers (EOCs) for resource support; transit agencies
should report to incident command posts and to the EOCs when they are
activated in an emergency incident. All of the sites visited by the committee
met this requirement. Finally, in those locations where transit has the most
active role in evacuation planning, transit agencies typically have a long
history of close working relationships with key local emergency responders.

Recommendation 3: Transit agencies should participate with
emergency management agencies and departments of transporta-
tion when evacuation plans are developed and should be full part-
ners in the command structure established to handle emergency
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 commit-
tee meet all these requirements. To the extent that transit agencies are rec-
ognized as full partners in emergency evacuation plans, they will have to
shoulder new responsibilities and costs (e.g., training of personnel in emer-
gency 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 a major 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 a critical role in evacuating
those who lack access to a private vehicle, transporting them either to area
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BOX S-2

Planning Requirements for Enhancing the Role of Transit
in Emergency Evacuation

Mitigation

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

¢ Provide for redundant transit communications systems.

* Provide for continuity of transit operations.

Preparedness

* Develop transit emergency evacuation plans consistent with areawide plans.

¢ |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 shortfalls, including indemnification and funding agreements.

e Consider the potential for school buses and drivers to meet evacuation transport
requirements.
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e Provide for real-time communication with transit operators and emergency man-
agers, as well as the public, both in advance of and during an emergency incident.

e Provide for evacuation of families of transit drivers to ensure the drivers’ avail-
ability to transport others in an emergency.

* Negotiate similar provisions for contracted transit services.

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

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

e Use transit to bring emergency responders and equipment to the incident site.

e Consider transit agency employees, who are being asked to play a major 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, public safety planners, and other transit
providers to return carless evacuees to their original locations or destinations if
possible.

e Use transit 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 vehicles is limited.

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 this issue 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 the extent of any damage, and resume normal service as
quickly as possible to provide transport for area residents.

Finding: Emergency managers, elected officials, and the general public
should be realistic 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.
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In an evacuation, the vast majority of residents will leave by private vehi-
cle. 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 conti-
nuity of contracted transit services; and mutual-aid agreements with other
providers to 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 workweek. 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 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: To ensure that transit is used to its maximum
potential in an emergency evacuation, the EOCs of transit agencies
should be linked with those of emergency management agencies.
Transit should have the capability for real-time interoperable com-
munications (both voice and data), be part of the decision-making
team for emergency operations, develop effective ways of com-
municating with transit passengers both in advance of and during
an emergency, and participate in annual exercises and drills that
involve multiple agencies and jurisdictions.

Some urban areas have transportation management centers (e.g., Tran-
star in Houston, TRANSCOM in New York) 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 EOCs if 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.
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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 needs itself is problematic, reflecting the
diversity of different population groups. Some locations, such as Florida,
define special-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 dispersed 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 inci-
dent; and (d) the potential for conflicts and shortfalls in service because
institutions serving special-needs populations (e.g., nursing homes) fre-
quently contract with the same providers responsible for handling the
homebound in an emergency evacuation.

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 shel-
tering strategy specifically targeting 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 popula-
tions and could serve as a model for other areas. Transit service providers,
as well as school bus operators, have focused their resources primarily
on transporting special-needs populations in an evacuation. The State of
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Florida requires that county emergency managers establish voluntary spe-
cial 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., annual 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 populations, have adopted different
approaches. In New York, for example, emergency managers encourage
special-needs populations to arrange for their own transport in an emer-
gency or to call the citywide 311 number in the event of a major incident,
when a last-resort homebound evacuation plan will go into effect. The
City of Los Angeles is 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 ser-
vices, emergency managers in Chicago have encouraged complementary
self-help measures, including an innovative program involving building
managers in 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 infra-
structure affect how successfully transit can be used in an emergency
evacuation. For example, commuter rail transit can provide rapid trans-
port for large numbers of transit-dependent evacuees; in many urban
areas, however, it shares the track with freight and passenger railroads
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(e.g., Amtrak), which may limit evacuation capacity. NYCT 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 York’s extensive transit
network enabled it to play an important role in the evacuation of Lower
Manbhattan following the attacks of September 11, 2001. Even in newer
areas, such as Houston, with a large bus transit system, capacity con-
straints can hamper evacuation. This is a particular problem when an
evacuation extends to involve suburban and exurban areas, as it did dur-
ing Hurricane Rita; where highway networks are less well developed;
and where intelligent transportation systems (ITS) technologies for
managing traffic flows are lacking.

Recommendation 6: In the reauthorization of the Safe, Account-
able, Flexible, Efficient Transportation Equity Act: A Legacy for
Users, Congress should authorize the Federal Transit Adminis-
tration 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 infra-
structure, respectively, and increase funding for ITS technologies
that can enhance network resilience in an emergency. State funds
should also be directed to these purposes.

“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 as investments in 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, a great deal can be accom-
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plished through mutual-aid agreements designed to maximize existing
resources. For example, emergency managers in Chicago, a major rail hub,
are working with a freight rail carrier group organized to alleviate rail con-
gestion. 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 communi-
cate 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 buses in 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 services in an evacuation. Projects could include effec-
tive ways to identify general and special-needs populations who are likely
to use transit in an emergency evacuation, optimum methods for com-
municating with these groups both before and during an event, methods
for assessing the availability and inventorying the allocation of transit
equipment and drivers, and ways to 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 recommenda-
tions, should go a long way toward ensuring that transit can play a more
central role in an emergency evacuation.
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Emergency response and evacuation planning took on new urgency fol-
lowing the terrorist attacks of September 11, 2001, and, more recently,
Hurricanes Katrina and Rita. This study had its origins in the critical role
played by transit' in helping to evacuate some 1.2 million workers and resi-
dents of Lower Manhattan following the September 11 attack on the World
Trade Center during the morning rush hour. The New York Metropolitan
Transportation Authority and New Jersey Transit began shuttling passen-
gers out of the affected area and also rushed employees, buses, and equip-
ment 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 a few
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 ter-
rorism, 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 inad-
equate; 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 motor-
ists in advance of Hurricane Rita, but the arrangements were ad hoc,

! 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.
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and the overall evacuation left thousands of motorists stranded on the
highways.

Study Charge, Scope, and Audience

The purpose of this study is to examine how the potentially 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 wit-
nessed 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 plan-
ning. Hence, the charge to the committee that conducted this study was to

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 people to 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,
itis limited to those transit properties serving the 38 largest urbanized areas

? Initially, Congressman Pascrell sought to have security added to the Federal Transit Adminis-
tration’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 a project. Congressman Pascrell’s proposal failed to garner sufficient
votes—thus his decision to recommend a study.

w

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.
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(UAs)* in the United States—a proxy for those systems serving populations
larger than 1 million. The rationale is that many of these areas are vul-
nerable to major emergencies that could require an evacuation, so they are
more likely than smaller UAs to have emergency response and evacuation
plans in place. Moreover, many of these areas have sizable transit systems,
or even multiple systems, and hence the capacity for transit to play a major
role in the event of an emergency evacuation. Therefore, the largest UAs are
likely 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 shel-
tering 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 sig-
nificant evacuation from the central business district or other location ina
UA and in which meeting the associated surge demands and coordination
requirements is likely to strain the capacity of a single jurisdiction or tran-
sit 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 is more likely to illuminate the com-
mand structure, communications systems, and coordination capabilities
necessary for transit and other agencies to operate as successful partners
in an emergency evacuation.

The primary audiences for this report are congressional staff and the Fed-
eral Transit Administration sponsors, as well as transit operators, emergency
managers, and state and local departments of transportation. The report

* For Census 2000, the U.S. Census Bureau classified as “urban” all territory, population, and
housing units located within a 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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Public Coordination Complexity:
f— Preparedness State and Federal Involvement\
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Incidents e Major Bus/Rail e Airplane Crashes  Incidents Attack/WMD
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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.)

identifies critical success factors and necessary steps for achieving an
expanded role for transit in emergency evacuation. It also suggests the limits
to using transit, particularly if the transit system itself is compromised in
an emergency.

Study Approach

Conceptual Framework

Figure 1-2 depicts the conceptual framework for the study, which is orga-
nized around the four major elements of effective emergency planning—
mitigation, preparedness, response, and recovery. The figure lists the
major 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., ter-
rorist 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
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Factors affecting response:
e Type of incident
(advance- or no-notice)
e Characteristics of urban area
e Geographic considerations
e |nstitutional and political characteristics
e Behavioral characteristics
e Available resources

Preparedness/
emergency
response and
evacuation plans

t

Mitigation Response Recovery

e Mayor and governors
Emergency management
agencies

Law enforcement officials A
Departments of transportation
School districts

Other local governments
Private sector

Transit agencies

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

population

FIGURE 1-2
Factors affecting local emergency response capacity.

to a mainland location; political characteristics (e.g., the number of
jurisdictions that must coordinate in an emergency); behavioral char-
acteristics (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,
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the figure shows that transit providers must coordinate closely with a
range of other governmental units, and in some cases the private sector,
in an emergency evacuation.

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 liter-
ature, (b) analysis of the state and